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9
Reporting of Channel State Information

9.1
General

For the cases in this clause it is expected that the UE will not always detect the PDCCH, resulting in a statDTX for the uplink ACK/NACK transmission. The downlink configuration for evaluating CQI performance does not use retransmission. Therefore any BLER and Throughput calculations must exclude any packets where the UE may have attempted to combine data from more than one transmission due to missed new data indicators from lost PDCCH transmissions. Thus in all test cases in which there are not retransmission (Max number of HARQ transmissions = 1), if the number of consecutive discarded statDTX for any one process is an odd number including one, also discard the next response for that HARQ process regardless whether it is an ACK or NACK. In the calculation of Throughput the discarded ACK / NACK is considered as a statDTX.

This section includes requirements for the reporting of channel state information (CSI). For all test cases in this section, the definition of SNR is in accordance with the one given in clause 8.1.1, where 
[image: image1.wmf]å

å

=

)

(

)

(

ˆ

j

oc

j

or

N

I

SNR

.

The fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

The UE performance in this section is considered to be operating band independent. Therefore, the required performance in the respective test cases can be verified in one of the operating bands supported by the UE under test. All the test points supported by the bands of the multiband UE (based on channel bandwidth, DL and UL configuration) need to be tested.
For CA testing, unless otherwise stated, the logical carriers PCC / SCC are mapped on physical frequencies as defined in Table 9.1-1.

Table 9.1-1: PCC/SCCs frequency mapping

	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band CA
	CC1-CC2
	1

	Inter-band CA (CA_x-y)
	Bx-By (if not supported by the UE, then By-Bx)
	2

	Note 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS 36.508.

Note 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS 36.508.


9.1.1
Applicability of requirements

9.1.1.1
Applicability of requirements for different channel bandwidths
In Clause 9 the test cases may be defined with different channel bandwidth to verify the same CSI requirement.
Test cases defined for 5MHz channel bandwidth that reference this clause are applicable to UEs that support only Band 31.
9.1.1.2
Applicability and test rules for different CA configurations and bandwidth combination sets

The performance requirement for CA CQI tests in Clause 9 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.4.2A.1. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL CCs in Table 9.1.1.2-1. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 9.1.1.2-1: Applicability and test rules for CA UE CQI tests with 2 DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order 
	No. of the supported bandwidth combinations to be tested from each selected CA configuration

	CA tests with 2CCs in Clause 9.6.1.1_A
	Any of one of the supported CA capabilities
	Any one of the supported FDD CA configurations
	10+10 MHz, 20+20 MHz, 5+5 MHz, and 10MHz+5MHz.
	1

	CA tests with 2CCs in Clause 9.6.1.2_A
	Any of one of the supported CA capabilities with largest aggregated CA bandwidth combination
	Any one of the supported TDD CA configurations with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination
	1

	Note 1:
The applicability and test rules are specified in this table, unless otherwise stated.


9.1.1.2A
Applicability and test rules for different TDD-FDD CA configurations and bandwidth combination sets

The performance requirement for TDD-FDD CA CQI tests in Clause 9 are defined independent of CA configurations and bandwidth combination sets specified in Clause 5.4.2A.1. For UEs supporting different CA configurations and bandwidth combination sets, the applicability and test rules are defined for the tests for 2 DL TDD-FDD CA in Table 9.1.1.2A-1 and for 3 DL TDD-FDD CA in Table 9.1.1.2A-2. For simplicity, CA configuration below refers to combination of CA configuration and bandwidth combination set.

Table 9.1.1.2A-1: Applicability and test rules for CA UE CQI tests for TDD-FDD CA with 2DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order 

	CA tests with 2CCs in Clause 9.6.1.3
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 2CCs in Clause 9.6.1.4
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	Note 1:
The applicability and test rules are specified in this table, unless otherwise stated.

Note 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.


Table 9.1.1.2A-2: Applicability and test rules for CA UE CQI tests for TDD-FDD CA with 3DL CCs

	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order 

	CA tests with 3CCs in Clause 9.6.1.3
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with FDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	CA tests with 3CCs in Clause 9.6.1.4
	Any of one of the supported CA capabilities
	Any one of the supported TDD-FDD CA configurations with TDD PCell with largest aggregated CA bandwidth combination
	Largest aggregated CA bandwidth combination

	Note 1:
The applicability and test rules are specified in this table, unless otherwise stated.

Note 2:
Number of the supported bandwidth combinations to be tested from each selected CA configuration is 1.


9.1.1.3
Test coverage for different number of component carriers

For FDD CA tests specified in 9.6.1.1_A, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.

For TDD CA tests specified in 9.6.1.2_A, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the CA tests with less than the largest number of CCs supported by the UE.

For TDD FDD CA tests specified in 9.6.1.3 and 9.6.1.4, among all supported CA capabilities, if corresponding CA tests with the largest number of CCs supported by the UE are tested, the test coverage can be considered fulfilled without executing the TDD FDD CA tests with less than the largest number of CCs supported by the UE.
9.2
CQI Reporting under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 36.213 [10] clause 7.2. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.

9.2.1
CQI Reporting under AWGN conditions - PUCCH 1-0 (Cell-Specific Reference Symbols)
9.2.1.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0
Editor’s notes: 

- Some test parameters for 5MHz in Table 9.2.1.1.3-2 are still in square brackets
9.2.1.1.1
Test purpose

To verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.2.1.1.2
Test applicability

This test applies to E-UTRA FDD UE release 8 and forward.

9.2.1.1.3
Minimum conformance requirements

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.1.3-1 and Table 9.2.1.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.1 FDD / RC.14 FDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI +1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI –1) shall be less than or equal to 0.1
The applicability of the requirement with 5MHz bandwidth as specified in Table 9.2.1.1.3-2 is defined in clause 9.1.1.1.
Table 9.2.1.1.3-1: PUCCH 1-0 static test

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	
[image: image2.wmf]A

r


	dB
	0

	
	
[image: image3.wmf]B

r


	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	dB[mW/15kHz]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel RC.1 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1, except for category 1 UE use RC.4 FDD with two sided dynamic OCNG Pattern OP.2 FDD as described in Annex A.5.1.2.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.2.1.1.3-2: PUCCH 1-0 static test (FDD 5MHz)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	[0]
	[1]
	[6]
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	dB[mW/15kHz]
	[-98]
	[-97]
	[-92]
	[-91]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel RC.14 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1, except for category 1 UE use RC.15 FDD with two sided dynamic OCNG Pattern OP.2 FDD as described in Annex A.5.1.2.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.1.
9.2.1.1.4
Test description

9.2.1.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.2.1.1.3-1 and 5MHz for tests defined in Table 9.2.1.1.3-2, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 9.2.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.1.1.4.3.

9.2.1.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.1.1.3-1 for 10MHz tests or Table 9.2.1.1.3-2 for 5MHz tests as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. Continue transmission of the PDSCH until 2000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values are in the range (Median CQI - 1) ≤ Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 8.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.

For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) > 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) ≤ 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE.

9.
If both tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the table 9.2.1.1.3-1 for 10MHz or table 9.2.1.1.3-2 for 5MHz for the other Test as appropriate. Otherwise pass the UE.
9.2.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.1.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.1.2
TDD CQI Reporting under AWGN conditions – PUCCH 1-0
9.2.1.2.1
Test purpose

To verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based on wideband median CQI-1 and wideband median CQI or the transport format based on wideband median CQI and wideband median CQI +1.

9.2.1.2.2
Test applicability

This test applies to E-UTRA TDD UE release 8 and forward.

9.2.1.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥1. For the parameters specified in Table 9.2.1.2.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.1 TDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI +1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI –1) shall be less than or equal to 0.1.

Table 9.2.1.2.3-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	0
	1
	6
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	dB[mW/15kHz]
	-98
	-97
	-92
	-91
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	dB[mW/15kHz]
	-98
	-98

	Maximum number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.1 TDD according to clause A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1, except for category 1 UE use RC.4 TDD with two sided dynamic OCNG Pattern OP.2 TDD as described in Annex A.5.2.2.
Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.2.
9.2.1.2.4
Test description

9.2.1.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.2.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.1.2.4.3.

9.2.1.2.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values are in the range (Median CQI - 1) ≤ Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 8.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. In case statDTX cannot be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.


For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX cannot be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) > 0.1


then pass the UE for this test and go to step 9, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX cannot be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) ≤ 0.1


then pass the UE for this test and go to step 9, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE.

9.
If both tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the table 9.2.1.2.3-1 for the other Test as appropriate. Otherwise pass the UE.
9.2.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.2.4.3-2: CQI-ReportConfig-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.2.1.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.1.3


9.2.1.3_C
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC

9.2.1.3_C.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)

9.2.1.3_C.1.1
Test purpose

To verify the variance of the wideband CQI reports - in subframes overlapping with aggressor cell ABS and non-ABS subframes - is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.2.1.3_C.1.2
Test applicability

This test applies to E-UTRA FDD UE Category ≥1 - release 10 and forward. Applicability requires support for FGI bit 115.

9.2.1.3_C.1.3
Minimum conformance requirements

For the parameters specified in Table 9.2.1.3_C.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-1 for Cell 2 and C.3.2-2, the reported CQI value according to RC.2 FDD / RC.6 FDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. The value of the median CQI obtained by reports in CSI subframe sets CCSI,0 minus the median CQI obtained by reports in CSI subframe sets CCSI,1 shall be larger than or equal to 2 and less than or equal to 5 in Test 1 and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.

Table 9.2.1.3_C.1.3-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	2
	Note 9
	2
	Note 9

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)
	Clause B.1 (2x2)
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	dBm/15kHz
	-102 (Note 6)
	N/A
	-98(Note 6)
	N/A
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	-98 (Note 7)
	N/A
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	N/A
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	-94.8 (Note 8)
	N/A
	-98(Note 8)
	N/A
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	dB[mW/15kHz]
	-94
	-93
	-92
	-94
	-93
	-110

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	0
	1

	Time Offset between Cells
	(s
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	ABS pattern (Note 2)
	
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	00000100

00000100

00000100

00000100

00000100
	N/A
	00000100

00000100

00000100

00000100

00000100
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A

	
	CCSI,1
	
	10101010

10101010

10101010

10101010

10101010
	N/A
	10101010

10101010

10101010

10101010

10101010
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 11)
	PUSCH (Note 11)

	PUCCH Report Type
	
	4
	4

	Reporting periodicity 
	Ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 12)
	
	6
	N/A
	6
	N/A

	cqi-pmi-ConfigurationIndex2
CCSI,1 (Note 13)
	
	5
	N/A
	5
	N/A

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [14].

Note 3:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [5]

Note 4:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [5]

Note 5:
Cell 1 is the serving cell. Cell 2 is the aggressor cell.

Note 6:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 7:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 8:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 9:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.1.5

Note 10:
Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 for UE Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1, and RC.6 FDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1 and A.5.1.2.

Note 11:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 12:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 13:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.3.

9.2.1.3_C.1.4
Test description

9.2.1.3_C.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40.

2.
The parameter settings for the cell are set up according to Table 9.2.1.3_C.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.1.3_C.1.4.3.

9.2.1.3_C.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Tables 9.2.1.3_C.1.3-1 and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports, respectively for subframe set CCSI,0 and for subframe set CCSI,1, have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0 and for subframe set CCSI,1. Calculate respectively the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). These CQI-values are declared respectively as wideband Median CQI0 and Median CQI1.
4.
If
Median CQI0 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤ Median CQI0 ≤ ( Median CQI0 + 1) AND
Median CQI1 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI, 1 are in the range (Median CQI1 - 1) ≤ Median CQI1 ≤ ( Median CQI1 + 1) AND
the difference Median CQI0 minus Median CQI1 is 2 ≤ (Median CQI0 – Median CQI1) ≤ 5 for Test 1 and 0 ≤ (Median CQI0 – Median CQI1) ≤ 1 for Test 2, 
then continue with step 5, otherwise go to step 8.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median CQI1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.

For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median CQI1+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) > 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median CQI1-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) ≤ 0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE.

9.
If both tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the table 9.2.1.3_C.1.3-1 for the other Test as appropriate. Otherwise pass the UE.
9.2.1.3_C.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.3_C.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2 Table 5.5.1.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.3_C.1.4.3-2: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	setup
	
	

	    setup SEQUENCE {
	subframePatternFDD-r10
	
	

	      subframePatternFDD-r10
	‘0000010000000100

0000010000000100

00000100’
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.3_C.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	6
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10 CHOICE{
	
	
	

	      setup SEQUENCE{
	
	
	

	        cqi-pmi-ConfigIndex2-r10
	5
	
	

	        ri-Configindex2-r10
	NULL
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'0101010101010101

0101010101010101

01010101'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1010101010101010

1010101010101010

10101010’
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.1.3_C.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.3_C.1.4.2.

9.2.1.4


9.2.1.4_C
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC
9.2.1.4_C.1
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)

9.2.1.4_C.1.1
Test purpose

To verify the variance of the wideband CQI reports - in subframes overlapping with aggressor cell ABS and non-ABS subframes - is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.2.1.4_C.1.2
Test applicability

This test applies to E-UTRA TDD UE Category ≥1 release 10 and forward. Applicability requires support for FGI bit115.
9.2.1.4_C.1.3
Minimum conformance requirements

For the parameters specified in Table 9.2.1.4_C.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-1 for Cell2 and C.3.2-2, the reported CQI value according to RC.2 TDD / RC.6 TDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI +1) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI –1) shall be less than or equal to 0.1. The value of the median CQI obtained by reports in CSI subframe sets CCSI,0 minus the median CQI obtained by reports in CSI subframe sets CCSI,1 shall be larger than or equal to 2 and less than or equal to 5 in Test 1 and shall be larger than or equal to 0 and less than or equal to 1 in Test 2.
Table 9.2.1.4_C.1.3-1: PUCCH 1-0 static test (TDD)
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	2
	Note 9
	2
	Note 9

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
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	dBm/15kHz
	-102(Note 6)
	N/A
	-98(Note 6)
	N/A
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	dB[mW/15kHz]
	-94
	-93
	-92
	-94
	-93
	-110

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	0
	1

	Time Offset between Cells
	(s
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	ABS pattern (Note 2)
	
	N/A
	0100010001

0100010001
	N/A
	0100010001

0100010001

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	0100010001

0100010001
	N/A
	0100010001

0100010001
	N.A

	
	CCSI,1
	
	1000101000

1000101000
	N/A
	1000101000

1000101000
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 11)
	PUSCH (Note 11)

	PUCCH Report Type
	
	4
	4

	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 12)
	
	3
	N/A
	3
	N/A

	cqi-pmi-ConfigurationIndex2 CCSI,1 (Note 13)
	
	4
	N/A
	4
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [14].

Note 3:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [5].

Note 4:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [5]

Note 5:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same.

Note 6:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 7:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS

Note 8:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 9:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern as defined in Annex A.5.2.5.

Note 10:
Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 for UE Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1, and RC.6 TDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1 and Annex A.5.2.2.

Note 11:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 12:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 13:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.4.
9.2.1.4_C.1.4
Test description

9.2.1.4._C.14.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40.

2.
The parameter settings for the cell are set up according to Table 9.2.1.4_C.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.1.4_C.1.4.3.

9.2.1.4_C.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.1.4_C.1.3-1 and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports, respectively for subframe set CCSI,0 and for subframe set CCSI,1, have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0 and for subframe set CCSI,1. Calculate respectively the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). These CQI-values are declared respectively as wideband Median CQI0 and Median CQI1.

4.
If 
Median CQI0 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤ Median CQI0 ≤ ( Median CQI0 + 1) AND
Median CQI1 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI, 1 are in the range (Median CQI1 - 1) ≤ Median CQI1 ≤ ( Median CQI1 + 1) AND
the difference Median CQI0 minus Median CQI1 is 2 ≤ (Median CQI0 – Median CQI1) ≤ 5 for Test 1 and 0 ≤ (Median CQI0 – Median CQI1) ≤ 1 for Test 2, 
then continue with step 5, otherwise go to step 8.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median CQI1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.


For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median CQI1+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) > 0.1


then pass the UE for this test and go to step 9, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in non-ABS subframes according to the wideband Median-CQI1-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) ≤ 0.1


then pass the UE for this test and go to step 9, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE.

9.
If both tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the table 9.2.1.4_C.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.1.4_C.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.4_C.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2 Table 5.5.1.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.4_C.1.4.3-2: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE{
	
	
	

	        subframeConfig1-5-r10
	‘0000000001

0000000001’
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.4_C.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10 CHOICE{
	
	
	

	      setup SEQUENCE{
	
	
	

	        cqi-pmi-ConfigIndex2-r10
	4
	
	

	        ri-Configindex2-r10
	NULL
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'0100010001

0100010001'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'1000101000

1000101000’
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.4_C.1.4.3-4: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.2.1.4_C.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.4_C.1.4.2.

9.2.1.5

9.2.1.5_E
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC

9.2.1.5_E.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC (non-MBSFN ABS)

9.2.1.5_E.1.1
Test purpose

To verify the variance of the wideband CQI reports - in subframes overlapping with aggressor cell ABS and non-ABS subframes is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.2.1.5_E.1.2
Test applicability

This test applies to E-UTRA FDD UE and CRS interference handling - UE Category ≥2 - release 11 and forward. Applicability requires support of FGI bit 115.
9.2.1.5_E.1.3
Minimum conformance requirements

For the parameters specified in Table 9.2.1.5_E.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the reported CQI value according to RC.2 FDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time.

For test 1, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,0 is less than or equal to 0.1, the BLER in ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.

For test 2, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,0 is less than or equal to 0.1, the BLER in ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
For test 2, if the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 2) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.

Table 9.2.1.5_E.1.3-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2 and 3
	Cell 1
	Cell 2 and 3

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	2
	Note 10
	2
	Note 10

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)
	Clause B.1 (2x2)
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(Note 1)
	dB
	4
	5
	Cell 2: 12

Cell 3: 10
	13
	14
	Cell 2: 12

Cell 3: 10
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	dBm/15kHz
	-98 (Note 7)
	N/A
	-98 (Note 7)
	N/A

	
	
[image: image35.wmf](

)

j

oc

N

2


	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A
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	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	N/A

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	Cell 2: 6

Cell 3: 1
	0
	Cell 2: 6

Cell 3: 1

	Time Offset between Cells
	(s
	Cell 2: 3 usec

Cell 3: -1usec
	Cell 2: 3 usec

Cell 3: -1usec

	Frequency Shift between Cells
	Hz
	Cell 2: 300Hz

Cell 3: -100Hz
	Cell 2: 300Hz

Cell 3: -100Hz

	ABS pattern (Note 2)
	
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	00000100

00000100

00000100

00000100

00000100
	N/A
	00000100

00000100

00000100

00000100

00000100
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A

	
	CCSI,1
	
	10101010

10101010

10101010

10101010

10101010
	N/A
	10101010

10101010

10101010

10101010

10101010
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 12)
	PUSCH (Note 12)

	PUCCH Report Type
	
	4
	4

	Reporting periodicity 
	Ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 13)
	
	6
	N/A
	6
	N/A

	cqi-pmi-ConfigurationIndex2
CCSI,1 (Note 14)
	
	5
	N/A
	5
	N/A

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9].

Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].
Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 6:
Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell 1, Cell 2, and Cell 3 are the same.
Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex TS 36.521-1 [10] C.3.3 applying OCNG pattern as defined in TS 36.521-1 [10] Annex A.5.1.5

Note 11:
Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 14:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.5.

9.2.1.5_E.1.4
Test description

9.2.1.5_E.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48 (without faders) for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.2.1.5_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.2.1.5_E.1.4.3.

9.2.1.5_E.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.1.5_E.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0 using PUCCH and for subframe set CCSI,1 using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports, respectively for subframe set CCSI,0 and for subframe set CCSI,1, have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0 and for subframe set CCSI,1. Calculate respectively the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). These CQI-values are declared as wideband Median CQI0 and Median CQI1.

For Test1
4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤ Median CQI0 ≤ ( Median CQI0 + 1), then continue with step 5, otherwise go to step 8.5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.

For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) > 0.1
then pass the UE for this test and go to step 13, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) ≤ 0.1
then pass the UE for this test and go to step 13, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE. 

For Test2
4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤ Median CQI0 ≤ ( Median CQI0 + 1) AND
Median CQI1 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI, 1 are in the range (Median CQI1 - 1) ≤ Median CQI1 ≤ ( Median CQI1 + 1), then continue with step 5, otherwise go to step 12.
5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0 value and Non-ABS subframes according to the wideband median- CQI1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.

For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6.

For the filtered ACK and NACK responses only in Non-ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 7.

For the filtered ACK and NACK responses only in ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 8, otherwise go to step 11.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0+1 value and Non-ABS subframes according to the wideband median- CQI1+2 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 13.

For the filtered ACK and NACK responses only in ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 9.

For the filtered ACK and NACK responses only in Non-ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 10, otherwise go to step 11.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in Non-ABS subframes according to the wideband median- CQI1+2 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and in step 10, otherwise go to step 11

8.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0+1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and in step 9, otherwise go to step 11.

9.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in Non-ABS subframes according to the wideband median- CQI1-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

10.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

If the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

11.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0-1 value, Non-ABS subframes according to the wideband median- CQI1-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in uplink SF#8 and #3 (Table A.4.1-1). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered.

For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

12.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 11) for the other SNR point as appropriate. Otherwise fail the UE. 

13.
If both tests have not been done, then repeat the same procedure (For Test1 steps 1 to 8, For Test2 steps 1 to 12) with test conditions according to the table 9.2.1.5_E.1.3-1 for the other Test as appropriate. Otherwise pass the UE.
9.2.1.5_E.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:

Table 9.2.1.5_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional FDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	‘0000010000000100

0000010000000100

00000100’
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  neighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	6
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an2
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.5_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT: Additional FDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.5_E.1.4.3-3: CQI-ReportConfig-r10-DEFAULT: Additional FDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	6
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10 CHOICE{
	
	
	

	      setup SEQUENCE{
	
	
	

	        cqi-pmi-ConfigIndex2-r10
	5
	
	

	        ri-Configindex2-r10
	NULL
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'0101010101010101

0101010101010101

01010101'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1010101010101010

1010101010101010

10101010'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


9.2.1.5_E.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.5_E.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.1.6

9.2.1.6_E
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC

9.2.1.6_E.1
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for feICIC (non-MBSFN ABS)

9.2.1.6_E.1.1
Test purpose

To verify the variance of the wideband CQI reports - in subframes overlapping with aggressor cell ABS and non-ABS subframes is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.2.1.6_E.1.2
Test applicability

This test applies to E-UTRA TDD UE and CRS interference handling and ss-CCH interference handling - UE Category ≥2 - release 11 and forward. Applicability requires support of FGI bit 115.
9.2.1.6_E.1.3
Minimum conformance requirements

For the parameters specified in Table 9.2.1.6_E.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 for Cell 1, C.3.3-2 for Cell 2 and Cell 3, and C.3.2-2, the reported CQI value according to RC.2 TDD in Table A.4-1 in subframes overlapping with aggressor cell ABS and non-ABS subframes shall be in the range of ±1 of the reported median more than 90% of the time.

For test 1, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,0 is less than or equal to 0.1, the BLER in ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. 
For test 2, if the PDSCH BLER in ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,0 is less than or equal to 0.1, the BLER in ABS subframes using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER in ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1. 
For test 2, if the PDSCH BLER in non-ABS subframes using the transport format indicated by median CQI obtained by reports in CSI subframe sets CCSI,1 is less than or equal to 0.1, the BLER in non-ABS subframes using the transport format indicated by the (median CQI + 2) shall be greater than 0.1. If the PDSCH BLER in non-ABS subframes using the transport format indicated by the median CQI is greater than 0.1, the BLER in non-ABS subframes using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.2.1.6_E.1.3-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2 and 3
	Cell 1
	Cell 2 and 3

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	2
	Note 10
	2
	Note 10

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	-3
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	Propagation condition and antenna configuration
	
	Clause B.1 (2x2)
	Clause B.1 (2x2)
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(Note 1)
	dB
	4
	5
	Cell 2: 12

Cell 3: 10
	13
	14
	Cell 2: 12

Cell 3: 10
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	dBm/15kHz
	-98 (Note 7)
	N/A
	-98 (Note 7)
	N/A

	
	
[image: image42.wmf](

)

j

oc

N

2


	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A

	
	
[image: image43.wmf](

)

j

oc

N

3


	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	N/A

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	Cell 2: 6

Cell 3: 1
	0
	Cell 2: 6

Cell 3: 1

	Time Offset between Cells
	(s
	Cell 2: 3 usec

Cell 3: -1usec
	Cell 2: 3 usec

Cell 3: -1usec

	Frequency shift between Cells
	Hz
	Cell 2: 300Hz

Cell 3: -100Hz
	Cell 2: 300Hz

Cell 3: -100Hz

	ABS pattern (Note 2)
	
	N/A
	0100010001

0100010001
	N/A
	0100010001

0100010001

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	0100010001

0100010001
	N/A
	0100010001

0100010001
	N.A

	
	CCSI,1
	
	1000101000

1000101000
	N/A
	1000101000

1000101000
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	Physical channel for CCSI,0 CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	Physical channel for CCSI,1 CQI reporting
	
	PUSCH (Note 12)
	PUSCH (Note 12)

	PUCCH Report Type
	
	4
	4

	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	cqi-pmi-ConfigurationIndex
CCSI,0 (Note 13)
	
	3
	N/A
	3
	N/A

	cqi-pmi-ConfigurationIndex2 CCSI,1 (Note 14)
	
	4
	N/A
	4
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9].

Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].

Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 6:
Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell 1, Cell 2, and Cell 3 is the same.

Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS

Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern as defined in TS 36.521-1 [10] Annex A.5.2.5.
Note 11:
Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 12:
To avoid collisions between HARQ-ACK and wideband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 13:
cqi-pmi-ConfigurationIndex is applied for CCSI,0.

Note 14:
cqi-pmi-ConfigurationIndex2 is applied for CCSI,1.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.6.

9.2.1.6_E.1.4
Test description

9.2.1.6_E.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48 (without faders)  for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.2.1.6_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.2.1.6_E.1.4.3.

9.2.1.6_E.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.1.6_E.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 in downlink SF#4 and #9 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report for subframe set CCSI,0  using PUCCH and for subframe set CCSI,1 using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports, respectively for subframe set CCSI,0 and for subframe set CCSI,1, have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0 and for subframe set CCSI,1. Calculate respectively the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). These CQI-values are declared as wideband Median CQI0 and Median CQI1.

For Test1

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤  Median CQI0 ≤ ( Median CQI0 + 1) then continue with step 5, otherwise go to step 8.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.


For the filtered ACK and NACK responses if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0+1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) > 0.1


then pass the UE for this test and go to step 13, otherwise go to step 8.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0-1 value and shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK

If the ratio (NACK /ACK + NACK) ≤ 0.1


then pass the UE for this test and go to step 13, otherwise go to step 8.

8.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other SNR point as appropriate. Otherwise fail the UE. 

For Test2

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI values for subframe set CCSI,0 are in the range (Median CQI0 - 1) ≤  Median CQI0 ≤ ( Median CQI0 + 1) AND
Median CQI1 is not equal to 1 or 15, and 1800 or more of the wideband CQI values for subframe set CCSI, 1 are in the range (Median CQI1 - 1) ≤  Median CQI1 ≤ ( Median CQI1 + 1), then continue with step 5, otherwise go to step 12.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0 value and Non-ABS subframes according to the wideband median- CQI1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses reaches 1000.

For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 6.

For the filtered ACK and NACK responses only in Non-ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 7.

For the filtered ACK and NACK responses only in ABS subframes if the ratio (NACK / ACK + NACK) ≤ 0.1 then go to step 8, otherwise go to step 11.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0+1 value and Non-ABS subframes according to the wideband median- CQI1+2 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 13.

For the filtered ACK and NACK responses only in ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 9.

For the filtered ACK and NACK responses only in Non-ABS subframes if the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and go to step 10, otherwise go to step 11.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in Non-ABS subframes according to the wideband median- CQI1+2 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
If the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and in step 10, otherwise go to step 11

8.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0+1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
If the ratio (NACK /ACK + NACK) > 0.1 then pass the UE for this test and in step 9, otherwise go to step 11.

9.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in Non-ABS subframes according to the wideband median- CQI1-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
If the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

10.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC only in ABS subframes according to the wideband median- CQI0-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
If the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

11.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS subframes according to the wideband median- CQI0-1 value, Non-ABS subframes according to the wideband median- CQI1-1 value, and the SS shall not react to the UE’s wideband CQI reports. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and subframe #3 (Table A.4.1-2). For any PDSCH, transmitted by the SS, record and filter the ACK, NACK and statDTX responses as in step 5 until 1000 filtered ACK+NACK responses are gathered. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK
For the filtered ACK and NACK responses in ABS and/or Non-ABS subframes if the ratio (NACK /ACK + NACK) ≤ 0.1 then pass the UE for this test and go to step 13, otherwise go to step 12.

12.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 11) for the other SNR point as appropriate. Otherwise fail the UE.
13.
If both tests have not been done, then repeat the same procedure (For Test1 steps 1 to 8, For Test2 steps 1 to 12) with test conditions according to the table 9.2.1.6_E.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.1.6_E.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:

Table 9.2.1.6_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional TDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	‘0000000001

0000000001’
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  neighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	6
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an2
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.6_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT: Additional TDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.2.1.6_E.1.4.3-3: CQI-ReportConfig-r10-DEFAULT: Additional TDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10 CHOICE{
	
	
	

	      setup SEQUENCE{
	
	
	

	        cqi-pmi-ConfigIndex2-r10
	4
	
	

	        ri-Configindex2-r10
	NULL
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'0100010001

0100010001'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'1000101000

1000101000'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.6_E.1.4.3-4: TDD-Config-DEFAULT: Additional TDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.2.1.6_E.1.4.3-5: PUCCH-ConfigDedicated-DEFAULT: Additional TDD PUCCH 1-0 static test performance downlink power allocation

	Derivation Path: 36.508 clause4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	
	

	}
	
	
	


9.2.1.6_E.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.16_E.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.1.7
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for 256QAM in DL

9.2.1.7.1
Test purpose

The same test purpose as in clause 9.2.1.1.1.

9.2.1.7.2
Test applicability

This test applies to E-UTRA FDD UE release 12 and forward of UE Category 11-12 and DL Category ≥11 that support 256QAM in DL.

9.2.1.7.3
Minimum conformance requirements

The following requirements apply to UE Category 11-12 and DL Category ≥11. For the parameters specified in Table 9.2.1.7.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.1A FDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
In this test, 4-bit CQI Table 2 in Table 7.2.3-2 in TS 36.213 [10], and Modulation and TBS index table 2 in Table 7.1.7.1-1A for PDSCH in TS 36.213 [10] are applied.

Table 9.2.1.7.3-1: PUCCH 1-0 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	-1
	0
	20
	21
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	6

	Note 1:
Reference measurement channel RC.1A FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.7.

9.2.1.7.4
Test description

9.2.1.7.4.1
Initial conditions

Same Initial conditions as defined in clause 9.2.1.1.4.1 for 10MHz BW with the following exceptions:

-
Instead of Table 9.2.1.1.3-1, use Table 9.2.1.7.3-1.
-
Instead of Clause 9.2.1.1.4.3, use Clause 9.2.1.7.4.3.

9.2.1.7.4.2
Test procedure
Same test procedure as defined in clause 9.2.1.1.4.2 for 10MHz BW with the following exceptions:

-
Instead of Table 9.2.1.1.3-1, use Table 9.2.1.7.3-1.
-
The SS shall transmit PDSCH via PDCCH DCI format 1 instead 1A.

9.2.1.7.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.7.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  cqi-ReportConfigPCell-v1250 SEQUENCE {
	
	
	

	    altCQI-Table-r12
	allSubframes
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.7.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.1.7.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.7.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.1.8
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for 256QAM in DL

9.2.1.8.1
Test purpose

The same test purpose as in clause 9.2.1.2.1.

9.2.1.8.2
Test applicability

This test applies to E-UTRA TDD UE release 12 and forward of UE Category 11-12 and DL Category ≥11that supports 256QAM in DL.

9.2.1.8.3
Minimum conformance requirements

The following requirements apply to UE Category 11-12 and UE DL Category ≥11. For the parameters specified in Table 9.2.1.8.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.1A TDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
In this test, 4-bit CQI Table 2 in Table 7.2.3-2 in TS 36.213 [10], and Modulation and TBS index table 2 in Table 7.1.7.1-1A for PDSCH in TS 36.213 [10] are applied.

Table 9.2.1.8.3-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	20

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR (Note 2)
	dB
	-1
	0
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	21
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.1A TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.8.

9.2.1.8.4
Test description

9.2.1.8.4.1
Initial conditions

Same Initial conditions as in clause 9.2.1.2.4.1 with the following exceptions:

-
Instead of Table 9.2.1.2.3-1, use Table 9.2.1.8.3-1.
-
Instead of Clause 9.2.1.2.4.3, use Clause 9.2.1.8.4.3.

9.2.1.8.4.2
Test procedure
Same test procedure as in clause 9.2.1.2.4.2 with the following exceptions:

-
Instead of Table 9.2.1.2.3-1, use Table 9.2.1.8.3-1.
-
The SS shall transmit PDSCH via PDCCH DCI format 1 instead 1A
9.2.1.8.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.1.8.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  cqi-ReportConfigPCell-v1250 SEQUENCE {
	
	
	

	    altCQI-Table-r12
	allSubframes
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.8.4.3-2: CQI-ReportConfig-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.1.8.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.2.1.8.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.1.8.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.2
CQI Reporting under AWGN conditions - PUCCH 1-1 (Cell-Specific Reference Symbols)
9.2.2.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-1

9.2.2.1.1
Test purpose

To verify the variance of the wideband spatial differential CQI between codeword #0 and codeword #1 are within the limits defined and for both codeword #0 and codeword #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1 and the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

9.2.2.1.2
Test applicability

This test applies to E-UTRA FDD release 8 and forward UEs of Category 2 and onwards.

9.2.2.1.3
Minimum conformance requirements

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.2.1.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [10]) shall be used to determine the wideband CQI index for codeword #1 as


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

Table 9.2.2.1.3-1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR (Note 2)
	dB
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	11
	16
	17

	
[image: image54.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigIndex
	
	1 (Note 3)

	Note 1:
Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 3:
It is intended to have UL collisions between RI reports and HARQ-ACK, since the RI reports shall not be used by the eNB in this test.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.2.1.
9.2.2.1.4
Test description

9.2.2.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.2.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.2.1.4.3.

9.2.2.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.2.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband and wideband spatial differential CQI reports respectively.

3.
From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.2.1.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤  Median CQI ≤ ( Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median- CQI0– 1 and the transport format of codeword #1 is according to the wideband median CQI1– 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ≤ 0.1 for both codeword #0 and codeword #1

then and go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median-CQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ( 0.1 for both codeword #0 and codeword #1

then pass the UE for this test and go to step 8, otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.
8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.2.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.2.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm4
	010000
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.2.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.2.2.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	       widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.2.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.2.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.2.1_D.5
Test requirement
The pass fail decision is as specified in the test procedure in clause 9.2.2.1_D.4.2.

[TT TBD]
9.2.2.2
TDD CQI Reporting under AWGN conditions – PUCCH 1-1

9.2.2.2.1
Test purpose

To verify the variance of the wideband spatial differential CQI between codeword #0 and codeword #1 are within the limits defined and for both codeword #0 and codeword #1, the PDSCH BLER using the transport format indicated by the respective wideband median CQI0 – 1 and wideband median CQI1 – 1 shall be less than or equal to 0.1 and the PDSCH BLER using the transport format indicated by the respective wideband median CQI0 + 1 and wideband median CQI1 + 1 shall be greater than or equal to 0.1.

9.2.2.2.2
Test applicability

This test applies to E-UTRA TDD release 8 and forward UEs of Category 2 and onwards.

9.2.2.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.2.2.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2.2 in TS 36.213 [10]) shall be used to determine the wideband CQI index for codeword #1 as:


wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

Table 9.2.2.2.3-1: PUCCH 1-1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	-3
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	dB
	-3
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	dB
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (2 x 2)

	CodeBookSubsetRestriction bitmap
	
	010000

	SNR (Note 2)
	dB
	10
	11
	16
	17
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	dB[mW/15kHz]
	-88
	-87
	-82
	-81
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	dB[mW/15kHz]
	-98
	-98

	Maximum number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	2

	Reporting periodicity 
	ms
	NP = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.2.2.
9.2.2.2.4
Test description

9.2.2.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.2.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 and uplink signals according to Annex H1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.2.2.4.3.

9.2.2.2.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.2.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband and wideband spatial differential CQI reports respectively.

3.
From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.2.2.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤ Median CQI ≤ ( Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median- CQI0– 1 and the transport format of codeword #1 is according to the wideband median CQI1– 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK ) ≤ 0.1
then, and go to step 6, otherwise go to step 7.
6.
The SS shall transmit PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median-CQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ( 0.1
then pass the UE for this test and go to step 8, otherwise go to step 7.
7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.2.2.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm4
	010000
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.2.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6 PDSCH-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.2.2.2.4.3-3: CQI-ReportConfig-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.2.2.4.3-4: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.2.2.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.2.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.3
CQI Reporting under AWGN conditions - PUCCH 1-1 (CSI Reference Symbols)
9.2.3.1_D
FDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO

9.2.3.1_D.1
Test purpose

To verify the variance of the wideband spatial differential CQI between codeword #0 and codeword #1 are within the limits defined and for both codeword #0 and codeword #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1 and the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

9.2.3.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD release 10 and forward UEs of Category 2 and onwards that support eDL-MIMO. Applicability requires support for FGI bit 103.

9.2.3.1_D.3
Minimum conformance requirements

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.3.1_D.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2 -2 in TS 36.213 [10]) shall be used to determine the wideband CQI index for codeword #1 as:
wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

Table 9.2.3.1_D.3-1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	-3

	
	(
	dB
	-3

	Cell-specific reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,18

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/1

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (4 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000

	SNR (Note 2)
	dB
	7
	8
	13
	14
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	dB[mW/15kHz]
	-91
	-90
	-85
	-84
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1

	Note 1:
Reference measurement channel RC.7 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.3.1.

9.2.3.1_D.4
Test description

9.2.3.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.2.3.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.3.1_D.4.3.

9.2.3.1_D.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.3.1_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC  including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband and wideband spatial differential CQI reports respectively.

3.
From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.3.1_D.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤ Median CQI ≤ ( Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC  including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median- CQI0– 1 and the transport format of codeword #1 is according to the wideband median CQI1– 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ≤ 0.1 for both codeword #0 and codeword #1

then and go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC  including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median-CQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ( 0.1 for both codeword #0 and codeword #1

then pass the UE for this test and go to step 8, otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.
8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.3.1_D.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.3.1_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.3.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	RBC

	  antennaInfo
	Not present
	
	RBC

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


	Condition
	Explanation

	RBC
	Used at configuration of a radio bearer combination during SRB2+DRB establishment


Table 9.2.3.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.2.3.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0100 0000
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.3.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10  
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.2.3.1_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.3.1_D.4.3-6: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	0
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.2.3.1_D.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.3.1_D.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.3.2_D
TDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO

9.2.3.2_D.1
Test purpose

To verify the variance of the wideband spatial differential CQI between codeword #0 and codeword #1 are within the limits defined and for both codeword #0 and codeword #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1 and the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.

9.2.3.2_D.2
Test applicability

This test applies to all types of E-UTRA TDD release 10 and forward UEs of Category 2 and onwards that support eDL-MIMO. Applicability requires support for FGI bit 104.

9.2.3.2_D.3
Minimum conformance requirements

The following requirements apply to UE Category ≥2. The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.

For the parameters specified in table 9.2.3.2_D.3-1, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2 -2 in TS 36.213 [10]) shall be used to determine the wideband CQI index for codeword #1 as

wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.3.2_D.3-1: PUCCH 1-1 submode 1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0
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	dB
	-6

	
	(
	dB
	-3

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,22

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/3

	CSI reference signal configuration
	
	0

	Propagation condition and antenna configuration
	
	Clause B.1 (8 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0020 0000 0000 0001 0000

	SNR (Note 2)
	dB
	4
	5
	10
	11
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	dB[mW/15kHz]
	-94
	-93
	-88
	-87
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/second PMI
	
	2b

	Physical channel for RI reporting
	
	PUSCH

	PUCCH Report Type for RI/ first PMI
	
	5

	Reporting periodicity 
	ms
	Npd = 5

	CQI delay
	ms
	10 or 11

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 4)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.7 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.
Note 4:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


The normative reference for this requirement is TS 36.101 [2] clause 9.2.3.2.

9.2.3.2_D.4
Test description

9.2.3.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure 47.
2.
The parameter settings for the cell are set up according to Table 9.2.3.2_D.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.3.2_D.4.3.

9.2.3.2_D.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.3.2_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband and wideband spatial differential CQI reports respectively.

3.
From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.3.2_D.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤  Median CQI ≤ ( Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband  median- CQI0– 1 and the transport format of codeword #1 is according to the wideband median CQI1– 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ≤ 0.1
then, and go to step 6, otherwise go to step 7.
6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median-CQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. In case statDTX can not be differentiated from NACK due to multiplexing effect, evaluate the feedback as a NACK. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio (NACK /ACK + NACK) ( 0.1
then pass the UE for this test and go to step 8, otherwise go to step 7.
7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.3.2_D.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.3.2_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.3.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	RBC

	  antennaInfo 
	Not present
	
	RBC

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


	Condition
	Explanation

	RBC
	Used at configuration of a radio bearer combination during SRB2+DRB establishment


Table 9.2.3.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6 PDSCH-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.2.3.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0020 0000 0000 0001 0000
	 
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.3.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.2.3.2_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	submode1
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.3.2_D.4.3-6: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.2.3.2_D.4.3-7: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.2.3.2_D.4.3-8: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an8
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	0
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.2.3.2_D.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.3.2_D.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.4
CQI Reporting under AWGN conditions - Single CSI Process

9.2.4.1_F
FDD CQI Reporting under AWGN conditions - Single CSI Process for CoMP

9.2.4.1_F.1
Test purpose

To verify compliance to the minimum requirements for dual codeword transmission being defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction.

9.2.4.1_F.2
Test applicability

This test applies to all types of E-UTRA FDD category ≥2 UEs release 11 and forward, supporting Maximum CSI processes of One, Three or Four on a component carrier within a band with PDSCH transmission mode 10. 
9.2.4.1_F.3
Minimum conformance requirements

The minimum requirements for dual codeword transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The propagation condition assumed for the minimum performance requirement is defined in subclause B.1.

For the parameters specified in table 9.2.4.1_F-1, and using the downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213 [6]) shall be used to determine the wideband CQI index for codeword #1 as

wideband CQI1 = wideband CQI0 – Codeword 1 offset level

The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.4.1_F.3-1: PUCCH 1-1 static test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Downlink power allocation (Note 1)
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	dB
	0
	0
	0
	0
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	dB
	0
	0
	0
	0

	
	Pc
	dB
	-3
	-3
	-3
	-3

	
	(
	dB
	-3
	N/A
	-3
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	1 / 1000000000000000
	1 /

0010000000000000
	1 / 1000000000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 /

0010000000000000
	N/A
	1 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1

(4 x 2)
	Clause B.1

(2 x 2)
	Clause B.1

(4 x 2)
	Clause B.1

(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0100 0000
	100000
	0x0000 0000 0100 0000
	100000

	SNR (Note 3) 
	dB
	20
	6
	7
	20
	14
	15
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	dB[mW/15kHz]
	-78
	-92
	-91
	-78
	-84
	-83
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note 4)
	QPSK / 4392
	(Note 4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 5)
	N/A
	PUSCH (Note 5)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	3
	N/A

	Reporting periodicity 
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	CQI Delay
	ms
	8
	N/A
	8
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	PDSCH scheduled sub-frames
	
	1,2,3,4,6,7,8,9
	1,2,3,4,6,7,8,9

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note 1:
Reference measurement channel RC.10 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
N/A
Note 5:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.


9.2.4.1_F.4
Test description

9.2.4.1_F.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and AWGN noise source(s) to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A. Figure 52 (without faders).
2.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.4 and uplink signals according to Annex H.1 and H.3.2.

3.
Propagation conditions are set according to Annex B.0.

4.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.4.1_F.4.3.

9.2.4.1_F.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.4.1_F.3-1 as appropriate.

2.
The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS shall transmit PDSCH not addressed to UE on TP2.The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband and wideband spatial differential CQI reports respectively.

3.
From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.4.1_F.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4.
If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤ Median CQI ≤ ( Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median CQI0 - 1 and the transport format of codeword #1 is according to the wideband median CQI1 - 1. The SS shall transmit PDSCH not addressed to UE on TP2. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio NACK / (ACK + NACK) ≤ 0.1 for both codeword #0 and codeword #1 then and go to step 6, otherwise go to step 7.

6.
The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median-CQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS shall transmit PDSCH not addressed to UE on TP2. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio NACK / (ACK + NACK) ( 0.1 for both codeword #0 and codeword #1 then pass the UE for this test and go to step 8, otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.
8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.4.1_F.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.4.1_F.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions.
Table 9.2.4.1_F.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.8.2, Condition DL_CoMP

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-ConfigDedicated
	PDSCH-ConfigDedicated-DEFAULT
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF {
	1 entry
	
	

	    CSI-RS-ConfigNZP-r11[1]
	CSI-RS-ConfigNZP-r11-DEFAULT
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF {
	1 entry
	
	

	    CSI-RS-ConfigZP-r11[1]
	CSI-RS-ConfigZP-r11-DEFAULT
	
	

	  }
	
	
	

	  cqi-ReportConfig-v1130
	CQI-ReportConfig-v1130-DEFAULT
	
	

	}
	
	
	


Table 9.2.4.1_F.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	Due to 4TX
	

	}
	
	
	


Table 9.2.4.1_F.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10
	tm10-v1130
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0100 0000
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.4.1_F.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	CQI-ReportPeriodic-r10-DEFAULT
	Using  r10 periodic reporting only, since only 1 process
	

	}
	
	
	


Table 9.2.4.1_F.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-pmi-ConfigIndex
	2
	SF#0 and #5 (see Table 7.2.2-1A in TS 36.213)
	

	    ri-ConfigIndex
	1
	SF#4 and #9 (see Table 7.2.2-1B in TS 36.213)
	

	  }
	
	
	

	}
	
	
	


Table 9.2.4.1_F.4.3-6: CSI-RS-ConfigNZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigNZP-r11 ::= SEQUENCE {
	
	Non-Zero Power CSI-RS
	

	  csi-RS-ConfigNZPId-r11
	1
	
	

	  antennaPortsCount-r11
	An4
	
	

	  resourceConfig-r11
	0
	Parameter: CSI reference signal configuration
	

	  subframeConfig-r11
	1
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Table 9.2.4.1_F.4.3-7: CSI-RS-ConfigZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigZP-r11 ::= SEQUENCE {
	
	Zero Power CSI-RS - CSI-IM process must use a ZP CSI-RS resource.
	

	  csi-RS-ConfigZPId-r11
	1
	
	

	  resourceConfigList-r11
	0x0010000000000000
	A bitmap because >1 possible
	

	  subframeConfig-r11
	1
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	}
	
	
	


Table 9.2.4.1_F.4.3-8: CQI-ReportConfig-v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 
	Not present
	Using r10 periodic process only, additional extension processes not needed
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	   csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	1 entry
	CSI-IM Element
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      resourceConfig-r11[1]
	2
	Has to be one of the ZP configs, 2 corresponds to 0x0010…
	

	      subframeConfig-r11[1]
	1
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	1 entry
	CSI-RS-Process Element
	

	      csi-ProcessId-r11[1]
	1
	
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	       p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0100 0000
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	0
	0 is the process defined in CQI-ReportPeriodic.r10
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.4.1_F.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.4.1_F.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.2.4.2_F
TDD CQI Reporting under AWGN conditions - Single CSI Process for CoMP

9.2.4.2_F.1
Test purpose

To verify compliance to the minimum requirements for dual codeword transmission being defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1. The precoding used at the transmitter is a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction.

9.2.4.2_F.2
Test applicability

This test applies to all types of E-UTRA TDD category ≥2 UEs release 11 and forward, supporting Maximum CSI processes of One, Three or Four on a component carrier within a band with PDSCH transmission mode 10.

9.2.4.2_F.3
Minimum conformance requirements

The following requirements apply to UE Category ≥2. For the parameters specified in table 9.2.4.2_F.3-1, and using the downlink physical channels specified in tables C.3.4-1 and C.3.4-2, the reported offset level of the wideband spatial differential CQI for codeword #1 (Table 7.2-2 in TS 36.213) shall be used to determine the wideband CQI index for codeword #1 as 

wideband CQI1 = wideband CQI0 – Codeword 1 offset level
The wideband CQI1 shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 9.2.4.2_F.3-1: PUCCH 1-1 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	10

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation (Note 1)
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	dB
	0
	0
	0
	0
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	dB
	0
	0
	0
	0

	
	Pc
	dB
	-6
	-6
	-6
	-6

	
	(
	dB
	-3
	N/A
	-3
	N/A

	Cell ID
	
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0, 1
	(Note 2)
	Antenna ports 0, 1
	(Note 2)

	CSI reference signals
	
	Antenna ports 15,…,22
	N/A
	Antenna ports 15,…,22
	N/A

	CSI-RS periodicity and subframe offset  TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS configuration
	
	0
	N/A
	0
	N/A

	Zero-Power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RSbitmap
	
	3 /

0010000000000000
	3 / 1000010000000000
	3 /

0010000000000000
	3 / 1000010000000000

	CSI-IM configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 /

0010000000000000
	N/A
	3 /

0010000000000000
	N/A

	CSI process configuration

Signal/Interference/Reporting mode
	
	CSI-RS/CSI-IM/PUCCH 1-1
	CSI-RS/CSI-IM/PUCCH 1-1

	Propagation condition and antenna configuration
	
	Clause B.1
(8 x 2)
	Clause B.1
(2 x 2)
	Clause B.1
(8 x 2)
	Clause B.1
(2 x 2)

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0000 0000 0001 0000
	100000
	0x0000 0000 0000 0000 0000 0001 0000
	100000

	SNR (Note 3) 
	dB
	17
	6
	7
	17
	14
	15
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	dB[mW/15kHz]
	-81
	-92
	-91
	-81
	-84
	-83
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	dB[mW/15kHz]
	-98
	-98

	Modulation / Information bit payload
	
	(Note 4)
	QPSK / 4392
	(Note 4)
	QPSK / 4392

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 5)
	N/A
	PUSCH (Note 5)
	N/A

	PUCCH Report Type for CQI/second PMI
	
	2b
	N/A
	2b
	N/A

	Physical channel for RI reporting
	
	PUSCH
	N/A
	PUSCH
	N/A

	PUCCH Report Type for RI/ first PMI
	
	5
	N/A
	5
	N/A

	Reporting periodicity 
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	CQI Delay
	ms
	10 or 11
	N/A
	10 or 11
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	3
	N/A

	ri-ConfigIndex
	
	805 (Note 6)
	N/A
	805 (Note 6)
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	PDSCH scheduled sub-frames
	
	3,4,8,9
	3,4,8,9

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Note 1:
Reference measurement channel RC.10 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
REs for antenna ports 0 and 1 CRS have zero transmission power.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
N/A
Note 5:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.

Note 6:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.


The normative reference for this requirement is TS 36.101 clause 9.2.4.2.

9.2.4.2_F.4
Test description

9.2.4.2_F.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.53(without faders).
2.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.4 and uplink signals according to Annex H.1 and H.3.2.

3.
Propagation conditions are set according to Annex B.0.

4.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.2.4.2_F.4.3.

9.2.4.2_F.4.2
Test procedure

1. Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.2.4.2_F.3-1 as appropriate.

2. The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing both according to CQI value 8 and keep them regardless of the wideband CQI value sent by the UE. The SS shall transmit PDSCH not addressed to UE on TP2. The SS sends downlink MAC padding bits on the DL RMC. The SS shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe # 2 and subframe #7 (Table A.4.1-2). The UE will send periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband and wideband spatial differential CQI reports have been gathered. In this process the SS collects wideband and wideband spatial differential CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are also counted as wideband and wideband spatial differential CQI reports respectively.

3. From each wideband CQI report, wideband CQI0 is defined as Wideband CQI of codeword #0 and wideband CQI1 is calculated according to clause 9.2.4.2_F.3. Codeword 1 offset level is selected from {0,1,2,3,-4,-3,-2,-1}. Set up a relative frequency distribution for the wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side) for each codewords. Wideband Median CQI0 is based on the wideband CQI0 and wideband median CQI1 is based on the wideband CQI1.

4. If Median CQI is not equal to 1 or 15 and 1800 or more of the wideband CQI1 values are in the range (Median CQI1 - 1) ≤ Median CQI ≤ (Median CQI1 + 1) then continue with step 5, otherwise go to step 7.

5. The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband median- CQI0 - 1 and the transport format of codeword #1 is according to the wideband median CQI1 -– 1. The SS shall transmit PDSCH not addressed to UE on TP2. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio NACK / (ACK + NACK) ≤ 0.1 for both codeword #0 and codeword #1 then go to step 6, otherwise go to step 7.

6. The SS shall transmit PDSCH on TP1 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC including two codewords with spatial multiplexing where the transport format of codeword #0 is according to the wideband medianCQI0 + 1 and the transport format of codeword #1 is according to the wideband median-CQI1 + 1. The SS shall transmit PDSCH not addressed to UE on TP2. The SS sends downlink MAC padding bits on the DL RMC. The SS shall not react to the any wideband CQI reports from UE and shall use a fixed precoding matrix specified by the bitmap parameter codebookSubsetRestriction. The SS sends uplink scheduling information on TP1 via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send periodic CQI report using PUSCH. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses for each codewords respectively. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until the number of filtered ACK+NACK responses for each codewords reaches 1000.

If the ratio NACK / (ACK + NACK) ( 0.1 for both codeword #0 and codeword #1 then pass the UE for this test and go to step 8, otherwise go to step 7.

7. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8. If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.2.4.2_F.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.2.4.2_F.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions. 

Table 9.2.4.2_F.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.8.2, Condition DL_CoMP

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-ConfigDedicated
	PDSCH-ConfigDedicated-DEFAULT
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF {
	1 entry
	
	

	    CSI-RS-ConfigNZP-r11[1]
	CSI-RS-ConfigNZP-r11-DEFAULT
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF {
	1 entry
	
	

	    CSI-RS-ConfigZP-r11[1]
	CSI-RS-ConfigZP-r11-DEFAULT
	
	

	  }
	
	
	

	  cqi-ReportConfig-v1130
	CQI-ReportConfig-v1130-DEFAULT
	
	

	}
	
	
	


Table 9.2.4.2_F.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	Due to 8TX
	

	}
	
	
	


Table 9.2.4.2_F.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm10-v1130
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 0000 0000 0001 0000
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.4.2_F.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	CQI-ReportPeriodic-r10-DEFAULT
	Using r10 periodic reporting only, since only 1 process
	

	}
	
	
	


Table 9.2.4.2_F.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-pmi-ConfigIndex
	3
	 SF #2 and #7(see Table 7.2.2-1C in TS 36.213)
	

	    ri-ConfigIndex
	805
	Maximum 32*5=160ms periodicity for minimal cqi-pmi conflicts(see Table 7.2.2-1B in TS 36.213)
	

	  }
	
	
	

	}
	
	
	


Table 9.2.4.2_F.4.3-6: CSI-RS-ConfigNZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigNZP-r11 ::= SEQUENCE {
	
	Non-Zero Power CSI-RS
	

	  csi-RS-ConfigNZPId-r11
	1
	
	

	  antennaPortsCount-r11
	An8
	
	

	  resourceConfig-r11
	0
	Parameter: CSI reference signal configuration
	

	  subframeConfig-r11
	3
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Table 9.2.4.2_F.4.3-7: CSI-RS-ConfigZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigZP-r11 ::= SEQUENCE {
	
	Zero Power CSI-RS - CSI-IM process must use a ZP CSI-RS resource.
	

	  csi-RS-ConfigZPId-r11
	1
	
	

	  resourceConfigList-r11
	0x0010000000000000
	A bitmap because >1 possible
	

	  subframeConfig-r11
	3
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Table 9.2.4.2_F.4.3-8: CQI-ReportConfig-v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11
	Not present
	Using r10 periodic process only, additional extension processes not needed
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	1 entry
	CSI-IM Element
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      resourceConfig-r11[1]
	2
	Has to be one of the ZP configs, 2 corresponds to 0x0010…
	

	      subframeConfig-r11[1]
	3
	
	

	    }
	
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	1 entry
	CSI-RS-Process Element
	

	      csi-ProcessId-r11[1]
	1
	
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-6
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0000 0000 0001 0000
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	0
	0 is the process defined in CQI-ReportPeriodic.r10
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.2.4.2_F.4.3-9: TDD-Config-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.2.4.2_F.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.2.4.2_F.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.3
CQI Reporting under fading conditions

9.3.1
Frequency-selective scheduling mode

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective fading conditions is determined by a double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set of TS 36.213 [10]. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
9.3.1.1
CQI Reporting under fading conditions – PUSCH 3-0 (Cell-Specific Reference Symbols)
9.3.1.1.1
FDD CQI Reporting under fading conditions – PUSCH 3-0

9.3.1.1.1.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

9.3.1.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.1.1.1.3-2 and by the following

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI.

Table 9.3.1.1.1.3-1: Sub-band test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Antenna configuration
	
	1x2

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.3 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.3.1.1.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	
	1.1
	1.1

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.1.1.
9.3.1.1.1.4
Test description

9.3.1.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.1.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.1.1.1.4.3.

9.3.1.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤  2000*%/100”.
(2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ 0.05 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.1.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.1.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.1.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.1.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.1.1.5
Test requirement

Table 9.3.1.1.1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	
	1.09
	1.09

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.1.2
TDD CQI Reporting under fading conditions – PUSCH 3-0

9.3.1.1.2.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.  

9.3.1.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 8 and forward.

9.3.1.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.1.1.2.3-2 and by the following

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each available downlink transmission instance].

Table 9.3.1.1.2.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	SNR
	dB
	9
	10
	14
	15
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	Propagation channel
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	Antenna configuration
	
	1 x 2

	Reporting interval
	ms
	5

	Minimum CQI delay
	ms
	10 or 11

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing


	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.3 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.3.1.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2

	  [%]
	2
	2

	 [%]
	55
	55

	  
	1.1
	1.1

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.2.1.1.
9.3.1.1.2.4
Test description

9.3.1.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.1.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.1.1.2.4.3.

9.3.1.1.2.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
For each subband, if subband CQI of index 0 is reported, at least  % but less than % of 2000 full-size subband CQI report, then continue to step 5, otherwise, go to step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each available downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7  to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3 Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7  to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ 0.05pass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.1.2.3-1 for the other test as appropriate.

9.3.1.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.3.1.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.1.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.1.1.2.5
Test requirement

Table 9.3.1.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	
	1.09
	1.09

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.2
CQI Reporting under fading conditions – PUSCH 3-1 (CSI Reference Symbols)
9.3.1.2.1_D
FDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL MIMO
9.3.1.2.1_D.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.2.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 10 and forward that supports eDL MIMO. Applicability requires support for FGI bit 103.

9.3.1.2.1_D.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.2.1_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.2.1_D.3-2 and by the following:

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI.

Table 9.3.1.2.1_D.3-1: Sub-band test for FDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15, 16

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.8 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Table 9.3.1.2.1_D.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	
	1.1
	1.1

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.2.1.

9.3.1.2.1_D.4
Test description
9.3.1.2.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.3.1.2.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.1.2.1_D.4.3.

9.3.1.2.1_D.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.2.1_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤  2000*%/100”.
(2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2Cfor C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ 0.05 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.2.1_D.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.1.2.1_D.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.1.2.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	   cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT 
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.3.1.2.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.1.2.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	000001
	 
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.3.1.2.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.1.2.1_D.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.2.1_D.5
Test requirement

Table 9.3.1.2.1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	
	1.09
	1.09

	UE Category
	1-8
	1-8

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.2.2_D
TDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL MIMO

9.3.1.2.2_D.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.2.2_D.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 10 and forward that supports eDL MIMO. Applicability requires support for FGI bit 103.

9.3.1.2.2_D.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.2.2_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.2.2_D.3-2 and by the following:

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI.

Table 9.3.1.2.2_D.3-1: Sub-band test for TDD
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Propagation channel
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	Antenna configuration
	
	2x2

	CRS reference signals
	
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15,16

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / 
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	5/ 3

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	10

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.8 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.


Table 9.3.1.2.2_D.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	
	1.1
	1.1

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.2.2.

9.3.1.2.2_D.4
Test description

9.3.1.2.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.3.1.2.2_D.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.1.2.2_D.4.3.

9.3.1.2.2_D.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.2.2_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
For each subband, if subband CQI of index 0 is reported, at least  % but less than % of 2000 full-size subband CQI report, then continue to step 5, otherwise, go to step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each available downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3 Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
[image: image142.wmf]subband

t

. If the ratio (
[image: image143.wmf]subband

t

 / 
[image: image144.wmf]median

t

) ≥  and (NACK /(ACK + NACK))≥ 0.05pass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.2.2_D.3-1 for the other test as appropriate.

9.3.1.2.2_D.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6  with the following exceptions:

Table 9.3.1.2.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	   cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT 
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.3.1.2.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.1.2.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	000001
	 
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.3.1.2.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.1.2.2_D.4.3-5: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.3.1.2.2_D.4.3-6: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.3.1.2.2_D.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.2.2_D.5
Test requirement

Table 9.3.1.2.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	40
	40

	
	1.09
	1.09

	UE Category
	1-8
	1-8

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.2.3
FDD CQI Reporting under fading conditions – PUSCH 3-1 for 256QAM in DL

9.3.1.2.3.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.2.3.2
Test applicability

This test applies to E-UTRA FDD UE release 12 and forward of UE Category 11-12 and DL Category ≥11 that supports 256QAM in DL.

9.3.1.2.3.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.2.3.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.2.3.3-2 and by the following 

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.
In this test, 4-bit CQI Table 2 in Table 7.2.3-2 in TS 36.213 [10], and Modulation and TBS index table 2 in Table 7.1.7.1-1A for PDSCH in TS 36.213 [10] are applied.

Table 9.3.1.2.3.3-1: Sub-band test for FDD

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

	CSI-RS periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.8A FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Table 9.3.1.2.3.3-2: Minimum requirement (FDD)

	
	Test 1

	 [%]
	2

	 [%]
	40

	 
	1.1

	UE Category
	11-12

	UE DL Category
	≥11


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.2.3.

9.3.1.2.3.4
Test description
9.3.1.2.3.4.1
Initial conditions
Same Initial conditions as in clause 9.3.1.2.1_D.4.1 with the following exceptions:

-
Instead of Table 9.3.1.2.1_D.3-1, use Table 9.3.1.2.3.3-1.
-
Instead of Clause 9.3.1.2.1_D.4.3, use Clause 9.3.1.2.3.4.3.

9.3.1.2.3.4.2
Test procedure

Same test procedure as in clause 9.3.1.2.1_D.4.2 without step 8 and with the following exceptions:

-
Instead of Table 9.3.1.2.1_D.3-1, use Table 9.3.1.2.3.3-1.

9.3.1.2.3.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.1.2.3.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	   cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT 
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	  cqi-ReportConfigPCell-v1250 SEQUENCE {
	
	
	

	    altCQI-Table-r12
	allSubframes
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.2.3.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.1.2.3.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	000001
	 
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.3.1.2.3.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-ReportModeAperiodic-r10
	rm31
	
	

	    }
	
	
	

	  }
	
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.1.2.3.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	zeroTxPowerCSI-RS-r10 CHOICE {
	
	
	

	release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.2.3.5
Test requirement

Table 9.3.1.2.3.5-1: Test requirement (FDD)

	
	Test 1

	 [%]
	2

	 [%]
	40

	 
	1.1

	UE Category
	11-12

	UE DL Category
	≥11


To pass the test,   and  must be fulfilled.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.2.4
TDD CQI Reporting under fading conditions – PUSCH 3-1 for 256QAM in DL

9.3.1.2.4.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.2.4.2
Test applicability

This test applies to E-UTRA TDD UE release 12 and forward of UE Category 11-12 and DL Category ≥11 that supports 256QAM in DL.
9.3.1.2.4.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.2.4.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.2.4.3-2 and by the following 

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

 The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.
In this test, 4-bit CQI Table 2 in Table 7.2.3-2 in TS 36.213 [10], and Modulation and TBS index table 2 in Table 7.1.7.1-1A for PDSCH in TS 36.213 [10] are applied.

Table 9.3.1.2.4.3-1: Sub-band test for TDD

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	Antenna configuration
	
	2x2

	Beamforming Model
	
	As specified in Section B.4.3

	CRS reference signals
	
	Antenna port 0

	CSI reference signals
	
	Antenna port 15,16

	CSI-RS periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/ 3

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	000001

	Reporting interval (Note 4)
	ms
	5

	CQI delay
	ms
	10

	Reporting mode
	
	PUSCH 3-1

	Sub-band size
	RB
	8 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.8A TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#2 and #7.


Table 9.3.1.2.4.3-2: Minimum requirement (TDD)

	
	Test 1

	 [%]
	2

	 [%]
	40

	 
	1.1

	UE Category
	11-12

	UE DL Category
	≥11


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.2.4.

9.3.1.2.4.4
Test description

9.3.1.2.4.4.1
Initial conditions
Same Initial conditions as in clause 9.3.1.2.2_D.4.1 with the following exceptions:

-
Instead of Table 9.3.1.2.2_D.3-1, use Table 9.3.1.2.4.3-1.
-
Instead of Clause 9.3.1.2.2_D.4.3, use Clause 9.3.1.2.4.4.3.

9.3.1.2.4.4.2
Test procedure

Same test procedure as in clause 9.3.1.2.2_D.4.2 without step 8 and with the following exceptions:

-
Instead of Table 9.3.1.2.2_D.3-1, use Table 9.3.1.2.4.3-1.

9.3.1.2.4.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.1.2.4.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	   cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT 
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	  cqi-ReportConfigPCell-v1250 SEQUENCE {
	
	
	

	    altCQI-Table-r12
	allSubframes
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.2.4.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.1.2.4.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	000001
	 
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.3.1.2.4.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-ReportModeAperiodic-r10
	rm31
	
	

	    }
	
	
	

	  }
	
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.1.2.4.4.3-5: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.3.1.2.4.4.3-6: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.3.1.2.4.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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	    }
	
	
	

	    }
	
	
	

	zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.2.4.5
Test requirement

Table 9.3.1.2.4.5-1: Test requirement (TDD)

	
	Test 1

	 [%]
	2

	 [%]
	40

	 
	1.1

	UE Category
	11-12

	UE DL Category
	≥11


To pass the test,  and  and  must be fulfilled.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.3
CQI Reporting under fading conditions – PUSCH 3-0 (Cell-Specific Reference Symbols)
9.3.1.3.1

9.3.1.3.1_E
FDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC

9.3.1.3.1_E.1
FDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC (non-MBSFN ABS)

9.3.1.3.1_E.1.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.3.1_E.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE and CRS interference handling release 11 and forward. Applicability requires support of FGI bit 115.
9.3.1.3.1_E.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.3.1_E.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.3.1_E.1.3-2 and by the following

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput in ABS subframes obtained when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to ε.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. T

Table 9.3.1.3.1_E.1.3-1: Sub-band test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2 and 3
	Cell 1
	Cell 2 and 3

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	1
	Note 10
	1
	Note 10

	Downlink power allocation
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	(
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	0
	0

	Propagation condition
	
	Clause B.2.4 with Td = 0.45 us, a = 1, fd = 5 Hz
	EVA5

Low antenna correlation
	Clause B.2.4 with Td = 0.45 us, a = 1, fd = 5 Hz
	EVA5

Low antenna correlation

	Antenna configuration
	
	1x2
	1x2
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	4
	5
	Cell 2: 12

Cell 3: 10
	14
	15
	Cell 2: 12

Cell 3: 10
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	dBm/15kHz
	-98 (Note 7)
	N/A
	-98 (Note 7)
	N/A
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	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A
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	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	N/A

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	Cell 2: 6

Cell 3: 1
	0
	Cell 2: 6

Cell 3: 1

	Time Offset between Cells
	(s
	Cell 2: 3 usec

Cell 3: -1usec
	Cell 2: 3 usec

Cell 3: -1usec

	Frequency Shift between Cells
	Hz
	Cell 2: 300Hz

Cell 3: -100Hz
	Cell 2: 300Hz

Cell 3: -100Hz

	ABS pattern (Note 2)
	
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	00000100

00000100

00000100

00000100

00000100
	N/A
	00000100

00000100

00000100

00000100

00000100
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	01010101

01010101

01010101

01010101

01010101
	N/A
	01010101

01010101

01010101

01010101

01010101
	N/A

	
	CCSI,1
	
	10101010

10101010

10101010

10101010

10101010
	N/A
	10101010

10101010

10101010

10101010

10101010
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	CQI delay
	ms
	8

	Reporting interval (Note 13)
	ms
	10

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36331 [5].
Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 6:
Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell 1, Cell 2, and Cell 3 are the same.
Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern as defined in TS 36.521-1 [10] Annex A.5.1.5.
Note 11:
Reference measurement channel in Cell 1 RC.3 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 12:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 13:
The CSI reporting is such that reference subframes belong to Ccsi,0. 


Table 9.3.1.3.1_E.1.3-2: Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	ε
	0.01
	0.01

	UE Category
	≥1
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.1.3.

9.3.1.3.1_E.1.4
Test description

9.3.1.3.1_E.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.54 for antenna configuration 1x2.
2.
The parameter settings for the cell are set up according to Table 9.3.1.3.1_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.3.1.3.1_E.1.4.3.

9.3.1.3.1_E.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.3.1_E.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband for subframe set CCSI,0 have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 10 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in SF#3) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 10 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI0.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100”.
(2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to the wideband Median CQI0 in each downlink transmission instance randomly selected full-size subband regardless of UE wideband and full-size subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 10 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in SF#3) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput during ABS according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 10 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in SF#3) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput during ABS and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK)) ≥ ε pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.3.1_E.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.1.3.1_E.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:

Table 9.3.1.3.1_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	‘0000010000000100

0000010000000100

00000100’
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  neighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	6
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an1
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.3.1_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.3.1.3.1_E.1-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	 Not present
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'0101010101010101

0101010101010101

01010101'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1010101010101010

1010101010101010

10101010'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.1.3.1_E.1.5
Test requirement

Table 9.3.1.3.1_E.1.5-1: Test requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.09
	1.09

	ε
	0.01
	0.01

	UE Category
	≥1
	≥1


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.1.3.2

9.3.1.3.2_E
TDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC

9.3.1.3.2_E.1
TDD CQI Reporting under fading conditions – PUSCH 3-0 for feICIC (non-MBSFN ABS)

9.3.1.3.2_E.1.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling.

9.3.1.3.2_E.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE and CRS interference handling and ss-CCH interference handling release 11 and forward. Applicability requires support of FGI bit 115.
9.3.1.3.2_E.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.1.3.2_E.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.1.3.2_E.1.3-2 and by the following

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput in ABS subframes obtained when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to ε.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD.6.

Table 9.3.1.3.2_E.1.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2 and 3
	Cell 1
	Cell 2 and 3

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	1
	Note 10
	1
	Note 10

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0

	
	(
	dB
	0
	0

	Propagation condition
	
	Clause B.2.4 with Td = 0.45 us, a = 1, fd = 5 Hz
	EVA5

Low antenna correlation
	Clause B.2.4 with Td = 0.45 us, a = 1, fd = 5 Hz
	EVA5

Low antenna correlation

	Antenna configuration
	
	1x2
	1x2
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(Note 1)
	dB
	4
	5
	Cell 2: 12

Cell 3: 10
	14
	15
	Cell 2: 12

Cell 3: 10
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	dBm/15kHz
	-98 (Note 7)
	N/A
	-98 (Note 7)
	N/A
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	dBm/15kHz
	-98 (Note 8)
	N/A
	-98 (Note 8)
	N/A
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	dBm/15kHz
	-93 (Note 9)
	N/A
	-93 (Note 9)
	N/A

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	Cell 2: 6

Cell 3: 1
	0
	Cell 2: 6

Cell 3: 1

	Time Offset between Cells
	(s
	Cell 2: 3 usec

Cell 3: -1usec
	Cell 2: 3 usec

Cell 3: -1usec

	Frequency shift between Cells
	Hz
	Cell 2: 300Hz

Cell 3: -100Hz
	Cell 2: 300Hz

Cell 3: -100Hz

	ABS pattern (Note 2)
	
	N/A
	0100010001

0100010001
	N/A
	0100010001

0100010001

	RLM/RRM Measurement Subframe Pattern (Note 4)
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	CSI Subframe Sets (Note 3)
	CCSI,0
	
	0100010001

0100010001
	N/A
	0100010001

0100010001
	N.A

	
	CCSI,1
	
	1000101000

1000101000
	N/A
	1000101000

1000101000
	N/A

	Number of control OFDM symbols
	
	3
	3

	Max number of HARQ transmissions
	
	1
	1

	CQI delay
	ms
	10

	Reporting interval (Note 13)
	ms
	10

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	Note 1:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 2:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 3:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 4:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].

Note 5:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 6:
Cell 1 is the serving cell. Cell 2 and Cell 3 are the aggressor cells. The number of the CRS ports in Cell1, Cell 2, and Cell 3 is the same.

Note 7:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.
Note 8:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.
Note 9:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 10:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern as defined in TS 36.521-1 [10] Annex A.5.2.5

Note 11:
Reference measurement channel in Cell 1 RC.3 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 12:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 13:
The CSI reporting is such that reference subframes belong to Ccsi,0.


Table 9.3.1.3.2_E.1.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	ε
	0.01
	0.01

	UE Category
	≥1
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.3.1.1.4.

9.3.1.3.2_E.1.4
Test description

9.3.1.3.2_E.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.54 for antenna configuration 1x2.
2.
The parameter settings for the cell are set up according to Table 9.3.1.3.2_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.3.1.3.2_E.1.4.3.

9.3.1.3.2_E.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.1.3.2_E.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to CQI value 8 and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband for subframe set CCSI,0 have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in DL SF#1) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 10 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values for subframe set CCSI,0. Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI0.

4.
For each subband, if subband CQI of index 0 is reported, at least  % but less than % of 2000 full-size subband CQI report, then continue to step 5, otherwise, go to step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to the wideband Median CQI0 in each downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #7  to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in DL SF#1) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput during ABS according to Annex G.5.3 Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in ABS protected subframes according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #7  to carry the PUSCH CQI feedback via PDCCH DCI format 0 (transmitted in DL SF#1) with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Measure the average throughput during ABS and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ εpass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.1.3.2_E.1.3-1 for the other test as appropriate.
9.3.1.3.2_E.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:
Table 9.3.1.3.2_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	0000000001

0000000001’
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	6
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an1
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.3.2_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.3.1.3.2_E.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'0100010001

0100010001'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'1000101000

1000101000'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.1.3.2_E.1.4.3-4: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.3.1.3.2_E.1.4.3-5: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	
	

	}
	
	
	


9.3.1.3.2_E.1.5
Test requirement

Table 9.3.1.3.2_E.1.5-1: Test requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.09
	1.09

	ε
	0.01
	0.01

	UE Category
	≥1
	≥1


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.2
Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditions is determined by the reporting variance, and the relative increase of the throughput obtained when the transport format transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR the CQI reporting under frequency non-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
9.3.2.1
CQI Reporting under fading conditions – PUCCH 1-0 (Cell-Specific Reference Symbols)
9.3.2.1.1
FDD CQI Reporting under fading conditions – PUCCH 1-0

9.3.2.1.1.1
Test purpose

To verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for frequently non-selective scheduling

9.3.2.1.1.2
Test applicability

This test applies to E-UTRA FDD UE release 8 and forward of UE category ≥2.

9.3.2.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.2.1.1.3-1 and Table 9.3.2.1.1.3-3, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.2.1.1.3-2 and Table 9.3.2.1.1.3-4 and by the following:
a)
CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;

b)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)
 when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02

The applicability of the requirement with 5MHz bandwidth as specified in Table 9.3.2.1.1.3-3 and Table 9.3.2.1.1.3-4 is defined in clause 9.1.1.1.
Table 9.3.2.1.1.3-1 Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd = 2

	CQI delay
	ms
	8

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and RC.4 FDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.


Table 9.3.2.1.1.3-2 Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.05
	1.05

	UE Category
	1-8
	1-8


Table 9.3.2.1.1.3-3: Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	5 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB[mW/15kHz]
	-92
	-91
	-86
	-85
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	Npd = 2

	CQI delay
	ms
	8

	 Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.14 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and RC.15 FDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. 

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.


Table 9.3.2.1.1.3-4: Minimum requirement (FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.2.1.1.
9.3.2.1.1.4
Test description

9.3.2.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.3.2.1.1.3-1 and 5MHz for tests defined in Table 9.3.2.1.1.3-3, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.2.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.2.1.1.4.3.

9.3.2.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.2.1.1.3-1 for 10MHz tests or Table 9.3.2.1.1.3-3 for 5MHz tests as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1,#3,#5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH Continue transmission of the PDSCH until 100000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 2 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If less than (100-)/100*100000 of the wideband CQI values are in the range (Median CQI - 1) ≤  Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value regardless of UE wideband CQI report. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1,#3,#5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC.  The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1,#3,#5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.
If the ratio (
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) ≥  and ratio (NACK /(ACK + NACK)) is greater or equal to 0.02, then pass the UE for this test and go to step 8. Otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.2.1.1.3-1 for 10MHz or table 9.3.2.1.1.3-3 for 5MHz for the other Test as appropriate. Otherwise pass the UE.
9.3.2.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.2.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.2.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	1
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.2.1.1.5
Test requirement

The applicability of the test requirement with 5MHz bandwidth as specified in Table 9.3.2.1.1.5-2 is defined in clause 9.1.1.1.

Table 9.3.2.1.1.5-1: Test requirement (10MHz FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.04
	1.04

	BLER
	0.02
	0.02

	UE category
	2-8
	2-8


Table 9.3.2.1.1.5-2: Test requirement (5MHz FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.04
	1.04

	BLER
	0.02
	0.02

	UE Category
	2-8
	2-8


To pass the test,  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.2.1.1_1
FDD CQI Reporting under fading conditions - PUCCH 1-0 (Release 9 and forward)

9.3.2.1.1_1.1
Test purpose

Same test purpose as in clause 9.3.2.1.1.1.

9.3.2.1.1_1.2
Test applicability

This test applies to E-UTRA FDD UE release 9 and forward of UE category 1.

9.3.2.1.1_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.2.1.1.3.

9.3.2.1.1_1.4
Test description

9.3.2.1.1_1.4.1
Initial conditions

Same initial conditions as in clause 9.3.2.1.1.4.1.

9.3.2.1.1_1.4.2
Test procedure

Same test procedure as in clause 9.3.2.1.1.4.2.
9.3.2.1.1_1.4.3
Message contents

Same message contents as in clause 9.3.2.1.1.4.3.

9.3.2.1.1_1.5
Test requirement

Same test requirements as in clause 9.3.2.1.1.5 with the following exceptions:

Instead of table 9.3.2.1.1.5.1‑> use table 9.3.2.1.1_1.5-1 below for 10MHz bandwidth tests:

Table 9.3.2.1.1_1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.04
	1.04

	BLER
	0.02
	0.02

	UE category
	1
	1


Or instead of table 9.3.2.1.1.5.2‑> use table 9.3.2.1.1_1.5-2 below for 5MHz bandwidth tests:
Table 9.3.2.1.1_1.5-2: Test requirement (5MHz FDD)

	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.04
	1.04

	BLER
	0.02
	0.02

	UE Category
	1
	1


9.3.2.1.2
TDD CQI Reporting under fading conditions – PUCCH 1-0

9.3.2.1.2.1
Test purpose

To verify that the UE is tracking the channel variations and selecting the transport format according to the prevailing channel state for frequently non-selective scheduling

9.3.2.1.2.2
Test applicability

This test applies to E-UTRA TDD UE release 8 and forward of UE category ≥2.

9.3.2.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.2.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.2.1.2.3-2 and by the following

a)
a CQI index  not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;

b)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)
 when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02

Table 9.3.2.1.2.3-1: Fading test for single antenna (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
	
[image: image205.wmf]A

r


	dB
	0

	
	
[image: image206.wmf]B

r


	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	SNR
	dB
	6
	7
	12
	13

	
[image: image207.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98
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	dB[mW/15kHz]
	-92
	-91
	-86
	-85

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	High (1 x 2)

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	NP = 5

	CQI delay
	ms
	10 or 11

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	3

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 TDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and RC.4 TDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


Table 9.3.2.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.05
	1.05

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.2.1.2.
9.3.2.1.2.4
Test description

9.3.2.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.2.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.2.1.2.4.3.

9.3.2.1.2.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.2.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH Continue transmission of the PDSCH until 100000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If less than (100-)/100*100000 of the wideband CQI values are in the range (Median CQI - 1) ≤  Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value regardless of UE wideband CQI report. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Declare the throughput as 
[image: image209.wmf]median

t

.

6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Declare the throughput as 
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. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.
If the ratio (
[image: image211.wmf]wideband

t

 / 
[image: image212.wmf]median

t

) ≥  and ratio (NACK /(ACK + NACK  )) is greater or equal to 0.02, then pass the UE and go to step 8. Otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.2.1.2.3-1 for the other test as appropriate.
9.3.2.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.2.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.2.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1C in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.2.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.2.1.2.5
Test requirement

Table 9.3.2.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.04
	1.04

	BLER
	0.02
	0.02

	UE category
	2-8
	2-8


To pass the test,  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.2.1.2_1
TDD CQI Reporting under fading conditions - PUCCH 1-0 (Release 9 and forward)

9.3.2.1.2_2.1
Test purpose

Same test purpose as in clause 9.3.2.1.2.1.

9.3.2.1.2_1.2
Test applicability

This test applies to E-UTRA TDD UE release 9 and forward of UE category 1.

9.3.2.1.2_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.2.1.2.3.

9.3.2.1.2_1.4
Test description

9.3.2.1.2_1.4.1
Initial conditions

Same initial conditions as in clause 9.3.2.1.2.4.1.

9.3.2.1.2_1.4.2
Test procedure

Same test procedure as in clause 9.3.2.1.2.4.2.
9.3.2.1.2_1.4.3
Message contents

Same message contents as in clause 9.3.2.1.2.4.3.

9.3.2.1.2_1.5
Test requirement

Same test requirements as in clause 9.3.2.1.2.5 with the following exceptions:

Instead of table 9.3.2.1.2.5-1 use table 9.3.2.1.2_1.5-1 below:

Table 9.3.2.1.2_1.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	20
	20

	
	1.04
	1.04

	BLER
	0.02
	0.02

	UE category
	1
	1


9.3.2.2
CQI Reporting under fading conditions – PUCCH 1-1 (CSI Reference Symbols)
9.3.2.2.1_D
FDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO

9.3.2.2.1_D.1
Test purpose

To verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for frequently non-selective scheduling.

9.3.2.2.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 10 and forward of Category 2-8 that support eDL-MIMO. Applicability requires support for FGI bit 103.
9.3.2.2.1_D.3
Minimum conformance requirements

For the parameters specified in Table 9.3.2.2.1_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.2.2.1_D.3-2 and by the following:
a)
CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;

b)
The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c) 
 When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02.
Table 9.3.2.2.1_D.3-1: Fading test for FDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	ULA High (4 x 2)

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/1

	CSI-RS reference signal configuration
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001

	Reporting mode
	
	PUCCH 1-1

	Reporting periodicity
	ms
	Npd = 5

	CQI delay
	ms
	8

	 Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for CQI/PMI
	
	2

	PUCCH channel for RI reporting
	
	PUCCH Format 2

	PUCCH report type for RI
	
	3

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigIndex
	
	1

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.7 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. 

Note 4:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.


Table 9.3.2.2.1_D.3-2: Minimum requirement (FDD)
	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	2-8
	2-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.2.2.1.

9.3.2.2.1_D.4
Test description

9.3.2.2.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.3.2.2.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.2.2.1_D.4.3.

9.3.2.2.1_D.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.2.2.1_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Continue transmission of the PDSCH until 2000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If less than (100-)/100*2000 of the wideband CQI values are in the range (Median CQI - 1) ≤  Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband median-CQI value regardless of UE wideband CQI report. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC.  The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.
If the ratio (
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) ≥  and ratio (NACK /(ACK + NACK)) is greater or equal to 0.02, then pass the UE for this test and go to step 8. Otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.2.2.1_D.3-1 for the other test as appropriate.
9.3.2.2.1_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.2.2.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo
	Not Present
	
	

	  antennaInfo-r10 CHOICE{
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	

	  csi-ReportConfig-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.3.2.2.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path:36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.2.2.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 0001
	 
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.2.2.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10  
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.2.2.1_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.2.2.1_D.4.3-6: CSI-RS-Config-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.2.2.1_D.5
Test requirement

Table 9.3.2.2.1_D.3-2: Test requirement (FDD)
	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.04
	1.04

	UE Category
	2-8
	2-8

	BLER
	0.02
	0.02


To pass the test,  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.2.2.2_D
TDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO

9.3.2.2.2_D.1
Test purpose

To verify that the UE is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for frequently non-selective scheduling.

9.3.2.2.2_D.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 10 and forward of Category ≥2 that support eDL-MIMO. Applicability requires support for FGI bits 104 and 110.
9.3.2.2.2_D.3
Minimum conformance requirements

For the parameters specified in Table 9.3.2.2.2_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.2.2.2_D.3-2 and by the following:
a)
CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;

b)
The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;

c)
When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.02.

Table 9.3.2.2.2_D.3-1: Fading test for TDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	XP High (8 x 2)

	CRS reference signals
	
	Antenna ports 0, 1

	CSI reference signals
	
	Antenna ports 15,…,22

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/ 3

	CSI-RS reference signal configuration
	
	2

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0020 0000 0000 0001

	Reporting mode
	
	PUCCH 1-1 (Sub-mode: 2)

	Reporting periodicity
	ms
	Npd = 5

	CQI delay
	ms
	10

	 Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for CQI/ PMI
	
	2c

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH report type for RI
	
	3

	cqi-pmi-ConfigurationIndex
	
	3

	ri-ConfigIndex
	
	805 (Note 5)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.7 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level. 

Note 4:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.
Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 9.3.2.2.2_D.3-2: Minimum requirement (TDD)
	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.05
	1.05

	UE Category
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.2.2.2.

9.3.2.2.2_D.4
Test description

9.3.2.2.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure 47.
2.
The parameter settings for the cell are set up according to Table 9.3.2.2.2_D.3-1.

3.
Downlink signals are initially set up according to Annex  C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.2.2.2_D.4.3.

9.3.2.2.2_D.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.2.2.2_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMCaccording to CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH Continue transmission of the PDSCH until 2000 wideband CQI reports have been gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, reported. Calculate the median value (wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If less than (100-)/100*2000 of the wideband CQI values are in the range (Median CQI - 1) ≤  Median CQI ≤ ( Median CQI + 1) then continue with step 5, otherwise go to step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMCaccording to the wideband median-CQI value regardless of UE wideband CQI report. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMCaccording to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Declare the throughput as 
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. For any PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.
If the ratio (
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) ≥  and ratio (NACK /(ACK + NACK)) is greater or equal to 0.02, then pass the UE and go to step 8. Otherwise go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.2.2.2_D.3-1 for the other test as appropriate.
9.3.2.2.2_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.2.2.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	  antennaInfo
	Not Present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	

	  csi-ReportConfig-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6 PDSCH-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 0020 0000 0000 0001
	 
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  Pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	submode2
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-6: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.3.2.2.2_D.4.3-7: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.3.2.2.2_D.4.3-8: CSI-RS-Config-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an8
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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	      p-C-r10
	-6
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.2.2.2_D.5
Test requirement

Table 9.3.2.2.2_D.5-1: Test requirement (TDD)
	
	Test 1
	Test 2

	 [%]
	20
	20

	 
	1.04
	1.04

	UE Category
	≥2
	≥2

	BLER
	0.02
	0.02


To pass the test,  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.3
Frequency-selective interference

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective interference conditions is determined by a double-sided percentile of the reported differential CQI offset level +2 for a preferred sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set of TS 36.213 [10]. The purpose is to verify that preferred sub-bands are used for frequently-selective scheduling under frequency-selective interference conditions.

9.3.3.1
CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0 (Cell-Specific Reference Symbols)
9.3.3.1.1
FDD CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0

9.3.3.1.1.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling with frequency-selective interference situation.

9.3.3.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

9.3.3.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.3.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.3.1.1.3-2 and by the following:

a)
a sub-band differential CQI offset level of +2 shall be reported at least  % for at least one of the sub-bands of full size at the channel edges;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.

Table 9.3.3.1.1.3-1 Sub-band test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)

	Downlink power allocation
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for RB 0…5
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for RB 6…41

Note 3
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for RB 42…49

Note 3
	dB[mW/15kHz]
	-93
	-102

	
[image: image244.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	-94
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	Max number of HARQ transmissions
	
	1

	Propagation channel
	
	Clause B.2.4 with 
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	Reporting interval
	ms
	5

	Antenna configuration
	
	1 x 2

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.3 FDD according to Table A.4-1.with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2

Note 3:
Iot shall be modelled as connecting Gaussian distributed uncorrelated interference source for each UE receive antenna port. The received power spectral density of the interfering signal as measured at the UE antenna connector is to be scaled accordingly for different RB groups.


Table 9.3.3.1.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	60
	60

	
	1.6
	1.6

	UE Category
	≥1
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.3.3.1.1.
9.3.3.1.1.4
Test description

9.3.3.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, interfering source and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.21.
2.
The parameter settings for the cell are set up according to Table 9.3.3.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.3.1.1.4.3.

9.3.3.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.3.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If for at least one of the full-size subbands at the channel edges, a subband differential CQI offset level of +2 is reported in  % or more of 2000 reports, then continue with step 5, otherwise fail the UE.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC on an each TTI randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
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 ≥ then pass the UE for this test and go to step 7. Otherwise fail the UE.

7.
If both tests have not been done, then repeat the same procedure (steps 1 to 6) with test conditions according to the table 9.3.3.1.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.3.1.1.4.3
Message contents
Table 9.3.3.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.3.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.3.3.1.1.5
Test requirement

Table 9.3.3.1.1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	40
	40

	
	1.50
	1.50


9.3.3.1.2
TDD CQI Reporting under fading conditions and frequency-selective interference  – PUSCH 3-0

9.3.3.1.2.1
Test purpose

To verify that preferred sub-bands can be used for frequently-selective scheduling with frequency-selective interference situation.

9.3.3.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 8 and forward.

9.3.3.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.3.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.3.1.2.3-2 and by the following:

a)
a sub-band differential CQI offset level of +2 shall be reported at least  % for at least one of the sub-bands of full size at the channel edges;

b)
the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.

Table 9.3.3.1.2.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)

	Downlink power allocation
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	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4
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for RB 6…[41]
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	dB[mW/15kHz]
	-94
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	Max number of HARQ transmissions
	
	1

	Propagation channel
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	Antenna configuration
	
	1 x 2

	Reporting interval
	ms
	5

	CQI delay
	ms
	10 or 11

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.3 TDD according to table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
Iot shall be modelled as connecting Gaussian distributed uncorrelated interference source for each UE receive antenna port. The received power spectral density of the interfering signal as measured at the UE antenna connector is to be scaled accordingly for different RB groups.


Table 9.3.3.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	60
	60

	
	1.6
	1.6

	UE Category
	1-8
	1-8



The normative reference for this requirement is TS 36.101 [2] clause 9.3.3.1.2.
9.3.3.1.2.4
Test description

9.3.3.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and interfering source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.21.
2.
The parameter settings for the cell are set up according to Table 9.3.3.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.3.1.2.4.3.

9.3.3.1.2.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.3.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
If for at least one of the full-size subbands at the channel edges, a subband differential CQI offset level of +2 is reported in  % or more of 2000 reports, then continue with step 5, otherwise fail the UE.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in an each available downlink transmission instance randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
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 ≥ then pass the UE for this test and go to step 7. Otherwise fail the UE.

7.
If both tests have not been done, then repeat the same procedure (steps 1 to 6) with test conditions according to the table 9.3.3.1.2.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.3.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.3.3.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.3.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.3.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.3.1.2.5
Test requirement

Table 9.3.3.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	40
	40

	
	1.50
	1.50


9.3.4
UE-selected subband CQI
The accuracy of UE-selected subband channel quality indicator (CQI) reporting under frequency-selective fading conditions is determined by the relative increase of the throughput obtained when transmitting on the UE-selected subbands with the corresponding transport format compared to the case for which a fixed format is transmitted on any subband in set S of TS 36.213 [10]. The purpose is to verify that correct subbands are accurately reported for frequency-selective scheduling. To account for sensitivity of the input SNR the subband CQI reporting under frequency-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
9.3.4.1
CQI Reporting under fading conditions – PUSCH 2-0 (Cell-Specific Reference Symbols)
9.3.4.1.1
FDD CQI Reporting under fading conditions – PUSCH 2-0

9.3.4.1.1.1
Test purpose

To verify that UE-selected sub-bands can be used for frequently-selective scheduling.

9.3.4.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 9 and forward. Applicability requires support for FGI bit 1.
9.3.4.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.4.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.4.1.1.3-2 and by the following:

a)
the ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 of TS 36.213 [10] that corresponds to the subband size.

Table 9.3.4.1.1.3-1: Subband test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Propagation channel
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	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Subband size (k)
	RBs
	3 (full size)

	Number of preferred subbands (M)
	
	5

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.5 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.3.4.1.1.3-2: Minimum requirement (FDD)

	
	Test 1
	Test 2

	
	1.2
	1.2

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.4.1.1.

9.3.4.1.1.4
Test description

9.3.4.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.4.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.4.1.1.4.3.

9.3.4.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.4.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC on a randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in one full-size subband selected among the M subbands reported by the UE and with the corresponding TBS. Differential CQI offset level is selected from {1, 2, 3, 4}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
[image: image272.wmf]subband

t

 / 
[image: image273.wmf]median

t

 ≥ then pass the UE for this test and go to step 7. Otherwise  go to step 6.

6.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 5) for the other SNR point as appropriate. Otherwise fail the UE.

7.
If both tests have not been done, then repeat the same procedure (steps 1 to 5) with test conditions according to the table 9.3.4.1.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.4.1.1.4.3
Message contents
Table 9.3.4.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.4.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm20
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	Not present
	
	

	  }
	
	
	

	}
	
	
	


9.3.4.1.1.5
Test requirement

Table 9.3.4.1.1.5-1: Test requirement (FDD)

	
	Test 1
	Test 2

	
	1.19
	1.19

	UE Category
	1-8
	1-8


9.3.4.1.2
TDD CQI Reporting under fading conditions – PUSCH 2-0

9.3.4.1.2.1
Test purpose

To verify that UE-selected sub-bands can be used for frequently-selective scheduling.
9.3.4.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 9 and forward. Applicability requires support for FGI bit 1.
9.3.4.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.4.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.4.1.2.3-2 and by the following:

a)
the ratio of the throughput obtained when transmitting on a randomly selected subband among the best M subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 of TS 36.213 [10] that corresponds to the subband size.

Table 9.3.4.1.2.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	SNR (Note 3)
	dB
	9
	10
	14
	15
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	dB[mW/15kHz]
	-89
	-88
	-84
	-83

	
[image: image278.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with 
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	Reporting interval
	ms
	5

	CQI delay
	ms
	10 or 11

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Subband size (k)
	RBs
	3 (full size)

	Number of preferred subbands (M)
	
	5

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.5 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.3.4.1.2.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2

	
	1.2
	1.2

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.4.1.2.

9.3.4.1.2.4
Test description

9.3.4.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.4.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.4.1.2.4.3.

9.3.4.1.2.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.4.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC on a randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image281.wmf]median

t

.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in one full-size subband selected among the M subbands reported by the UE and with the corresponding TBS. Differential CQI offset level is selected from {1, 2, 3, 4}. Note that the SS shall send PDSCH in the same full-size until next UE report is available. In case when same full-size subbands are reported subsequently, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
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 ≥ then pass the UE for this test and go to step 7. Otherwise go to step 6.
6.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 5) for the other SNR point as appropriate. Otherwise fail the UE.
7.
If both tests have not been done, then repeat the same procedure (steps 1 to 6) with test conditions according to the table 9.3.4.1.2.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.4.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.3.4.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.4.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm20
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.4.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.4.1.2.5
Test requirement

Table 9.3.4.1.2.5-1: Test requirement (TDD)

	
	Test 1
	Test 2

	
	1.19
	1.19

	UE Category
	1-8
	1-8


9.3.4.2
CQI Reporting under fading conditions – PUCCH 2-0 (Cell-Specific Reference Symbols)
9.3.4.2.1
FDD CQI Reporting under fading conditions – PUCCH 2-0

9.3.4.2.1.1
Test purpose

To verify that UE-selected sub-bands can be used for frequently-selective scheduling.

9.3.4.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 9 and forward. Applicability requires support for FGI bit 2.
9.3.4.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.4.2.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.4.2.1.3-2 and by the following

a)
the ratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by selecting a new subband in each TTI for FDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 of TS 36.213 [10] that corresponds to the subband size.

Table 9.3.4.2.1.3-1: Subband test for single antenna transmission (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	0

	SNR (Note 3)
	dB
	8
	9
	13
	14
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	dB[mW/15kHz]
	-90
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	-85
	-84
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with 
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	Reporting periodicity
	ms
	NP = 2

	CQI delay
	ms
	8

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for wideband CQI
	
	4

	PUCCH Report Type for subband CQI
	
	1

	Max number of HARQ transmissions
	
	1

	Subband size (k)
	RBs
	6 (full size)

	Number of bandwidth parts (J)
	
	3

	K
	
	1

	cqi-pmi-ConfigIndex
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.3 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.

Note 5:
CQI reports for the short subband (having 2RBs in the last bandwidth part) are to be disregarded and data scheduling according to the most recent subband CQI report for bandwidth part with j=1.

Note 6:
In the case where wideband CQI is reported, data is to be scheduled according to the most recently used subband CQI report.


Table 9.3.4.2.1.3-2: Minimum requirement (FDD)

	
	Test 1
	Test 2

	
	1.15
	1.15

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.4.2.1.

9.3.4.2.1.4
Test description

9.3.4.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.4.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.4.2.1.4.3.

9.3.4.2.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.4.2.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1, #3, #5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. In this process the SS collects wideband CQI reports and also cases where UE transmits nothing in its wideband CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC on a randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1, #3, #5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in the full-size subband reported by the UE and with the corresponding TBS. When the UE reports a non-full-size SB, the SS schedules the recent reported SB for bandwidth part with j=1 and with the corresponding TBS. Note that the SS shall send PDSCH in the same full-size subband until next subband UE report is available. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1, #3, #5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
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 ≥ then pass the UE for this test and go to step 7. Otherwise go to step 6. 

6.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 5) for the other SNR point as appropriate. Otherwise fail the UE.
7.
If both tests have not been done, then repeat the same procedure (steps 1 to 6) with test conditions according to the table 9.3.4.2.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.4.1.1.4.3
Message contents
Table 9.3.4.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.4.2.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	1
	(see Table 7.2.2-1A in TS 36.213 
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        subbandCQI
	1
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in TS 36.213 
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.4.2.1.5
Test requirement

Table 9.3.4.2.1.5-1: Test requirement (FDD)

	
	Test 1
	Test 2

	
	1.14
	1.14

	UE Category
	1-8
	1-8


9.3.4.2.2
TDD CQI Reporting under fading conditions – PUCCH 2-0

9.3.4.2.2.1
Test purpose

To verify that UE-selected sub-bands can be used for frequently-selective scheduling.
9.3.4.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 9 and forward. Applicability requires support for FGI bit 2.
9.3.4.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.4.2.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.4.2.2.3-2 and by the following:

a)
the ratio of the throughput obtained when transmitting on subbands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;

The requirements only apply for subbands of full size and the random scheduling across the subbands is done by selecting a new subband in each available downlink transmission instance for TDD. The transport block size TBS (wideband CQI median) is that resulting from the code rate which is closest to that indicated by the wideband CQI median and the
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entry in Table 7.1.7.2.1-1 of TS 36.213 [10] that corresponds to the subband size.

Table 9.3.4.2.2.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	SNR (Note 3)
	dB
	8
	9
	13
	14

	
[image: image299.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	-90
	-89
	-85
	-84
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	Clause B.2.4 with 
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	Reporting periodicity
	ms
	NP = 5

	CQI delay
	ms
	10 or 11

	Physical channel for CQI reporting
	
	PUSCH (Note 4)

	PUCCH Report Type for wideband CQI
	
	4

	PUCCH Report Type for subband CQI
	
	1

	Max number of HARQ transmissions
	
	1

	Subband size (k)
	RBs
	6 (full size)

	Number of bandwidth parts (J)
	
	3

	K
	
	1

	cqi-pmi-ConfigIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.3 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 4:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 5:
CQI reports for the short subband (having 2RBs in the last bandwidth part) are to be disregarded and data scheduling according to the most recent subband CQI report for bandwidth part with j=1.

Note 6:
In the case where wideband CQI is reported, data is to be scheduled according to the most recently used subband CQI report.


Table 9.3.4.2.2.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2

	
	1.15
	1.15

	UE Category
	1-8
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.4.2.2.

9.3.4.2.2.4
Test description

9.3.4.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.
2.
The parameter settings for the cell are set up according to Table 9.3.4.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.4.2.2.4.3.

9.3.4.2.2.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.4.2.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. In this process the SS collects wideband CQI reports and also cases where UE transmits nothing in its wideband CQI timing are counted as wideband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC on a randomly selected full-size subband using the transport format according to the wideband median-CQI value regardless of UE wideband or subband CQI report. Note that each full-size subband shall be selected in the equal probability. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC in the full-size subband reported by the UE and with the corresponding TBS. When the UE reports a non-full-size SB, the SS schedules the recent reported SB for bandwidth part with j=1 and with the corresponding TBS. Note that the SS shall send PDSCH in the same full-size subband until next subband UE report is available. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
If 
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 ≥ then pass the UE for this test and go to step 7. Otherwise go to step 6. 

6.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 5) for the other SNR point as appropriate. Otherwise fail the UE.
7.
If both tests have not been done, then repeat the same procedure (steps 1 to 6) with test conditions according to the table 9.3.4.2.2.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.4.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.3.4.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.4.2.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        subbandCQI
	1
	
	

	      }
	
	
	

	      ri-ConfigIndex
	484
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.4.2.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.4.2.2.5
Test requirement

Table 9.3.4.2.2.5-1: Test requirement (TDD)

	
	Test 1
	Test 2

	
	1.14
	1.14

	UE Category
	1-8
	1-8


9.3.5
Additional requirements for enhanced receiver Type A
9.3.5.1
PUCCH 1-0 (Cell-Specific Reference Symbol)

9.3.5.1.1
FDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A

9.3.5.1.1.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality is based on the receiver of the enhanced Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI subject to an interference model.

9.3.5.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 11 and forward that support enhanced receiver Type A.

9.3.5.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.5.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.5.1.1.3-2 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.

Table 9.3.5.1.1.3-1: Fading test for single antenna (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-2
	N/A
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	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (1 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.41

	Reference measurement channel
	
	Note 2
	R.2 FDD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 2
	N/A

	CQI delay
	ms
	8
	N/A

	Physical channel for CQI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and RC.4 FDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.

Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. The number of the CRS ports in both cells is the same. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


	Table 9.3.5.1.1.3-2: Minimum requirement (FDD)

 
	1.8

	UE Category
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.5.1.1.

9.3.5.1.1.4
Test description

9.3.5.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.50.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.5.1.1.4.3.

9.3.5.1.1.4.2
Test procedure
1.
Set the cell 1 and 2 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1,#3,#5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

3. 
Deactivate i.e., stop transmitting anything from the cell 2 and set the cell 1 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.1.1.3-1 as appropriate.

4. 
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #1,#3,#5 and subframe #7 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5. 
If the ratio (
[image: image312.wmf]e

nterferenc

wideband_i

t

 /
[image: image313.wmf]ise

aussian_no

wideband_g

t

) ≥  and ratio (NACK /(ACK + NACK)) calculated in step 2 is greater or equal to 0.02, then pass the UE for this test. Otherwise fail the UE.

9.3.5.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.5.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.5.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	1
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.5.1.1.5
Test requirement

Table 9.3.5.1.1.5-1: Test Parameters for Fading test with single antenna (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	 SINR (Note 8)
	dB
	-1.97
	N/A
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	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (1 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.38

	Reference measurement channel
	
	Note 2
	R.2 FDD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 2
	N/A

	CQI delay
	ms
	8
	N/A

	 Physical channel for CQI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1 and RC.4 FDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.

Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. The number of the CRS ports in both cells is the same. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


Table 9.3.5.1.1.5-2: Test requirement (FDD)

	 
	1.79

	UE Category
	1-8


9.3.5.1.2
TDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A

9.3.5.1.2.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality is based on the receiver of the enhanced Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI subject to an interference model.

9.3.5.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 11 and forward that support enhanced receiver Type A.

9.3.5.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.5.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.5.1.2.3-2 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.

Table 9.3.5.1.2.3-1: Fading test for single antenna (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-2
	N/A
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (1 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.41

	Reference measurement channel
	
	Note 2
	R.2A TDD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	10 or 11
	N/A

	Physical channel for CQI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 TDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and RC.4 TDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. The number of the CRS ports in both cells is the same. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


	Table 9.3.5.1.2.3-2: Minimum requirement (TDD)

 
	1.8

	UE Category
	1-8


The normative reference for this requirement is TS 36.101 [2] clause 9.3.5.1.2.

9.3.5.1.2.4
Test description

9.3.5.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.50.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.5.1.2.4.3.

9.3.5.1.2.4.2
Test procedure
1.
Set the cell 1 and 2 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. 

3.
Deactivate i.e., stop transmitting anything from the cell 2 and set the cell 1 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.1.2.3-1 as appropriate.

4.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5.
If the ratio (
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) ≥  and ratio (NACK /(ACK + NACK)) calculated in step 2 is greater or equal to 0.02, then pass the UE for this test. Otherwise fail the UE.

9.3.5.1.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.5.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.3.5.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.5.1.2.5
Test requirement

Table 9.3.5.1.2.5-1: Test Parameters for Fading test with single antenna (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-1.97
	N/A
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (1 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.38

	Reference measurement channel
	
	Note 2
	R.2A TDD

	Reporting mode
	
	PUCCH 1-0
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	10 or 11
	N/A

	Physical channel for CQI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type
	
	4
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.1 TDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1 and RC.4 TDD according to Table A.4-1 for Category 1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.
Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. The number of the CRS ports in both cells is the same. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


	Table 9.3.5.1.2.5-2: Test requirement (TDD)

 
	1.79

	UE Category
	1-8


9.3.5.2
PUCCH 1-1 (CSI Reference Symbol)

9.3.5.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A

9.3.5.2.1.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality is based on the receiver of the enhanced Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI subject to an interference model.

9.3.5.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 11 and forward of Category ≥2 that support enhanced receiver Type A.

9.3.5.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.5.2.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.5.2.1.3-2 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.

Table 9.3.5.2.1.3-1: Fading test for single antenna (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-2
	N/A
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	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (2 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.41

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset
	
	5/1
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A

	Zero-power CSI-RS configuration ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	1 /

0010000000000000

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A

	Reference measurement channel
	
	Note 2
	R.2 FDD

	Reporting mode
	
	PUCCH 1-1
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	8
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	PUCCH channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.11 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.
Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


	Table 9.3.5.2.1.3-2: Minimum requirement (FDD)

 
	1.8

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.5.2.1.

9.3.5.2.1.4
Test description

9.3.5.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.51.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.2.1.5-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.5.2.1.4.3.

9.3.5.2.1.4.2
Test procedure
1.
Set the cell 1 and 2 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.2.1.5-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses. 

3.
Deactivate i.e., stop transmitting anything from the cell 2 and set the cell 1 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.2.1.5-1 as appropriate.

4.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and subframe #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5.
If the ratio (
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) ≥  in Table 9.3.5.2.1.5-2 and ratio (NACK /(ACK + NACK)) calculated in step 2 is greater or equal to 0.02, then pass the UE for this test. Otherwise fail the UE.

9.3.5.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.5.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	RBC

	  antennaInfo
	Not present
	
	RBC

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


	Condition
	Explanation

	RBC
	Used at configuration of a radio bearer combination during SRB2+DRB establishment


Table 9.3.5.2.1.4.3-2: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	001111
	 
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  cqi-ReportPeriodic-r10  
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.5.2.1.4.3-4: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	2
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.1.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	0
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.1.4.3-6: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6 PDSCH-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


9.3.5.2.1.5
Test requirement
Table 9.3.5.2.1.5-1: Test Parameters for fading test for single antenna (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-1.97
	N/A
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	dB[mW/15kHz]
	-98
	N/A

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (2 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.38

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset
	
	5/1
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A

	Zero-power CSI-RS configuration ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	1 /

0010000000000000

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A

	Reference measurement channel
	
	Note 2
	R.2 FDD

	Reporting mode
	
	PUCCH 1-1
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	8
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	PUCCH channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A

	ri-ConfigIndex
	
	1
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.11 FDD according to Table A.4-1with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.
Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


	Table 9.3.5.2.1.5-2: Test requirement (FDD)

 
	1.79

	UE Category
	≥2


9.3.5.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A

9.3.5.2.2.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality is based on the receiver of the enhanced Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model compared to the case with a white Gaussian noise model, and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI subject to an interference model.

9.3.5.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 11 and forward of Category ≥2 that support enhanced receiver Type A.

9.3.5.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.5.2.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in 9.3.5.2.2.3-2 and by the following

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to a white Gaussian noise source shall be ≥ ;

b)
when transmitting the transport format indicated by each reported wideband CQI index subject to an interference source with specified DIP, the average BLER for the indicated transport formats shall be greater than or equal to 2%.

Table 9.3.5.2.2.3-1: Fading test for single antenna (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-2
	N/A
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (2 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.41

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset
	
	5/3
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A

	Zero-power CSI-RS configuration

ICSI-RS /
ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	3 /

0010000000000000

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A

	Reference measurement channel
	
	Note 2
	R.2A TDD

	Reporting mode
	
	PUCCH 1-1
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	10
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	ri-ConfigIndex
	
	805 (Note 9)
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.11 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.
Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 9:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 9.3.5.2.2.3-2: Minimum requirement (TDD)

	 
	1.8

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.5.2.2.

9.3.5.2.2.4
Test description

9.3.5.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.51.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.2.2.5-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.5.2.2.4.3.

9.3.5.2.2.4.2
Test procedure
1.
Set the cell 1 and 2 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.2.2.5-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

3. 
Deactivate i.e., stop transmitting anything from the cell 2 and set the cell 1 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.5.2.2.5-1 as appropriate.

4. 
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and subframe #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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5. 
If the ratio (
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) ≥  in Table 9.3.5.2.2.5-2 and ratio (NACK /(ACK + NACK)) calculated in step 2 is greater or equal to 0.02, then pass the UE for this test. Otherwise fail the UE.

9.3.5.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.3.5.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	RBC

	  antennaInfo
	Not present
	
	RBC

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


	Condition
	Explanation

	RBC
	Used at configuration of a radio bearer combination during SRB2+DRB establishment


Table 9.3.5.2.2.4.3-2 PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-6 PDSCH-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.5.2.2.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	001111
	 
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.2.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  cqi-ReportPeriodic-r10  
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.3.5.2.2.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	3
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.2.4.3-6: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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	      p-C-r10
	0
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.5.2.2.4.3-7: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	Sa2
	
	

	  specialSubframePatterns
	Ssp4
	
	

	}
	
	
	


9.3.5.2.2.5
Test requirement
Table 9.3.5.2.2.5-1: Test parameters for fading test for single antenna (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	9

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal

	Cell ID
	
	0
	1

	SINR (Note 8)
	dB
	-1.97
	N/A
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA5
	Static (Note 7)

	Correlation and antenna configuration
	
	Low (2 x 2)
	(1 x 2)

	DIP (Note 4)
	dB
	N/A
	-0.38

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna port 0

	CSI reference signals
	
	Antenna ports 15,16
	N/A

	CSI-RS periodicity and subframe offset
	
	5/3
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A

	Zero-power CSI-RS configuration

ICSI-RS /

ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	3 / 0010000000000000

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A

	Reference measurement channel
	
	Note 2
	R.2A TDD

	Reporting mode
	
	PUCCH 1-1
	N/A

	Reporting periodicity
	ms
	Npd = 5
	N/A

	CQI delay
	ms
	10
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A

	PUCCH Report Type for RI
	
	3
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A

	ri-ConfigIndex
	
	805 (Note 9)
	N/A

	Max number of HARQ transmissions
	
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.11 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3:
To avoid collisions between CQI/ PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.
Note 4:
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.

Note 5:
Two cells are considered in which Cell 1 is the serving cell and Cell 2 is the interfering cell. Interfering cell is fully loaded.

Note 6:
Both cells are time-synchronous.

Note 7:
Static channel is used for the interference model. In case for white Gaussian noise model Cell 2 is not present.

Note 8:
SINR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.
Note 9:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 9.3.5.2.2.5-2: Test requirement (TDD)

	 
	1.79

	UE Category
	≥2


9.3.6
CQI Reporting under fading conditions (With multiple CSI processes)
9.3.6.1_F
FDD CQI Reporting under fading conditions with CSI processes for CoMP

9.3.6.1_F.1
FDD CQI Reporting under fading conditions with Single CSI process for CoMP

9.3.6.1_F.1.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for single CSI process.
9.3.6.1_F.1.2
Test applicability

This test applies to all types of E-UTRA FDD UEs release 11 and forward, supporting Maximum CSI processes of One on a component carrier within a band with PDSCH transmission mode 10.

9.3.6.1_F.1.3
Minimum conformance requirements

Each CSI process is associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.3.6.1_F.1.3-1. For UE supports one CSI process, CSI process 2 is configured and the corresponding requirements shall be fulfilled. For UE supports three CSI processes, CSI processes 0, 1 and 2 are configured and the corresponding requirements shall be fulfilled. For UE supports four CSI processes, CSI processes 0, 1, 2 and 3 are configured and the corresponding requirements shall be fulfilled. And the Table 9.3.6.1_F.1.3-1 is valid for FDD and TDD.
Table 9.3.6.1_F.1.3-1: Configuration of CSI processes

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	CSI-RS resource
	CSI-RS signal 0
	CSI-RS signal 1
	CSI-RS signal 0
	CSI-RS signal 1

	CSI-IM resource
	CSI-IM resource 0
	CSI-IM resource 0
	CSI-IM resource 1
	CSI-IM resource 2


For the parameters specified in Table 9.3.6.1_F.1.3-2, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.6.1_F.1.3-3 and by the following:
a)
a sub-band differential CQI offset level of 0 shall be reported at least % of the time but less than % for each sub-band for CSI process 1, 2, or 3;
b)
a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least % of the time for CSI process 0;
c)
the difference of the median CQIs of the reported wideband CQI for configured CSI processes shall be greater or equal to the values as in Table 9.3.6.1_F.1.3-4;
d)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

e)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.
Table 9.3.6.1_F.1.3-2: Fading test for FDD

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0
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	dB
	-3
	0
	-3
	0

	
	(
	dB
	-3
	-3

	SNR (Note 7)
	 dB
	10
	11
	7
	8
	14
	15
	9
	10
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	dB[mW/15kHz]
	-88
	-87
	-91
	-90
	-84
	-85
	-89
	-88
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	Clause B.2.4.1 with 
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	Antenna configuration
	
	4x2
	2x2
	4x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	CSI-RS signal 0
	
	Antenna ports 15,…,18
	N/A
	Antenna ports 15,…,18
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-RS 1 configuration
	
	N/A
	5
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1110000000000000
	N/A
	1 / 1110000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0010011000000000
	N/A
	1 / 0010011000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	5/1
	5/1
	5/1

	CSI-IM 0 configuration
	
	2
	2
	2
	2

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-IM 1 configuration
	
	6
	N/A
	6
	N/A

	CSI-IM 2 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-IM 2 configuration
	
	N/A
	1
	N/A
	1

	CSI process 0
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUCCH 1-1
	PUCCH 1-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	
	CQI delay
	ms
	11
	11

	
	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 6)
	PUSCH (Note 6)

	
	PUCCH Report Type for CQI/PMI
	
	2
	2

	
	PUCCH channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	
	PUCCH report type for RI
	
	3
	3

	
	cqi-pmi-ConfigurationIndex
	
	4
	4

	
	ri-ConfigIndex
	
	2
	2

	CSI process 1
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 10)
	ms
	5
	5

	
	CQI delay
	ms
	11
	11

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process 2
(For UE configured single process)
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 1
	CSI-IM 1

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting interval (Note 8)
	ms
	5
	5

	
	CQI delay
	ms
	8
	8

	
	Sub-band size
	RB
	6 (full size) (Note 9)
	6 (full size) (Note 9)

	CSI process 2
(For UE configured multiple processes)
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 1
	CSI-IM 1

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting interval (Note 10)
	ms
	5
	5

	
	CQI delay
	ms
	11
	11

	
	Sub-band size
	RB
	6 (full size) (Note 9)
	6 (full size) (Note 9)

	CSI process 3
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 2
	CSI-IM 2

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 10)
	ms
	5
	5

	
	CQI delay
	ms
	11
	11

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process for PDSCH scheduling
	
	CSI process 2
	CSI process 2

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 2, 3, 4, 7, 8 and 9
	
	0x0000 0000 0000 0001
	100000
	0x0000 0000 0000 0001
	100000

	PMI for subframe 1 and 6
	
	0x0000 0000 0001 0000
	100000
	0x0000 0000 0001 0000
	100000

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH.

Note 3:
Reference measurement channel RC.12 FDD according to Table A.4-1. PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9 from TP1.

Note 4:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.

Note 5:
TM10 OCNG as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2.

Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#2 and #7.

Note 7:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 9:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.
Note 10:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#2 and #7 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#1 and #6.


Table 9.3.6.1_F.1.3-3: Minimum requirement (FDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.02
	N/A

	UE Category
	≥1


Table 9.3.6.1_F.1.3-4: Minimum median CQI difference between configured CSI processes (FDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	1
	3

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.3.6.1.

9.3.6.1_F.1.4
Test description
9.3.6.1_F.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.1_F.1.3-2.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.1_F.1.4.3.

9.3.6.1_F.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.1_F.1.3-2 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered for CSI process 2. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback for CSI process 2 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 2. (2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image364.wmf]median
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ 0.02 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.6.1_F.1.3-2 for the other Test as appropriate. Otherwise pass the UE.

9.3.6.1_F.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.1_F.1.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	2
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	1 entry
	
	

	      csi-IM-ConfigId-r11[1]
	2
	CSI-IM 1
	

	      resourceConfig-r11[1]
	6
	
	

	      subframeConfig-r11[1]
	1
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	1 entry
	
	

	      csi-ProcessId-r11[1]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	2
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.1_F.1.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	1 entry
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	1
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1]
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	1
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	1
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.1_F.1.5
Test requirement

Table 9.3.6.1_F.1.5-1: Test requirement (FDD)

	
	CSI process 2

	 [%]
	2

	 [%]
	40

	 [%]
	N/A

	 
	1.01

	UE Category
	≥1


To pass the test,  and  and  and and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.6.1_F.2
FDD CQI Reporting under fading conditions with Three CSI processes for CoMP

9.3.6.1_F.2.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for Three CSI processes.
9.3.6.1_F.2.2
Test applicability

This test applies to all types of E-UTRA FDD UEs release 11 and forward, supporting Maximum CSI processes of Three on a component carrier within a band with PDSCH transmission mode 10.

9.3.6.1_F.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.6.1_F.1.3.

9.3.6.1_F.2.4
Test description
9.3.6.1_F.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.1_F.1.3-2.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.1_F.2.4.3.

9.3.6.1_F.2.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.1_F.1.3-2 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered for each of CSI process 0, 1 and 2. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe subframe #1 and subframe #6 to carry the PUSCH CQI feedback for CSI process 1 and 2 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 1 and 2. And check if the number of CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least 2000*%/100 for CSI process 0. And check if the difference of the median CQIs of the reported wideband CQI for configured CSI processes 0, 1 and 2 shall be greater or equal to the values as in Table 9.3.6.1_F.2.5-2.(2000= No of full-size subband reports, 100 because of %).. If yes, continue with step 5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #1 and subframe #6 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #1 and subframe #6 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback. Measure the average throughput and (NACK / (ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK / (ACK + NACK))≥ 0.02 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to table 9.3.6.1_F.1.3-2 for the other Test as appropriate. Otherwise pass the UE.

9.3.6.1_F.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.1_F.2.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	2
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	3 entries
	
	

	      csi-IM-ConfigId-r11[1]
	1
	CSI-IM 0
	

	      resourceConfig-r11[1]
	2
	
	

	      subframeConfig-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[2]
	2
	CSI-IM 1
	

	      resourceConfig-r11[2]
	6
	
	

	      subframeConfig-r11[2]
	1
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	3 entries
	
	

	      csi-ProcessId-r11[1]
	1
	CSI process 0
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	1
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	1
	
	

	      cqi-ReportAperiodicProc-r11[1]
	Not present
	
	

	      csi-ProcessId-r11[2]
	2
	CSI process 1
	

	      csi-RS-ConfigNZPId-r11[2]
	2
	
	

	      csi-IM-ConfigId-r11[2]
	1
	
	

	      p-C-AndCBSRList-r11[2] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[2]
	0
	
	

	        codebookSubsetRestriction-r11[2]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[2] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	2
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[2]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[2] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[3]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[3]
	1
	
	

	      csi-IM-ConfigId-r11[3]
	2
	
	

	      p-C-AndCBSRList-r11[3] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[3]
	-3
	
	

	        codebookSubsetRestriction-r11[3]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[3] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[3]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[3] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.1_F.2.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	2 entries
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	1
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1]
	Not present
	
	

	    }
	
	
	

	    csi-RS-ConfigNZPId-r11[2]
	2
	CSI-RS signal 1
	

	    antennaPortsCount-r11[2]
	an2
	
	

	    resourceConfig-r11[2]
	5
	
	

	    subframeConfig-r11[2]
	1
	
	

	    qcl-CRS-Info-r11 SEQUENCE[2] {
	
	
	

	      crs-PortsCount-r11[2]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[2]
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	1
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	1
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.1_F.2.5
Test requirement

Table 9.3.6.1_F.2.5-1: Test requirement (FDD)

	
	CSI process 0
	CSI process 1
	CSI process 2

	 [%]
	N/A
	2
	2

	 [%]
	N/A
	40
	40

	 [%]
	10
	N/A
	N/A

	 
	N/A
	N/A
	1.01

	UE Category
	≥1


Table 9.3.6.1_F.2.5-2: Minimum median CQI difference between configured CSI processes (FDD)

	
	CSI process 1
	CSI process 2

	CSI process 0
	N/A
	1

	UE Category
	≥1


To pass the test,  and  and  and and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.6.1_F.3
FDD CQI Reporting under fading conditions with Four CSI processes for CoMP

9.3.6.1_F.3.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for Four CSI processes.
9.3.6.1_F.3.2
Test applicability

This test applies to all types of E-UTRA FDD UEs release 11 and forward, supporting Maximum CSI processes of Four on a component carrier within a band with PDSCH transmission mode 10.

9.3.6.1_F.3.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.6.1_F.1.3.

9.3.6.1_F.3.4
Test description
9.3.6.1_F.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.1_F.1.3-2.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.1_F.3.4.3.

9.3.6.1_F.3.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.1_F.1.3-2 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered for each of CSI process 0, 1, 2, and 3. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #1 and subframe #6 to carry the PUSCH CQI feedback for CSI process 1, 2, and 3 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 1, 2 and 3. And check if the number of CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least 2000*%/100 for CSI process 0. And check if the difference of the median CQIs of the reported wideband CQI for configured CSI processes 0, 1, 2 and 3 shall be greater or equal to the values as in Table 9.3.6.1_F.3.5-2.
(2000= No of full-size subband reports, 100 because of %). If yes, continue with step 5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #1 and subframe #6 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback.Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #1 and subframe #6 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUCCH CQI feedback.Measure the average throughput and (NACK / (ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK / (ACK + NACK))≥ 0.02 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to table 9.3.6.1_F.1.3-2 for the other Test as appropriate. Otherwise pass the UE.

9.3.6.1_F.3.4.3
Message contents 

Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.1_F.3.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	2
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	3 entries
	
	

	      csi-IM-ConfigId-r11[1]
	1
	CSI-IM 0
	

	      resourceConfig-r11[1]
	2
	
	

	      subframeConfig-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[2]
	2
	CSI-IM 1
	

	      resourceConfig-r11[2]
	6
	
	

	      subframeConfig-r11[2]
	1
	
	

	      csi-IM-ConfigId-r11[3]
	3
	CSI-IM 2
	

	      resourceConfig-r11[3]
	1
	
	

	      subframeConfig-r11[3]
	1
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	4 entries
	
	

	      csi-ProcessId-r11[1]
	1
	CSI process 0
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	1
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	1
	
	

	      cqi-ReportAperiodicProc-r11[1]
	Not present
	
	

	      csi-ProcessId-r11[2]
	2
	CSI process 1
	

	      csi-RS-ConfigNZPId-r11[2]
	2
	
	

	      csi-IM-ConfigId-r11[2]
	1
	
	

	      p-C-AndCBSRList-r11[2] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[2]
	0
	
	

	        codebookSubsetRestriction-r11[2]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[2] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	2
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[2]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[2] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[3]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[3]
	1
	
	

	      csi-IM-ConfigId-r11[3]
	2
	
	

	      p-C-AndCBSRList-r11[3] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[3]
	-3
	
	

	        codebookSubsetRestriction-r11[3]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[3] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[3]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[3] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[4]
	4
	CSI process 3
	

	      csi-RS-ConfigNZPId-r11[4]
	2
	
	

	      csi-IM-ConfigId-r11[4]
	3
	
	

	      p-C-AndCBSRList-r11[4] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[4]
	0
	
	

	        codebookSubsetRestriction-r11[4]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[4] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	4
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[4]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[4] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.1_F.3.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	2 entries
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	1
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1]
	Not present
	
	

	    }
	
	
	

	    csi-RS-ConfigNZPId-r11[2]
	2
	CSI-RS signal 1
	

	    antennaPortsCount-r11[2]
	an2
	
	

	    resourceConfig-r11[2]
	5
	
	

	    subframeConfig-r11[2]
	1
	
	

	    qcl-CRS-Info-r11 SEQUENCE[2] {
	
	
	

	      crs-PortsCount-r11[2]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[2]
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	1
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	1
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.1_F.3.5
Test requirement

Table 9.3.6.1_F.3.5-1: Test requirement (FDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.01
	N/A

	UE Category
	≥1


Table 9.3.6.1_F.3.5-2: Minimum median CQI difference between configured CSI processes (FDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	1
	3

	UE Category
	≥1


To pass the test,  and  and  and and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.6.2_F
TDD CQI Reporting under fading conditions with CSI processes for CoMP

9.3.6.2_F.1
TDD CQI Reporting under fading conditions with Single CSI process for CoMP

9.3.6.2_F.1.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for single CSI process.
9.3.6.2_F.1.2
Test applicability

This test applies to all types of E-UTRA TDD UEs release 11 and forward, supporting Maximum CSI processes of One on a component carrier within a band with PDSCH transmission mode 10.
9.3.6.2_F.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.6.2_F.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.6.2_F.1.3-2 and by the following: 

a)
a sub-band differential CQI offset level of 0 shall be reported at least % of the time but less than % for each sub-band for CSI process 1, 2, or 3;
b)
a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least % of the time for CSI process 0;
c)
the difference of the median CQIs of the reported wideband CQI for configured CSI processes shall be greater or equal to the values as in Table 9.3.6.2_F.1.3-3;
d)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

e)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.02.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD, each available downlink transmission instance for TDD. Sub-bands of a size smaller than full size are excluded from the test.
Table 9.3.6.2_F.1.3-1: Fading test for TDD

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Uplink downlink configuration
	
	2
	2
	2
	2

	Special subframe configuration
	
	4
	4
	4
	4

	Downlink power allocation
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	dB
	-3
	0
	-3
	0

	
	(
	dB
	-3
	-3

	SNR (Note 7)
	 dB
	10
	11
	7
	8
	14
	15
	9
	10
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	dB[mW/15kHz]
	-88
	-87
	-91
	-90
	-84
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
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	Antenna configuration
	
	4x2
	2x2
	4x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1

	CSI-RS signal 0
	
	Antenna ports 15,…, 18
	N/A
	 Antenna ports 15,…, 18
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15, 16
	N/A
	Antenna ports 15, 16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-RS 1 configuration
	
	N/A
	5
	N/A
	5

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1110000000000000
	N/A
	3 / 1110000000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0010011000000000
	N/A
	3 / 0010011000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	5/3
	5/3
	5/3

	CSI-IM 0 configuration
	
	2
	2
	2
	2

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-IM 1 configuration
	
	6
	N/A
	6
	N/A

	CSI-IM 2 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-IM 2 configuration
	
	N/A
	1
	N/A
	1

	CSI process 0
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUCCH 1-1
	PUCCH 1-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting periodicity
	ms
	Npd = 5
	Npd = 5

	
	CQI delay
	ms
	12
	12

	
	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 6)
	PUSCH (Note 6)

	
	PUCCH Report Type for CQI/PMI
	
	2
	2

	
	PUCCH channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	
	PUCCH report type for RI
	
	3
	3

	
	cqi-pmi-ConfigurationIndex
	
	3
	3

	
	ri-ConfigIndex
	
	805 (Note 10)
	805 (Note 10)

	CSI process 1
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 0
	CSI-IM 0

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process 2
	CSI-RS
	
	CSI-RS 0
	CSI-RS 0

	
	CSI-IM
	
	CSI-IM 1
	CSI-IM 1

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 0001
	0x0000 0000 0000 0001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size) (Note 8)
	6 (full size) (Note 8)

	CSI process 3
	CSI-RS
	
	CSI-RS 1
	CSI-RS 1

	
	CSI-IM
	
	CSI-IM 2
	CSI-IM 2

	
	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1

	
	CodeBookSubsetRestriction bitmap
	
	000001
	000001

	
	Reporting interval (Note 9)
	ms
	5
	5

	
	CQI delay
	ms
	12
	12

	
	Sub-band size
	RB
	6 (full size)
	6 (full size)

	CSI process for PDSCH scheduling
	
	CSI process 2
	CSI process 2

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 4 and 9
	
	0x0000 0000 0000 0001
	100000
	0x0000 0000 0000 0001
	100000

	PMI for subframe 3 and 8
	
	0x0000 0000 0001 0000
	100000
	0x0000 0000 0001 0000
	100000

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 3:
Reference measurement channel RC.12 TDD according to Table A.4-1. PDSCH transmission is scheduled on subframe 4 and 9 from TP1.

Note 4:
TM10 OCNG is transmitted as specified in A.5.2.8 on subframe 3 and 8 from TP1.

Note 5:
TM10 OCNG is transmitted as specified in A.5.2.8 on subframe 3, 4, 8 and 9 from TP2
Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#7 and #2.

Note 7:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3 and #8 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#7 and #2.
Note 9:
For these sub-bands which are not selected for PDSCH transmission, TM10 OCNG should be transmitted.

Note 10:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.


Table 9.3.6.2_F.1.3-2: Minimum requirement (TDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.02
	N/A

	UE Category
	≥1


Table 9.3.6.2_F.1.3-3: Minimum median CQI difference between configured CSI processes (TDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	1
	3

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.3.6.2.

9.3.6.2_F.1.4
Test description

9.3.6.2_F.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.2_F.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.2_F.1.4.3.

9.3.6.2_F.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.2_F.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 10 and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband have been gathered for CSI process 2. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback for CSI process 2 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 2. (2000= No of full-size subband reports, 100 because of %). If yes, continue with step 5, otherwise goto step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each available downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3 Declare the throughput as 
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t

.

6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK / (ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK / (ACK + NACK))≥ 0.02pass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to table 9.3.6.2_F.1.3-1 for the other test as appropriate.

9.3.6.2_F.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.2_F.1.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	3
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	805
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	1 entry
	
	

	      csi-IM-ConfigId-r11[1]
	2
	CSI-IM 1
	

	      resourceConfig-r11[1]
	6
	
	

	      subframeConfig-r11[1]
	3
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	1 entry
	
	

	      csi-ProcessId-r11[1]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	2
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.2_F.1.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	1 entry
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	3
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1] 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	3
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	3
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.2_F.1.5
Test requirement

Table 9.3.6.2_F.1.5-1: Test requirement (TDD)

	
	CSI process 2

	 [%]
	2

	 [%]
	40

	 [%]
	N/A

	 
	1.01

	UE Category
	≥1


To pass the test,  and  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.6.2_F.2
TDD CQI Reporting under fading conditions with Three CSI processes for CoMP

9.3.6.2_F.2.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for Three CSI processes.
9.3.6.2_F.2.2
Test applicability

This test applies to all types of E-UTRA TDD UEs release 11 and forward, supporting Maximum CSI processes of Three on a component carrier within a band with PDSCH transmission mode 10.
9.3.6.2_F.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.6.2_F.1.3.

9.3.6.2_F.2.4
Test description

9.3.6.2_F.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.2_F.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.2_F.2.4.3.

9.3.6.2_F.2.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.2_F.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 10 ,and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband have been gathered for each of CSI process 0, 1 and 2. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback for CSI process 1and 2 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUCCH CQI feedback. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 1and 2. And check if the number of CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least 2000*%/100 for CSI process 0. And check if the difference of the median CQIs of the reported wideband CQI for configured CSI processes 0, 1 and 2 shall be greater or equal to the values as in Table 9.3.6.2_F.2.5-2.
(2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each available downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3 Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ FFSpass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.3.6.2_F.1.3-1 for the other test as appropriate.

9.3.6.2_F.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.2_F.2.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	3
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	805
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	3 entries
	
	

	      csi-IM-ConfigId-r11[1]
	1
	CSI-IM 0
	

	      resourceConfig-r11[1]
	2
	
	

	      subframeConfig-r11[1]
	3
	
	

	      csi-IM-ConfigId-r11[2]
	2
	CSI-IM 1
	

	      resourceConfig-r11[2]
	6
	
	

	      subframeConfig-r11[2]
	3
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	4 entries
	
	

	      csi-ProcessId-r11[1]
	1
	CSI process 0
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	1
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	1
	
	

	      cqi-ReportAperiodicProc-r11[1]
	Not present
	
	

	      csi-ProcessId-r11[2]
	2
	CSI process 1
	

	      csi-RS-ConfigNZPId-r11[2]
	2
	
	

	      csi-IM-ConfigId-r11[2]
	1
	
	

	      p-C-AndCBSRList-r11[2] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[2]
	0
	
	

	        codebookSubsetRestriction-r11[2]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[2] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	2
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[2]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[2] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[3]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[3]
	1
	
	

	      csi-IM-ConfigId-r11[3]
	2
	
	

	      p-C-AndCBSRList-r11[3] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[3]
	-3
	
	

	        codebookSubsetRestriction-r11[3]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[3] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[3]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[3] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.2_F.2.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::=

SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	2 entries
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	3
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1] 
	Not present
	
	

	    }
	
	
	

	    csi-RS-ConfigNZPId-r11[2]
	2
	CSI-RS signal 1
	

	    antennaPortsCount-r11[2]
	an2
	
	

	    resourceConfig-r11[2]
	5
	
	

	    subframeConfig-r11[2]
	3
	
	

	    qcl-CRS-Info-r11 SEQUENCE[2] {
	
	
	

	      crs-PortsCount-r11[2]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[2] 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	3
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	3
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.2_F.2.5
Test requirement

Table 9.3.6.2_F.2.5-1: Test requirement (TDD)

	
	CSI process 0
	CSI process 1
	CSI process 2

	 [%]
	N/A
	2
	2

	 [%]
	N/A
	40
	40

	 [%]
	10
	N/A
	N/A

	 
	N/A
	N/A
	1.01

	UE Category
	≥1


Table 9.3.6.2_F.2.5-2: Minimum median CQI difference between configured CSI processes (TDD)

	
	CSI process 1
	CSI process 2

	CSI process 0
	N/A
	1

	UE Category
	≥1


To pass the test,  and  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.6.2_F.3
TDD CQI Reporting under fading conditions with Four CSI processes for CoMP

9.3.6.2_F.3.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the CQI and the UE processing capability for Four CSI processes.
9.3.6.2_F.3.2
Test applicability

This test applies to all types of E-UTRA TDD UEs release 11 and forward, supporting Maximum CSI processes of Four on a component carrier within a band with PDSCH transmission mode 10.
9.3.6.2_F.3.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.3.6.2_F.1.3.

9.3.6.2_F.3.4
Test description

9.3.6.2_F.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.52.
2.
The parameter settings for the cell are set up according to Table 9.3.6.2_F.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.6.2_F.3.4.3.

9.3.6.2_F.3.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.6.2_F.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to CQI value 10 and keep it regardless of the wideband and full-size subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI report for each full-size subband have been gathered for each of CSI process 0, 1, 2, and 3. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback for CSI process 1, 2, and 3 via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. But for CSI process 0, SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUCCH CQI feedback. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100” for CSI process 1, 2 and 3. And check if the number of CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least 2000*%/100 for CSI process 0. And check if the difference of the median CQIs of the reported wideband CQI for configured CSI processes 0, 1, 2 and 3 shall be greater or equal to the values as in Table 9.3.6.2_F.3.5-2. 
(2000= No of full-size subband reports, 100 because of %). If yes, continue with step 5, otherwise goto step 7.

5.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each available downlink transmission instance randomly selected full-size subband regardless of UE wideband and subband CQI report based on CSI process 2. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3 Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in which UE report the highest full-size subband CQI based on CSI process 2. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #2 and subframe #7 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /  (ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK / (ACK + NACK))≥ 0.02pass the UE and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to table 9.3.6.2_F.1.3-1 for the other test as appropriate.

9.3.6.2_F.3.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exception:
Table 9.3.6.2_F.3.4.3-1: CQI-ReportConfig-v1130-DEFAULT

	Derivation Path: 36.508 clause 4.6.3, Table 4.6.3-2ABA

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    simultaneousAckNackAndCQI-Format3-r11
	Not present
	PUCCH Format 2
	

	    cqi-ReportPeriodicProcExtToReleaseList-r11
	Not present
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	3
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	submode1
	
	

	          }
	
	
	

	          subbandCQI-r11 
	Not present
	PUCCH 1-1
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	805
	
	

	        csi-ConfigIndex-r11 
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToReleaseList-r11
	Not present
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	3 entries
	
	

	      csi-IM-ConfigId-r11[1]
	1
	CSI-IM 0
	

	      resourceConfig-r11[1]
	2
	
	

	      subframeConfig-r11[1]
	3
	
	

	      csi-IM-ConfigId-r11[2]
	2
	CSI-IM 1
	

	      resourceConfig-r11[2]
	6
	
	

	      subframeConfig-r11[2]
	3
	
	

	      csi-IM-ConfigId-r11[3]
	3
	CSI-IM 2
	

	      resourceConfig-r11[3]
	1
	
	

	      subframeConfig-r11[3]
	3
	
	

	    }
	
	
	

	    csi-ProcessToReleaseList-r11
	Not present
	
	

	    csi-ProcessToAddModList-r11SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	4 entries
	
	

	      csi-ProcessId-r11[1]
	1
	CSI process 0
	

	      csi-RS-ConfigNZPId-r11[1]
	1
	
	

	      csi-IM-ConfigId-r11[1]
	1
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	-3
	
	

	        codebookSubsetRestriction-r11[1]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	1
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[1]
	1
	
	

	      cqi-ReportAperiodicProc-r11[1]
	Not present
	
	

	      csi-ProcessId-r11[2]
	2
	CSI process 1
	

	      csi-RS-ConfigNZPId-r11[2]
	2
	
	

	      csi-IM-ConfigId-r11[2]
	1
	
	

	      p-C-AndCBSRList-r11[2] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[2]
	0
	
	

	        codebookSubsetRestriction-r11[2]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[2] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	2
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[2]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[2] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[3]
	3
	CSI process 2
	

	      csi-RS-ConfigNZPId-r11[3]
	1
	
	

	      csi-IM-ConfigId-r11[3]
	2
	
	

	      p-C-AndCBSRList-r11[3] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[3]
	-3
	
	

	        codebookSubsetRestriction-r11[3]
	0x0000 0000 0000 0001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[3] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	3
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[3]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[3] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	      csi-ProcessId-r11[4]
	4
	CSI process 3
	

	      csi-RS-ConfigNZPId-r11[4]
	2
	
	

	      csi-IM-ConfigId-r11[4]
	3
	
	

	      p-C-AndCBSRList-r11[4] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[4]
	0
	
	

	        codebookSubsetRestriction-r11[4]
	000001
	
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[4] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	4
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11[4]
	Not present
	
	

	      cqi-ReportAperiodicProc-r11[4] SEQUENCE {
	
	
	

	        cqi-ReportModeAperiodic-r11
	rm31
	
	

	        trigger01-r11
	1
	
	

	        trigger10-r11
	1
	
	

	        trigger11-r11
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.6.2_F.3.4.3-2: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated ::=

SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF SEQUENCE {
	2 entries
	
	

	    csi-RS-ConfigNZPId-r11[1]
	1
	CSI-RS signal 0
	

	    antennaPortsCount-r11[1]
	an4
	
	

	    resourceConfig-r11[1]
	0
	
	

	    subframeConfig-r11[1]
	3
	
	

	    qcl-CRS-Info-r11 SEQUENCE[1] {
	
	
	

	      crs-PortsCount-r11[1]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[1] 
	Not present
	
	

	    }
	
	
	

	    csi-RS-ConfigNZPId-r11[2]
	2
	CSI-RS signal 1
	

	    antennaPortsCount-r11[2]
	an2
	
	

	    resourceConfig-r11[2]
	5
	
	

	    subframeConfig-r11[2]
	3
	
	

	    qcl-CRS-Info-r11 SEQUENCE[2] {
	
	
	

	      crs-PortsCount-r11[2]
	n2
	
	

	      mbsfn-SubframeConfigList-r11 CHOICE[2] 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF SEQUENCE {
	
	
	

	    csi-RS-ConfigZPId-r11[1]
	1
	Zero-power CSI-RS 0
	

	    resourceConfigList-r11[1]
	1110000000000000
	For TP2
	

	    subframeConfig-r11[1]
	3
	
	

	    csi-RS-ConfigZPId-r11[2]
	2
	Zero-power CSI-RS 1
	

	    resourceConfigList-r11[2]
	0010011000000000
	For TP1
	

	    subframeConfig-r11[2]
	3
	
	

	  }
	
	
	

	}
	
	
	


9.3.6.2_F.3.5
Test requirement

Table 9.3.6.2_F.3.5-1: Test requirement (TDD)

	
	CSI process 0
	CSI process 1
	CSI process 2
	CSI process 3

	 [%]
	N/A
	2
	2
	2

	 [%]
	N/A
	40
	40
	40

	 [%]
	10
	N/A
	N/A
	N/A

	 
	N/A
	N/A
	1.01
	N/A

	UE Category
	≥1


Table 9.3.6.2_F.3.5-2: Minimum median CQI difference between configured CSI processes (TDD)

	
	CSI process 1
	CSI process 2
	CSI process 3

	CSI process 0
	N/A
	1
	3

	UE Category
	≥1


To pass the test,  and  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.7
PUSCH 3-2 for eDL MIMO Enhancement
9.3.7.1
FDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement

9.3.7.1.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the sub band CQI and sub band PMI operation.

9.3.7.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE releases 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.
9.3.7.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.7.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.7.1.3-2 and by the following. 
a)
the ratio of the throughput obtained when transmitting based on UE PUSCH 3-2 reported wideband CQI and subband PMI and that obtained when transmitting based on PUSCH 3-1 reported wideband CQI and wideband PMI shall be ≥

b)
The ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS based on UE PUSCH 3-2 reported subband CQI and subband PMI and that obtained when transmitting on a randomly selected sub-band in set S based on PUSCH 1-2 reported wideband CQI and subband PMI shall be ≥
The transport block sizes TBS for wideband CQI and subband CQI are selected according to RC.16 FDD for test 1 and according to RC.17 FDD for test 2.
Table 9.3.7.1.3-1: Sub-band test for FDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10MHz

	PDSCH resource allocation
	RB
	50PRB
	a subband, 6PRB

	Transmission mode
	
	TM6
	TM9

	Downlink power allocation
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	SNR (Note 3)
	dB
	0
	1
	5
	6
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	dB[mW/15kHz]
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98

	Propagation channel
	
	EVA5
	EVA5

	Antenna configuration
	
	4x2 ULA low
	4x2 XP high (Note 4)

	Beamforming Model
	
	-
	B.4.3

	CRS reference signals
	
	Antenna ports 0, 1, 2, 3
	Antenna ports 0, 1

	Time offset between TX antenna (Note 5)
	ns
	65
	-

	CSI reference signals
	
	-
	Antenna ports 15, 16, 17, 18

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	-
	5/ 1

	CSI-RS reference signal configuration
	
	-
	4

	alternativeCodebookEnabledFor4TX
	
	No
	Yes

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF
	0x0000 0000 0000 FFFF 0000 FFFF

	Reporting interval (Note 6)
	ms
	5
	5

	CQI delay
	ms
	8
	8

	Reporting mode
	
	PUSCH 3-2, PUSCH 3-1
	PUSCH 3-2, PUSCH 1-2

	Sub-band size
	RB
	6 (full size)
	6 (full size)

	Max number of HARQ transmissions
	
	1
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4.

Note 5:
The values of time offset are [0ns 65ns 0ns 65ns] for antenna port [0, 1, 2, 3] respectively.

Note 6:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.


Table 9.3.7.1.3-2: Minimum requirement (FDD)
	
	Test 1
	Test 2

	α
	1.05
	-

	β
	-
	1.15

	UE Category
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.7.1.

9.3.7.1.4
Test description

9.3.7.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.3.7.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.7.1.4.3.

9.3.7.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.7.1.3-1 as appropriate.

For Test1

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband and subband CQI value sent by the UE and according to the wideband and subband PMI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports, wideband PMI reports, full-size subband CQI reports, and full-size subband PMI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband CQI value and wideband PMI value. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH 3-1 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as
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4.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in every subframe (Table A.4.1-1).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set reporting mode according to Table 9.3.7.1.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband CQI value and subband PMI value. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH 3-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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8. If the ratio (
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) ( αwhich is specified in Table 9.3.7.1.5-1, pass the UE for this test and go to step 16. Otherwise, go to step 15.

For Test2

9.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband and subband CQI value sent by the UE and according to the wideband and subband PMI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports, wideband PMI reports, full-size subband CQI reports, and full-size subband PMI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

10.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value and subband PMI value in each available downlink transmission instance randomly selected full-size subband. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH 1-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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11.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in every subframe (Table A.4.1-1).

12.
The SS shall transmit an RRC Connection Reconfiguration message to set reporting mode according to Table 9.3.7.1.3-1.

13.
The UE shall transmit RRC Connection Reconfiguration Complete message.

14.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value and ull-size subband PMI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI and full-size subband PMI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #0 and subframe #5 to carry the PUSCH 3-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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  ) (  βwhich is specified in Table 9.3.7.1.5-1, pass the UE for this test and go to step 16. Otherwise, go to step15.

15.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 14) for the other SNR point as appropriate. Otherwise fail the UE.

16.
If both tests have not been done, then repeat the same procedure (steps 1 to 15) with test conditions according to the Table 9.3.7.1.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.7.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.7.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	Test 1
	

	  antennaInfo CHOICE {
	
	Test 1
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm6
	
	

	    codebookSubsetRestriction CHOICE{
	
	
	

	      n4TxAntenna-tm6
	1111111111111111
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	  antennaInfo
	Not present
	Test 2
	

	  antennaInfo-r10 CHOICE {
	
	Test 2
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	Test 2
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	Test 2
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	Test 2
	

	}
	
	
	


Table 9.3.7.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-6
	Test 1
	

	
	dB0
	Test 2
	

	}
	
	
	


Table 9.3.7.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm32-v1250, rm31
	Test 1
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


Table 9.3.7.1.4.3-4: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	Test 2
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 FFFF 0000 FFFF
	Test 2
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.7.1.4.3-5: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	Test 2
	

	}
	
	
	


Table 9.3.7.1.4.3-6: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	rm32-v1250, rm12 
	Test 2
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	Not present
	
	

	}
	
	
	


Table 9.3.7.1.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	}
	
	
	


9.3.7.1.5
Test requirement

Table 9.3.7.1.5-1: Test requirement (FDD)
	
	Test 1
	Test 2

	α
	1.04
	-

	β
	-
	1.14

	UE Category
	≥2
	≥2


To pass the test,  and  must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.3.7.2
TDD CQI Reporting under fading conditions - PUSCH 3-2 for eDL MIMO Enhancement

9.3.7.2.1
Test purpose

The purpose of the test is to verify the reporting accuracy of the sub band CQI and sub band PMI operation.

9.3.7.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE releases 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.
9.3.7.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.7.2.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.3.7.2.3-2 and by the following.
a)
the ratio of the throughput obtained when transmitting based on UE PUSCH 3-2 reported wideband CQI and subband PMI and that obtained when transmitting based on PUSCH 3-1 reported wideband CQI and wideband PMI shall be ≥

b)
The ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS based on UE PUSCH3-2 reported subband CQI and subband PMI and that obtained when transmitting on a randomly selected sub-band in set S based on PUSCH 1-2 reported wideband CQI and subband PMI shall be ≥
The transport block sizes TBS for wideband CQI and subband CQI are selected according to RC.14 TDD for test 1 and RC.15 TDD for test 2.
Table 9.3.7.2.3-1: Sub-band test for TDD

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10MHz

	PDSCH resource allocation
	RB
	50PRB
	a subband, 6PRB

	Transmission mode
	
	TM6
	TM9

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	dB
	3
	-3

	SNR (Note 3)
	dB
	0
	1
	5
	6

	
[image: image417.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	-98
	-97
	-93
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	dB[mW/15kHz]
	-98
	-98
	-98
	-98

	Propagation channel
	
	EVA5
	EVA5

	Antenna configuration
	
	4x2 ULA low
	4x2 XP high (Note 4)

	Beamforming Model
	
	-
	B.4.3

	CRS reference signals
	
	Antenna ports 0, 1, 2, 3
	Antenna ports 0, 1

	Time offset between TX antenna (Note 5)
	ns
	65
	-

	CSI reference signals
	
	-
	Antenna ports 15, 16, 17, 18

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	-
	5/ 4

	CSI-RS reference signal configuration
	
	-
	4

	alternativeCodebookEnabledFor4TX
	
	No
	Yes

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF
	0x0000 0000 0000 FFFF 0000 FFFF

	Reporting interval (Note 6)
	ms
	5
	5

	CQI delay
	ms
	8
	8

	Reporting mode
	
	PUSCH 3-2, PUSCH 3-1
	PUSCH 3-2, PUSCH 1-2

	Sub-band size
	RB
	6 (full size)
	6 (full size)

	Max number of HARQ transmissions
	
	1
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.
Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4.
Note 5:
The values of time offset are [0ns 65ns 0ns 65ns] for antenna port [0, 1, 2, 3] respectively.

Note 6:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#3 and #8.


Table 9.3.7.2.3-2: Minimum requirement (TDD)
	
	Test 1
	Test 2

	α
	1.05
	-

	β
	-
	1.15

	UE Category
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.7.2.

9.3.7.2.4
Test description

9.3.7.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.3.7.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.7.2.4.3.

9.3.7.2.4.2
Test procedure

 1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.3.7.2.3-1 as appropriate.

For Test1

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband and subband CQI value sent by the UE and according to the wideband and subband PMI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports, wideband PMI reports, full-size subband CQI reports, and full-size subband PMI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband CQI value and wideband PMI value. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH 3-1 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as
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4.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in subframe#3 and #8 (Table A.4.1-2).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set reporting mode according to Table 9.3.7.2.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC according to the wideband CQI value and subband PMI value. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH 3-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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8. If the ratio (
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) ( αwhich is specified in Table 9.3.7.2.5-1, pass the UE for this test and go to step 16. Otherwise, go to step 15.

For Test2

9.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband and subband CQI value sent by the UE and according to the wideband and subband PMI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports, wideband PMI reports, full-size subband CQI reports, and full-size subband PMI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

10.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value and subband PMI value in each available downlink transmission instance randomly selected full-size subband. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH 1-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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11.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in subframe#3 and #8 (Table A.4.1-2).

12.
The SS shall transmit an RRC Connection Reconfiguration message to set reporting mode according to Table 9.3.7.2.3-1.

13.
The UE shall transmit RRC Connection Reconfiguration Complete message.

14.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value and ull-size subband PMI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI and full-size subband PMI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission in subframe #3 and subframe #8 to carry the PUSCH 3-2 CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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15.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 14) for the other SNR point as appropriate. Otherwise fail the UE.

16.
If both tests have not been done, then repeat the same procedure (steps 1 to 15) with test conditions according to the Table 9.3.7.2.3-1 for the other Test as appropriate. Otherwise pass the UE.

9.3.7.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.7.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	Test 1
	

	  antennaInfo CHOICE {
	
	Test 1
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm6
	
	

	    codebookSubsetRestriction CHOICE{
	
	
	

	      n4TxAntenna-tm6
	1111111111111111
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	  antennaInfo
	Not present
	Test 2
	

	  antennaInfo-r10 CHOICE {
	
	Test 2
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	Test 2
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	Test 2
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	Test 2
	

	}
	
	
	


Table 9.3.7.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-6
	Test 1
	

	
	dB0
	Test 2
	

	}
	
	
	


Table 9.3.7.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm32-v1250, rm31
	Test 1
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


Table 9.3.7.2.4.3-4: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	Test 2
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 FFFF 0000 FFFF
	Test 2
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.7.2.4.3-5: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	Test 2
	

	}
	
	
	


Table 9.3.7.2.4.3-6: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	rm32-v1250, rm12
	Test 2
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	Not present
	
	

	}
	
	
	


Table 9.3.7.2.4.3-7: CSI-RS-Config, Test 2
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	 4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	 4
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	}
	
	
	


Table 9.3.7.2.4.3-7: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.3.7.2.5
Test requirement

Table 9.3.7.2.3-1: Test requirement (TDD)
	
	Test 1
	Test 2

	α
	1.04
	-

	β
	-
	1.14

	UE Category
	≥2
	≥2


To pass the test,  and  must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
9.3.8
Additional requirements for enhanced receiver Type B
9.3.8.1
PUCCH 1-1 (Cell-Specific Reference Symbols)

9.3.8.1.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 (Cell-Specific Reference Symbols) TM4 - Enhanced Receiver Type B

9.3.8.1.1.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality based on the receiver of the enhanced Type B meets a minimum performance. Performance requirements are specified in terms of the relative throughput obtained when the transport format is that indicated by the reported CQI with NeighCellsInfo-r12 configured compared to the case without NeighCellsInfo-r12 configured. Cell 1 is the serving cell, and Cell 2 and Cell 3 are the interference cells.
9.3.8.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD release 12 and forward UE of Category ≥ 2 that support enhanced performance requirement Type B.

9.3.8.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.8.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.8.1.1.3-2 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources with NeighCellsInfo-r12 configured and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources without NeighCellsInfo-r12 configured shall be ≥ ;

Table 9.3.8.1.1.3-1: Fading test for (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	4 

	Downlink power allocation
	
[image: image431.wmf]A

r


	dB
	-3

	
	
[image: image432.wmf]B

r


	dB
	-3

	
	(
	dB
	0

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	SNR
	dB
	8.34
	N/A
	N/A
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	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Interference model
	
	N/A
	As specified in clause B.6.3 
	As specified in clause B.6.3

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	 Physical channel for CQI/PMI reporting
	
	PUCCH Format 2 
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	6
	N/A
	N/A

	ri-ConfigurationIndex
	
	1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	000001

	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	NeighCellsInfo-r12 (Note 4)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.2 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
All cells are time-synchronous.

Note 4:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS36.331[5].


Table 9.3.8.1.1.3-2: Minimum requirement (FDD)

	
	Test

	 
	0.925

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.8.1.1.

9.3.8.1.1.4
Test description

9.3.8.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.8.1.1.-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.8.1.1.4.3.

9.3.8.1.1.4.2
Test procedure
1.
Set the cell 1, 2 and 3 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.8.1.1.5-1 as appropriate. 

2. 
[SS shall not setup NAICS-AssistanceInfo for the next test step.]

3. 
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The UE will send ACK/NACK and periodic CQI, PMI and RI report using PUCCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image436.wmf]NAICS_OFF

t

.

4.
SS shall setup NAICS-AssistanceInfo as per TS 36.508 [7] clause 5.2A.6.1.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The UE will send ACK/NACK and periodic CQI, PMI and RI report using PUCCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image437.wmf]NAICS_ON

t

. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

6. 
If the ratio (
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) ≥  then pass the UE for this test. Otherwise fail the UE.
7.
The SS shall release all NAICS configuration in the UE using procedure in TS 36.508 [7] clause 5.2A.6.1 with the condition NAICS_RELEASE.
9.3.8.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.8.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm4
	000001
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.1.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.3.8.1.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	       widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.8.1.1.5
Test requirement

Table 9.3.8.1.1.5-1: Test Parameters for Fading test for (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	4

	Downlink power allocation
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	Cell ID
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	dB [mW/15kHz]
	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Interference model
	
	N/A
	As specified in clause B.6.3 
	As specified in clause B.6.3

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	 Physical channel for CQI/PMI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	6
	N/A
	N/A

	ri-ConfigurationIndex
	
	1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	NeighCellsInfo-r12 (Note 4)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.2 FDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
All cells are time-synchronous.

Note 4:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS36.331[5].


Table 9.3.8.1.1.5-2: Test requirement (FDD)

	
	Test

	 
	0.915

	UE Category
	≥2


9.3.8.1.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 (Cell-Specific Reference Symbols) TM4 - Enhanced Receiver Type B

9.3.8.1.2.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality based on the receiver of the enhanced Type B meets a minimum performance. Performance requirements are specified in terms of the relative throughput obtained when the transport format is that indicated by the reported CQI with NeighCellsInfo-r12 configured compared to the case without NeighCellsInfo-r12 configured. Cell 1 is the serving cell, and Cell 2 and Cell 3 are the interference cells.
9.3.8.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD release 12 and forward UE of Category ≥ 2 that support enhanced performance requirement Type B.

9.3.8.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.8.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.8.1.2.3-2 and by the following:
a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources with NeighCellsInfo-r12 configured and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources without NeighCellsInfo-r12 configured shall be ≥ ;

Table 9.3.8.1.2.3-1: Fading test for (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	4 

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Interference model
	
	N/A
	As specified in clause B.6.3 
	As specified in clause B.6.3

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH

(Note 3)
	N/A
	N/A

	PUCCH Report Type
	
	2
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	N/A

	ri-ConfigIndex
	
	805 (Note 5)
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	N/A

	NeighCellsInfo-r12 (Note 6)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.2 TDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
All cells are time-synchronous.
Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.

Note 6:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS36.331[5].


Table 9.3.8.1.2.3-2: Minimum requirement (TDD)

	
	Test

	 
	0.925

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.8.1.2.

9.3.8.1.2.4
Test description

9.3.8.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.8.1.2.-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.8.1.2.4.3.

9.3.8.1.2.4.2
Test procedure
1.
Set the cell 1, 2 and 3 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.8.1.2.5-1 as appropriate. 

2.
[SS shall not setup NAICS-AssistanceInfo for the next test step.]

3.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image450.wmf]NAICS_OFF

t

.

4.
SS shall setup NAICS-AssistanceInfo as per TS 36.508 [7] clause 5.2A.6.1.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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t

. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

6.
If the ratio (
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) ≥  then pass the UE for this test. Otherwise fail the UE.
7.
The SS shall release all NAICS configuration in the UE using procedure in TS 36.508 [7] clause 5.2A.6.1 with the condition NAICS_RELEASE.
9.3.8.1.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.8.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm4
	000001
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.1.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.3.8.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	       widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.3.8.1.2.5
Test requirement

Table 9.3.8.1.2.5-1: Test Parameters for Fading test for (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	4 

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB [mW/15kHz]
	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Interference model
	
	N/A
	As specified in clause B.6.3 
	As specified in clause B.6.3

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH

(Note 3)
	N/A
	N/A

	PUCCH Report Type
	
	2
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	N/A

	ri-ConfigIndex
	
	805 (Note 5)
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	N/A

	NeighCellsInfo-r12 (Note 6)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.2 TDD according to Table A.4-1 for Category 2-8 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.

Note 4:
All cells are time-synchronous.
Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification.

Note 6:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS36.331[5].


Table 9.3.8.1.2.5-2: Test requirement (TDD)

	
	Test

	 
	0.915

	UE Category
	≥2


9.3.8.2
PUCCH 1-1 (CSI Reference Symbols)
9.3.8.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 (CSI Reference Symbol) TM9 - Enhanced Receiver Type B

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Test Tolerances are undefined

9.3.8.2.1.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality based on the receiver of the enhanced Type B meets a minimum performance. Performance requirements are specified in terms of the relative throughput obtained when the transport format is that indicated by the reported CQI with NeighCellsInfo-r12 configured compared to the case without NeighCellsInfo-r12 configured. Cell 1 is the serving cell, and Cell 2 and Cell 3 are the interference cells.
9.3.8.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD release 12 and forward UE of Category ≥ 2 that support enhanced performance requirement Type B.

9.3.8.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.3.8.2.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.8.2.1.3-2 and by the following 

a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources with NeighCellsInfo-r12 configured and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources without NeighCellsInfo-r12 configured shall be ≥ ;

Table 9.3.8.2.1.3-1: Fading test for FDD

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Downlink power allocation
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	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Beamforming Model
	
	As specified in Section B.4.3

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
	
	5/1
	N/A
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A
	N/A

	Zero-power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	 1 / 0001000000000000
	 1 / 0001000000000000

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4
	As specified in clause B.6.4

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	PUCCH channel for RI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	N/A

	ri-ConfigIndex
	
	1
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	NeighCellsInfo-r12 (Note 5)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.11 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.

Note 4:
All cells are time-synchronous.

Note 5:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS 36.331 [5].


Table 9.3.8.2.1.3-2: Minimum requirement (FDD)

	
	Test 1

	 
	0.925

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.8.2.1.

9.3.8.2.1.4
Test description

9.3.8.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.8.2.1.-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.8.1.1.4.3.

9.3.8.2.1.4.2
Test procedure
1.
Set the cell 1, 2 and 3 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.8.2.1.5-1 as appropriate. 

2.
SS shall not setup NAICS-AssistanceInfo for the next test step.
3.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI, PMI and RI report using PUCCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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4.
SS shall setup NAICS-AssistanceInfo as per TS 36.508 [7] clause 5.2A.6.1.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1). The UE will send ACK/NACK and periodic CQI, PMI and RI report using PUCCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
[image: image465.wmf]NAICS_ON

t

. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

6.
If the ratio (
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) ≥  then pass the UE for this test. Otherwise fail the UE.
7.
The SS shall release all NAICS configuration in the UE using procedure in TS 36.508 [7] clause 5.2A.6.1 with the condition NAICS_RELEASE.

9.3.8.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.8.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	   antennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	    transmissionMode-r10
	tm9-v1020
	
	

	    }
	
	
	

	    codebookSubsetRestriction-r10
	0000000000000000000000000000000000000000000000001111111111111111
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.2.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.8.2.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	       widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.2.1.4.3-4: CSI-RS-Config-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	0 dB
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	     }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.8.2.1.5
Test requirement

Table 9.3.8.2.1.5-1: Test Parameters for Fading test for (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	
	
[image: image473.wmf]B

r


	dB
	0

	
	Pc
	dB
	0

	
	(
	dB
	0

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	SNR
	dB
	8.34 + TT
	N/A
	N/A
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	N/A
	3.28 + TT
	0.74 + TT
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	dB [mW/15kHz]
	-89.66
	-94.72 + TT
	-97.26 + TT
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	dB [mW/15kHz]
	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Beamforming Model
	
	As specified in Section B.4.3

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
	
	5/1
	N/A
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A
	N/A

	Zero-power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	 1 / 0001000000000000
	 1 / 0001000000000000

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4
	As specified in clause B.6.4

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	 Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	PUCCH channel for RI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	2
	N/A
	N/A

	ri-ConfigIndex
	
	1
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	NeighCellsInfo-r12 (Note 5)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.11 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#0 and #5.

Note 4:
All cells are time-synchronous.

Note 5:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS 36.331 [5].


Table 9.3.8.2.1.5-2: Test requirement (FDD)

	
	Test

	 
	0.925 + TT

	UE Category
	≥2


9.3.8.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 (CSI Reference Symbol) TM9 - Enhanced Receiver Type B

Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Test Tolerances are undefined

9.3.8.2.2.1
Test purpose

The purpose of the test is to verify that the reporting of the channel quality based on the receiver of the enhanced Type B meets a minimum performance. Performance requirements are specified in terms of the relative throughput obtained when the transport format is that indicated by the reported CQI with NeighCellsInfo-r12 configured compared to the case without NeighCellsInfo-r12 configured. Cell 1 is the serving cell, and Cell 2 and Cell 3 are the interference cells.
9.3.8.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD release 12 and forward UE of Category ≥ 2 that support enhanced performance requirement Type B.

9.3.8.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.3.8.2.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.3.8.2.2.3-2 and by the following:
a)
the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources with NeighCellsInfo-r12 configured and that obtained when transmitting the transport format indicated by each reported wideband CQI index subject to interference sources without NeighCellsInfo-r12 configured shall be ≥ ;

Table 9.3.8.2.2.3-1: Fading test for (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	Pc
	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	SNR
	dB
	8.34
	N/A
	N/A
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	N/A
	3.28
	0.74
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	dB [mW/15kHz]
	-89.66
	-94.72
	-97.26
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	dB [mW/15kHz]
	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Beamforming Model
	
	As specified in Section B.4.3

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
	
	5/3
	N/A
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A
	N/A

	Zero-power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	3 / 0001000000000000
	3 / 0001000000000000

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4 
	As specified in clause B.6.4

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	N/A

	ri-ConfigIndex
	
	805 (Note 5)
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	N/A

	NeighCellsInfo-r12 (Note 6)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.11 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.

Note 4:
All cells are time-synchronous.

Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.

Note 6:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS 36.331 [5].


Table 9.3.8.2.2.3-2: Minimum requirement (TDD)

	
	Test 1

	 
	0.925

	UE Category
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.3.8.2.2.

9.3.8.2.2.4
Test description

9.3.8.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS and faders to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.8.2.2.-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.3.8.2.2.4.3.

9.3.8.2.2.4.2
Test procedure
1.
Set the cell 1, 2 and 3 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.3.8.2.2.5-1 as appropriate. 

2.
SS shall not setup NAICS-AssistanceInfo for the next test step.
3.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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.

4.
SS shall setup NAICS-AssistanceInfo as per TS 36.508 [7] clause 5.2A.6.1.

5.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the wideband CQI value reported from UE. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2). The UE will send ACK/NACK and periodic CQI report using PUSCH. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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t

. The responses are then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX responses.

6.
If the ratio (
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) ≥  then pass the UE for this test. Otherwise fail the UE.
7.
The SS shall release all NAICS configuration in the UE using procedure in TS 36.508 [7] clause 5.2A.6.1 with the condition NAICS_RELEASE.
9.3.8.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.3.8.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	   antennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	    transmissionMode-r10
	tm9-v1020
	
	

	    }
	
	
	

	    codebookSubsetRestriction-r10
	0000000000000000000000000000000000000000000000001111111111111111
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.2.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.3.8.2.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	       widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	805
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.3.8.2.1.4.3-4: CSI-RS-Config-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	2
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	0 dB
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	     }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.3.8.2.2.5
Test requirement

Table 9.3.8.2.2.5-1: Test Parameters for Fading test for (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Downlink power allocation
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	dB
	0

	
	Pc
	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell ID
	
	0
	1
	6

	SNR
	dB
	8.34 + TT
	N/A
	N/A
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	N/A
	3.28 + TT
	0.74 + TT
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	dB [mW/15kHz]
	-89.66
	-94.72 + TT
	-97.26 + TT
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	dB [mW/15kHz]
	-98

	Propagation channel
	
	EPA5
	EPA5
	EPA5

	Correlation and antenna configuration
	
	Low 2 x 2
	Low 2 x 2
	Low 2 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	Beamforming Model
	
	As specified in Section B.4.3

	CSI reference signals
	
	Antenna ports 15,16
	N/A
	N/A

	CSI-RS periodicity and subframe offset
	
	5/3
	N/A
	N/A

	CSI-RS reference signal configuration
	
	2
	N/A
	N/A

	Zero-power CSI-RS configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	Subframes / bitmap
	N/A
	3 / 0001000000000000
	3 / 0001000000000000

	CodeBookSubsetRestriction bitmap
	
	000001
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.6.4 
	As specified in clause B.6.4

	Reporting periodicity
	ms
	Npd = 5
	N/A
	N/A

	 Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)
	N/A
	N/A

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	3
	N/A
	N/A

	ri-ConfigIndex
	
	805 (Note 5)
	N/A
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	N/A

	NeighCellsInfo-r12 (Note 6)
	p-aList-r12
	
	N/A
	{dB-6, dB-3, dB0}
	{dB-6, dB-3, dB0}

	
	transmissionModeList-r12
	
	N/A
	{2,3,4,8,9}
	{2,3,4,8,9}

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.11 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#2 and #7.

Note 4:
All cells are time-synchronous.

Note 5:
RI reporting interval is set to the maximum allowable length of 160ms to minimise collisions between RI, CQI/PMI and HARQ-ACK reports. In the case when all three reports collide, it is expected that CQI/PMI reports will be dropped, while RI and HARQ-ACK will be multiplexed. At eNB, CQI report collection shall be skipped every 160ms during performance verification and the reported CQI in subframe SF#7 of the previous frame is applied in downlink subframes until a new CQI (after CQI/PMI dropping) is available.

Note 6:
NeighCellsInfo-r12 is described in subclause 6.3.2 of TS 36.331 [5].


Table 9.3.8.2.2-2: Minimum requirement (TDD)

	
	Test 1

	 
	0.925 + TT

	UE Category
	≥2


9.4
Reporting of Precoding Matrix Indicator (PMI)

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) configured.
The requirements for transmission mode 6 and transmission mode 9 with 4 TX are specified in terms of the ratio 
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In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 is 60% of the maximum throughput obtained at 
[image: image497.wmf]rnd

SNR

using random precoding, and 
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 the throughput measured at 
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with precoders configured according to the UE reports.
For the PUCCH 2-1 single PMI requirement, 
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 using random precoding on a randomly selected full-size subband in set S subbands, and 
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the throughput measured at 
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with both the precoder and the preferred full-size subband applied according to the UE reports;

For PUSCH 2-2 multiple PMI requirements, 
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is 60% of the maximum throughput obtained at 
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 using random precoding on a randomly selected full-size subband in set S subbands, and 
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the throughput measured at 
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with both the subband precoder and a randomly selected full-size subband (within the preferred subbands) applied according to the UE reports.
The requirements for transmission mode 9 with 8 TX and transmission mode 9 with 4TX enhanced codebook are specified in terms of the ratio
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In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 using the precoders configured according to the UE reports, and 
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 with random precoding.
9.4.1
Single PMI

9.4.1.1
PMI Reporting – PUSCH 3-1 (Single PMI) (Cell-Specific Reference Symbols)
9.4.1.1.1
FDD PMI Reporting – PUSCH 3-1 (Single PMI)

9.4.1.1.1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

9.4.1.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.1.1.1.3-2.

Table 9.4.1.1.1.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Propagation channel
	
	EVA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	1

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.10 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).


Table 9.4.1.1.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	1.1

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.1.1.
9.4.1.1.1.4
Test description

9.4.1.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.1.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.1.1.1.4.3.

9.4.1.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.1.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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 according to annex G.5.2

3.
Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4 every subframe. Measure 
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If the ratio (throughput / 
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 ) ( which is specified in table 9.4.1.1.1.5-1, then the test is pass. Otherwise, the test is fail.

9.4.1.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  } 
	
	
	

	}
	
	
	


Table 9.4.1.1.1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.4.1.1.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	}
	
	
	


9.4.1.1.1.5
Test requirement

Table 9.4.1.1.1.5-1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.09


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in table 9.4.1.1.1.5.

9.4.1.1.2
TDD PMI Reporting – PUSCH 3-1 (Single PMI)

9.4.1.1.2.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.1.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 8 and forward.

9.4.1.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in 9.4.1.1.2.3-2.

Table 9.4.1.1.2.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	1

	Minimum PMIdelay

(Node-2)
	ms
	10 or 11

	Measurement channel
	
	R.10 TDD

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each available downlink transmission instance

Note 2:
If the UE reports in an available uplink reporting  instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 9.4.1.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	
	1.1

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.1.2.
9.4.1.1.2.4
Test description

9.4.1.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.1.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2.Message contents are defined in clause 9.4.1.1.2.4.3.

9.4.1.1.2.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.1.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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3.
Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure 
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9.4.1.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.1.2.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	     n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.4.1.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


9.4.1.1.2.5
Test requirement

Table 9.4.1.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1

	
	1.09


9.4.1.2
PMI Reporting – PUCCH 2-1 (Single PMI) (Cell-Specific Reference Symbols)
9.4.1.2.1
FDD PMI Reporting – PUCCH 2-1 (Single PMI)

9.4.1.2.1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 9 and forward. Applicability requires support for FGI bit 2.
9.4.1.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.2.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.1.2.1.3-2.

Table 9.4.1.2.1.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6  

	Propagation channel 
	
	EVA5

	Correlation and antenna configuration
	
	Low 4 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	PMI delay
	ms
	8 or 9

	Reporting mode
	
	PUCCH 2-1 (Note 6)

	Reporting periodicity
	ms
	NP = 2

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for wideband CQI/PMI
	
	2

	PUCCH Report Type for subband CQI
	
	1

	Measurement channel
	
	R.14-1 FDD

	OCNG Pattern
	
	OP.1/2 FDD

	Precoding granularity
	PRB
	6 (full size)

	Number of bandwidth parts (J)
	
	3

	K
	
	1

	cqi-pmi-ConfigIndex
	
	1

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated every two TTI (2 ms granularity)
Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
To avoid collisions between HARQ-ACK and wideband CQI/PMI or subband CQI, it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1, #3, #7 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#5, #7, #1 and #3.
Note 4:
Reports for the short subband (having 2RBs in the last bandwidth part) are to be disregarded and instead data is to be transmitted on the most recently used subband for bandwidth part with j=1.

Note 5:
In the case where wideband PMI is reported, data is to be transmitted on the most recently used subband.
Note 6:
The bit field for PMI confirmation in DCI format 1B shall be mapped to “0” and TPMI information shall indicate the codebook index used in Table 6.3.4.2.3-2 of TS 36.211 [4] according to the latest PMI report on PUCCH.


Table 9.4.1.2.1.3-2: Minimum requirement (FDD)

	
	Test 1

	 
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.2.1.

9.4.1.2.1.4
Test description

9.4.1.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.1.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.1.2.1.4.3.

9.4.1.2.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.1.2.1.3-1 as appropriate.

2.
The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-1 FDD) on a randomly selected full-size subband with a randomly selected precoding matrix from the codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]), regardless of the SB and PMI reports from the UE. Note that each full-size subband and each precoding matrix shall be selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. The SS shall transmit PDCCH DCI format 0 in downlink SF#1, #3, #7 and #9 to schedule UL RMC in uplink subframes #5, #7, #1 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CSI reports using PUSCH.
Establish 
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3.
Set SNR to 
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. The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-1 FDD) on the full-size subband and with the latest precoding matrix reported by the UE. When the UE reports a non-full-size subband, the SS schedules the recent reported subband for bandwidth part with j=1 with the latest reported precoding matrix. Note that the SS shall send PDSCH in the same full-size subband and with the latest reported precoding matrix until next UE subband report is available. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 in downlink SF#1, #3, #7 and #9 to schedule UL RMC in uplink subframes #5, #7, #1 and #3 (Table A.4.1-1). The UE will send ACK/NACK and periodic CSI reports using PUSCH. Measure 
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If the ratio (throughput / 
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 ) ( which is specified in table 9.4.1.2.2.5-1, then the test is pass. Otherwise, the test is fail.

9.4.1.2.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.2.1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n4TxAntenna-tm6
	1111111111111111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.2.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	1
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        subbandCQI
	1
	
	

	      }
	
	
	

	      ri-ConfigIndex
	483
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.4.1.2.1.5
Test requirement

Table 9.4.1.2.1.5-1: Test requirement (FDD)

	
	Test 1

	
	1.19

	UE Category
	≥1


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in table 9.4.1.2.1.5.
9.4.1.2.2
TDD PMI Reporting – PUCCH 2-1 (Single PMI)

9.4.1.2.2.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 9 and forward. Applicability requires support for FGI bit 2.
9.4.1.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.2.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in 9.4.1.2.2.3-2.

Table 9.4.1.2.2.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6 

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel 
	
	EVA5

	Correlation and antenna configuration
	
	Low 4 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	PMI delay
	ms
	10

	Reporting mode
	
	PUCCH 2-1 (Note 6)

	Reporting periodicity
	ms
	NP = 5

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for wideband CQI/PMI
	
	2

	PUCCH Report Type for subband CQI
	
	1

	Measurement channel
	
	R.14-1 TDD

	OCNG Pattern
	
	OP.1/2 TDD

	Precoding granularity
	PRB
	6 (full size)

	Number of bandwidth parts (J)
	
	3

	K
	
	1

	cqi-pmi-ConfigIndex
	
	4

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each available downlink transmission instance
Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
To avoid collisions between HARQ-ACK and wideband CQI/PMI or subband CQI it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.
Note 4:
Reports for the short subband (having 2RBs in the last bandwidth part) are to be disregarded and instead data is to be transmitted on the most recently used subband for bandwidth part with j=1.

Note 5:
In the case where wideband PMI is reported, data is to be transmitted on the most recently used subband.
Note 6:
The bit field for PMI confirmation in DCI format 1B shall be mapped to “0” and TPMI information shall indicate the codebook index used in Table 6.3.4.2.3-2 of TS 36.211 [4] according to the latest PMI report on PUCCH.


Table 9.4.1.2.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.2.2.

9.4.1.2.2.4
Test description

9.4.1.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.1.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2.Message contents are defined in clause 9.4.1.2.2.4.3.

9.4.1.2.2.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.1.2.2.3-1 as appropriate.

2.
The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-1 TDD) on a randomly selected full-size subband with a randomly selected precoding matrix from the codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]), regardless of the SB and PMI reports from the UE. Note that each full-size subband and each precoding matrix shall be selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 in downlink SF#4 and #9 to schedule UL RMC in uplink subframes #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CSI reports using PUSCH. 
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. The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-1 TDD) on the full-size subband and with the latest precoding matrix reported by the UE. When the UE reports a non-full-size subband, the SS schedules the recent reported subband for bandwidth part with j=1 with the latest reported precoding matrix. Note that the SS shall send PDSCH in the same full-size subband and with the latest reported precoding matrix until next UE subband report is available. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 in downlink SF#4 and #9 to schedule UL RMC in uplink subframes #8 and #3 (Table A.4.1-2). The UE will send ACK/NACK and periodic CSI reports using PUSCH.
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 ) ( which is specified in table 9.4.1.2.2.5-1, then the test is pass. Otherwise, the test is fail.

9.4.1.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.2.2.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n4TxAntenna-tm6
	1111111111111111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.2.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	4
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        subbandCQI
	1
	
	

	      }
	
	
	

	      ri-ConfigIndex
	484
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.4.1.2.2.5
Test requirement

Table 9.4.1.2.2.5-1: Test requirement (TDD)

	Parameter
	Test 1

	
	1.19

	UE Category
	≥1


9.4.1.3
PMI Reporting – PUSCH 3-1 (Single PMI) (CSI Reference Symbols)

9.4.1.3.1


9.4.1.3.1_D
FDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL MIMO

9.4.1.3.1_D.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.3.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 10 and forward that support eDL-MIMO. Applicability requires support for FGI bit 103.
9.4.1.3.1_D.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.3.1_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.3.1_D.3-2.

Table 9.4.1.3.1_D.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	Low

ULA 4 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset          TCSI-RS / ∆CSI-RS 
	
	5/ 1

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.44 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
PDSCH _RA= 0 dB, PDSCH_RB=  0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.


Table 9.4.1.3.1_D.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.3.1.

9.4.1.3.1_D.4
Test description

9.4.1.3.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.1.3.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.1.3.1_D.4.3.

9.4.1.3.1_D.4.2
Test procedure

1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.1.3.1_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4 in subframe #0, #5. Measure 
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If the ratio (throughput / 
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 ) ( which is specified in table 9.4.1.3.1_D.5-1, then the test is pass. Otherwise, the test is fail.

9.4.1.3.1_D.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.3.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo
	Not present
	
	

	antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.4.1.3.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.1.3.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 FFFF
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.3.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic –r10
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.1.3.1_D.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	6
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.4.1.3.1_D.5
Test requirement

Table 9.4.1.3.1_D.5-1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.19


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in table 9.4.1.1.1_D.5.

9.4.1.3.2_D
TDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL-MIMO

9.4.1.3.2_D.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.1.3.2_D.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 10 and forward that support eDL-MIMO. Applicability requires support for FGI bit 104.

9.4.1.3.2_D.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.3.2_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.3.2_D.3-2.

Table 9.4.1.3.2_D.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
	PRB
	50

	Antenna configuration
	
	8 x 2

	Correlation modelling
	
	High, Cross polarized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,22

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	CSI-RS reference signal configuration
	
	0

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

	 Downlink power allocation                                                                                                     
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	5

	PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.45-1 TDD for UE Category 1, R.45 TDD for UE Category 2-8

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).
Note 3:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 4:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4


Table 9.4.1.3.2_D.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	
	3

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.3.2.

9.4.1.3.2_D.4
Test description

9.4.1.3.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure 47.
2.
The parameter settings for the cell are set up according to Table 9.4.1.3.2_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.1.3.2_D.4.3.

9.4.1.3.2_D.4.2
Test procedure

1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.1.3.2_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 7.2.4-1 in TS 36.213 [10]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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3.
Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure 
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 If the ratio (throughput / 
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 ) ( which is specified in table 9.4.1.3.2_D.5-1, then the test is pass. Otherwise, the test is fail.
9.4.1.3.2_D.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.3.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  } 
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.4.1.3.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.1.3.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 001F FFE0 0000 0000 FFFF
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.3.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic –r10
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.1.3.2_D.4.3-5: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.4.1.3.2_D.4.3-6: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.4.1.3.2_D.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an8
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	0
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	4
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.4.1.3.2_D.5
Test requirement

Table 9.4.1.3.2_D.5-1: Test requirement (TDD)

	Parameter
	Test 1

	 
	3.49


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in table 9.4.1.3.2_D.5.

9.4.1.4
PMI Reporting – PUCCH 1-1 (Single PMI) (CSI Reference Symbol)
9.4.1.4.1
FDD PMI Reporting with 4Tx enhanced codebook – PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement

9.4.1.4.1.1
Test purpose

To verify reporting accuracy of the Precoding Matrix Indicator (PMI) reporting with 4Tx enhanced codebook (Single PMI) for eDL MIMO Enhancement.
9.4.1.4.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE releases 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.
9.4.1.4.1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.4.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.4.1.3-2.
Table 9.4.1.4.1.3-1: PMI test for single-layer (FDD)
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	High XP 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF 0000 00FF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUCCH 1-1 submode1

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	10

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/second PMI
	
	2b 

	Physical channel for RI reporting
	
	PUSCH 

	PUCCH Report Type for RI/ first PMI
	
	5

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigIndex
	
	1 

	Measurement channel
	
	R.60 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.

Note 5:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4


Table 9.4.1.4.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	
	1.8

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.4.1.

9.4.1.4.1.4
Test description

9.4.1.4.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.

2. The parameter settings for the cell are set up according to Table 9.4.1.4.1.3-1.
3. Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.
4. Propagation conditions are set according to Annex B clause B.0

5. Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in 9.4.1.4.1.4.3.
9.4.1.4.1.4.2
Test procedure

1.Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.1.4.1.3-1 as appropriate.

2. The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 7.2.4-0A in TS 36.213 [10]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC. The SS shall transmit PDCCH DCI format 0 in downlink SF#3 and #8 to schedule to schedule UL RMC in subframe #2 and #7 (Table A.4.1-1). Establish 
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9.4.1.4.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.4.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 FFFF 0000 00FF
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-4: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-5: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-6: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-pmi-ConfigIndex
	4
	 (see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	submode1
	
	

	     }
	
	
	

	    ri-ConfigIndex
	1
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.4.1.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	6
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	    }
	
	
	

	    }
	
	
	

	}
	
	
	


9.4.1.4.1.5
Test requirement

Table 9.4.1.4.1.5 -1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.79

	UE Category
	≥1


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in Table 9.4.1.4.1.5-1.

9.4.1.4.2
TDD PMI Reporting with 4Tx enhanced codebook – PUCCH 1-1 (Single PMI) for eDL MIMO Enhancement

9.4.1.4.2.1
Test purpose

To verify reporting accuracy of the Precoding Matrix Indicator (PMI) reporting with 4Tx enhanced codebook (Single PMI) for eDL MIMO Enhancement.
9.4.1.4.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.
9.4.1.4.2.3
Minimum conformance requirements

For the parameters specified in Table 9.4.1.4.2.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.1.4.2.3-2.
Table 9.4.1.4.2.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity
	PRB
	50

	Correlation and antenna configuration
	
	High XP 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF 0000 00FF

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUCCH 1-1 submode1

	Reporting interval
	ms
	5

	PMI delay (Note 2)
	ms
	15

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/second PMI
	
	2b

	Physical channel for RI reporting
	
	PUSCH

	PUCCH Report Type for RI/ first PMI
	
	5

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigIndex
	
	1 

	Measurement channel
	
	R.60 TDD

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH.
Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.
Note 5:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4.


Table 9.4.1.4.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.8

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.1.4.2.

9.4.1.4.2.4
Test description

9.4.1.4.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.

2.
The parameter settings for the cell are set up according to Table 9.4.1.4.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.1.4.2.4.3.
9.4.1.4.2.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.1.4.2.3-1 as appropriate.
2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 7.2.4-0A in TS 36.213 [10]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.  The SS shall transmit PDCCH DCI format 0 in downlink SF#4 and #9 to schedule to schedule UL RMC in subframe #3 and #8 (Table A.4.1-2).  Establish 
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9.4.1.4.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.1.4.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	 0x0000 0000 0000 FFFF 0000 00FF
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-4: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-5: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-6: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-pmi-ConfigIndex
	4
	 (see Table 7.2.2-1C in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	submode1
	
	

	     }
	
	
	

	    ri-ConfigIndex
	1
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	6
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	4
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	    }
	
	
	

	    }
	
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-8: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.4.1.4.2.4.3-9: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    Release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


9.4.1.4.2.5
Test requirement

Table 9.4.1.4.2.5 -1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.79

	UE Category
	≥1


The ratio of throughput using precoding matrix of PMI reports from the UE to using random precoding matrix shall equal or exceed the value specified in Table 9.4.1.4.2_G.5-1.

9.4.2
Multiple PMI

9.4.2.1
PMI Reporting – PUSCH 1-2 (Multiple PMI) (Cell-Specific Reference Symbols)
9.4.2.1.1
FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)

9.4.2.1.1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.1.1.2
Test applicability

This test applies to E-UTRA FDD UE release 8 of UE category 2-5.

9.4.2.1.1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.1.1.3-2.

Table 9.4.2.1.1.3-1 PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Transmission mode
	
	6

	Propagation channel
	
	EPA5

	Precoding granularity (only for reporting and following PMI)
	PRB
	8

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	PMI delay
	ms
	8

	Measurement channel
	
	R.30 FDD

	OCNG Pattern
	
	OP.1 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 9.4.2.1.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	2-5


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.1.1.

9.4.2.1.1.4
Test description

9.4.2.1.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 20MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.2.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.1.1.4.3.

9.4.2.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.2.1.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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3.
Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4 every subframe. Measure the average throughput.
 Measure 
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9.4.2.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  } 
	
	
	

	}
	
	
	


Table 9.4.2.1.1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


9.4.2.1.1.5
Test requirement

Table 9.4.2.1.1.5-1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.19

	UE Category
	2-5


9.4.2.1.1_1
FDD PMI Reporting – PUSCH 1-2 (Multiple PMI) (Release 9 and forward)

9.4.2.1.1_1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.1.1_1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 9 and forward.

9.4.2.1.1_1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.1.1_1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.1.1_1.3-2.

Table 9.4.2.1.1_1.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Propagation channel
	
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	PMI delay
	ms
	8

	Measurement channel
	
	R.11-3 FDD for UE Category 1, R.11 FDD for UE Category 2-8

	OCNG Pattern
	
	OP.1/2 FDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 shall be used.


Table 9.4.2.1.1_1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.1.1.

9.4.2.1.1_1.4
Test description

9.4.2.1.1_1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.2.1.1_1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.1.1_1.4.3.

9.4.2.1.1_1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.2.1.1_1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.11-3 FDD for UE Category 1 with allocation centred within the transmission bandwidth configuration or R.11 FDD for UE Category2-8) with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
[image: image609.wmf]rnd

t

and 
[image: image610.wmf]rnd

SNR

 according to annex G.5.2

3.
Set SNR to 
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. The SS shall transmit PDSCH via PDCCH DCI format 1B for C-RNTI to transmit the DL RMC (R.11-3 FDD for UE Category 1 with allocation centred within the transmission bandwidth configuration or R.11 FDD for UE Category 2-8) with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4 every subframe. Measure the average throughput.
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9.4.2.1.1_1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.1.1_1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.1_1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.1_1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm12
	
	


	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	}
	
	
	


9.4.2.1.1_1.5
Test requirement

Table 9.4.2.1.1_1.5-1: Test requirement (FDD)

	Parameter
	Test 1

	 
	1.19

	UE Category
	≥1


9.4.2.1.2
TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)

9.4.2.1.2.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.1.2.2
Test applicability

This test applies to E-UTRA TDD UE release 8 of UE category 2-5.

9.4.2.1.2.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.1.2.3-2.

Table 9.4.2.1.2.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	20

	Transmission mode
	
	6

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity (only for reporting and following PMI)
	PRB
	8

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	Minimum PMI delay
	ms
	10 or 11

	Measurement channel
	
	R.30 TDD

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)


Table 9.4.2.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	2-5


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.1.2.

9.4.2.1.2.4
Test description

9.4.2.1.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 20MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.2.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.1.2.4.3.

9.4.2.1.2.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.1.2.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.  SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Establish 
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Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure 
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9.4.2.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.2.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	     n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.4.2.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	}
	
	
	


9.4.2.1.2.5
Test requirement

Table 9.4.2.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1

	 
	1.19

	UE Category
	2-5


9.4.2.1.2_1
TDD PMI Reporting – PUSCH 1-2 (Multiple PMI) (Release 9 and forward)

9.4.2.1.2_1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.1.2_1.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 9 and forward.

9.4.2.1.2_1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.1.2_1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.1.2_1.3-2.

Table 9.4.2.1.2_1.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EPA5

	Precoding granularity (only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low 2 x 2

	Downlink power allocation
	
[image: image622.wmf]A

r


	dB
	-3

	
	
[image: image623.wmf]B

r


	dB
	-3

	
	(
	dB
	0

	
[image: image624.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	1

	PMI delay
	ms
	10 or 11

	Measurement channel
	
	R.11-3 TDD for UE Category 1 R.11 TDD for UE Category 2-8

	OCNG Pattern
	
	OP.1/2 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 shall be used.


Table 9.4.2.1.2_1.3-2: Minimum requirement (TDD)

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.1.2.

9.4.2.1.2_1.4
Test description

9.4.2.1.2_1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.
2.
The parameter settings for the cell are set up according to Table 9.4.2.1.2_1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.1.2_1.4.3.

9.4.2.1.2_1.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.1.2_1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.11-3 TDD for UE Category 1 with allocation centred within the transmission bandwidth configuration or R.11 TDD for UE Category2-8) with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.  SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Establish 
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3.
Set SNR to 
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. The SS shall transmit PDSCH via PDCCH DCI format 1B for C-RNTI to transmit the DL RMC (R.11-3 TDD for UE Category 1 with allocation centred within the transmission bandwidth configuration or R.11 TDD for UE Category 2-8) with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure 
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9.4.2.1.2_1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.1.2_1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.2_1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n2TxAntenna-tm6
	1111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.1.2_1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic
	Not present
	
	

	}
	
	
	


9.4.2.1.2_1.5
Test requirement

Table 9.4.2.1.2_1.5-1: Test requirement (TDD)

	Parameter
	Test 1

	 
	1.19

	UE Category
	≥1


9.4.2.2
PMI Reporting – PUSCH 2-2 (Multiple PMI) (Cell-Specific Reference Symbols)
9.4.2.2.1
FDD PMI Reporting – PUSCH 2-2 (Multiple PMI)

9.4.2.2.1.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 9 and forward. Applicability requires support of FGI bit 1.
9.4.2.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.2.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.2.1.3-2.

Table 9.4.2.2.1.3-1: PMI test for single-layer (FDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6 

	Propagation channel
	
	EVA5

	Correlation and antenna configuration
	
	Low 4 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	PMI delay
	ms
	8

	Reporting mode
	
	PUSCH 2-2

	Reporting interval
	ms
	1

	Measurement channel
	
	R.14-2 FDD

	OCNG Pattern
	
	OP.1/2 FDD

	Subband size (k)
	RBs
	3 (full size)

	Number of preferred subbands (M)
	
	5

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)
Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2 shall be used


Table 9.4.2.2.1.3-2: Minimum requirement (FDD)

	
	Test 1

	
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.2.1.

9.4.2.2.1.4
Test description

9.4.2.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.2.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.2.1.4.3.

9.4.2.2.1.4.2
Test procedure
1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.2.2.1.3-1 as appropriate.

2.
The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-2 FDD) on a randomly selected full-size subband with a randomly selected precoding matrix from the codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]), regardless of the SB and PMI reports from the UE. Note that each full-size subband and each precoding matrix shall be selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. The UE will send aperiodic CSI report on PUSCH.
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3.
Set SNR to [image: image635.wmf]rnd
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. The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-2 FDD) on one full-size subband selected among the M preferred subbands and the corresponding subband precoding matrix reported by the UE. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same M preferred subbands are reported subsequently, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. The UE will send aperiodic CSI report on PUSCH.
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9.4.2.2.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.2.1.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n4TxAntenna-tm6
	1111111111111111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.2.1.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition


	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm22
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


9.4.2.2.1.5
Test requirement

Table 9.4.2.2.1.5-1: Test requirement (FDD)

	
	Test 1

	
	1.19

	UE Category
	≥1


9.4.2.2.2
TDD PMI Reporting – PUSCH 2-2 (Multiple PMI)

9.4.2.2.2.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.2.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 9 and forward. Applicability requires support of FGI bit 1.
9.4.2.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.2.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.4.2.2.2.3-2.

Table 9.4.2.2.2.3-1: PMI test for single-layer (TDD)

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	6

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel 
	
	EVA5

	Correlation and antenna configuration
	
	Low 4 x 2

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	PMI delay
	ms
	10

	Reporting mode
	
	PUSCH 2-2

	Reporting interval
	ms
	1

	Measurement channel
	
	R.14-2 TDD

	OCNG Pattern
	
	OP.1/2 TDD

	Subband size (k)
	RBs
	3 (full size)

	Number of preferred subbands (M)
	
	5

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each available downlink transmission instance
Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4)
Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 shall be used


Table 9.4.2.2.2.3-2: Minimum requirement (TDD)

	
	Test 1

	
	1.15

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.2.2.

9.4.2.2.2.4
Test description

9.4.2.2.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.2.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.2.2.4.3.

9.4.2.2.2.4.2
Test procedure
1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.2.2.3-1 as appropriate.

2.
The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-2 TDD) on a randomly selected full-size subband with a randomly selected precoding matrix from the codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]), regardless of the SB and PMI reports from the UE. Note that each full-size subband and each precoding matrix shall be selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. The UE will send aperiodic CSI report on PUSCH.
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. The SS shall transmit every subframe PDSCH via PDCCH DCI format 1B for C_RNTI to transmit the DL RMC (R.14-2 TDD) on one full-size subband selected among the M preferred subbands and the corresponding subband precoding matrix reported by the UE. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same M preferred subbands are reported subsequently, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC.
The SS shall transmit PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. The UE will send aperiodic CSI report on PUSCH.
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9.4.2.2.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	  } 
	
	
	

	}
	
	
	


Table 9.4.2.2.2.4.3-2: AntennaInfoDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated ::= SEQUENCE {
	
	
	

	  transmissionMode 
	tm6
	
	

	  codebookSubsetRestriction CHOICE{
	
	
	

	    n4TxAntenna-tm6
	1111111111111111
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.2.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm22
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic 
	Not present
	
	

	}
	
	
	


9.4.2.2.2.5
Test requirement

Table 9.4.2.2.2.5-1: Test requirement (TDD)

	
	Test 1

	
	1.14

	UE Category
	≥1


9.4.2.3
PMI Reporting – PUSCH 1-2 (Multiple PMI) (CSI Reference Symbols)

9.4.2.3.1


9.4.2.3.1_D
FDD PMI Reporting - PUSCH 1-2 (Multiple PMI) for eDL-MIMO

9.4.2.3.1_D.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.3.1_D.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 10 and forward that support eDL-MIMO. Applicability requires support for FGI bit 103.
9.4.2.3.1_D.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.3.1_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.1_D.3-2.

Table 9.4.2.3.1_D.3-1: PMI test for single-layer (FDD) for eDL-MIMO

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity (only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	Low

ULA 4 x 2

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 1

	CSI-RS reference signal configuration
	
	8

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000 FFFF

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Measurement channel
	
	R.45-1 FDD for UE Category 1, R.45 FDD for UE Category 2-8

	OCNG Pattern
	
	OP.7 FDD for UE Category 1

OP.1 FDD for UE Category 2-8

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
Void
Note 4:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.


Table 9.4.2.3.1_D.3-2: Minimum requirement (FDD) for eDL-MIMO

	Parameter
	Test 1

	 
	1.3

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.3.1.

9.4.2.3.1_D.4
Test description

9.4.2.3.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2.
The parameter settings for the cell are set up according to Table 9.4.2.3.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.3.1_D.4.3.

9.4.2.3.1_D.4.2
Test procedure

1.
Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.2.3.1_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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[image: image651.wmf]rnd

SNR

. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4 in subframe #0, #5. Measure the average throughput.
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 If the ratio (throughput / 
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 ) ( which is specified in table 9.4.2.3.1_D.5-1, then the test is pass. Otherwise, the test is fail.
9.4.2.3.1_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.3.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.4.2.3.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.2.3.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 0000 FFFF
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.3.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.2.3.1_D.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	8
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.4.2.3.1_D.5
Test requirement

Table 9.4.2.3.1_D.5-1: Test requirement (FDD) for eDL-MIMO

	Parameter
	Test 1

	 
	1.29

	UE Category
	≥1


9.4.2.3.2_D
TDD PMI Reporting - PUSCH 1-2 (Multiple PMI) for eDL-MIMO

9.4.2.3.2_D.1
Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized based on the precoders configured according to the UE reports.

9.4.2.3.2_D.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 10 and forward that support eDL-MIMO. Applicability requires support for FGI bit 104.

9.4.2.3.2_D.3
Minimum conformance requirements

For the parameters specified in Table 9.4.2.3.2_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.2_D.3-2.

Table 9.4.2.3.2_D.3-1: PMI test for single-layer (TDD) for eDL-MIMO

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity (only for reporting and following PMI)
	PRB
	6

	Antenna configuration
	
	8 x 2

	Correlation modelling
	
	High, Cross polarized

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,22

	Beamforming model
	
	Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS 
	
	5/ 4

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 001F FFE0 0000 0000 FFFF

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	5 (Note 4)

	PMI delay
	ms
	10

	Measurement channel
	
	R.45-1 TDD for UE Category 1, R.45 TDD for UE Category 2-8

	OCNG Pattern
	
	OP.7 TDD for UE Category 1

OP.1 TDD for UE Category 2-8

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoders shall be updated in each TTI (1 ms granularity).

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI. estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2 shall be used.

Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.

Note 5:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4


Table 9.4.2.3.2_D.3-2: Minimum requirement (TDD) for eDL-MIMO

	Parameter
	Test 1

	 
	3.5

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.3.2.

9.4.2.3.2_D.4
Test description

9.4.2.3.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.
1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure 47.
2.
The parameter settings for the cell are set up according to Table 9.4.2.3.2_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.3.2_D.4.3.

9.4.2.3.2_D.4.2
Test procedure

1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.3.2_D.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 7.2.4-1 in TS 36.213 [10]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.  SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Establish 
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3.
Set SNR to 
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. The SS shall transmit PDSCH with precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure 
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 If the ratio (throughput / 
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 ) ( which is specified in table 9.4.2.3.2_D.5-1, then the test is pass. Otherwise, the test is fail.
9.4.2.3.2_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.4.2.3.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	

	}
	
	
	


Table 9.4.2.3.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.2.3.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 001F FFE0 0000 0000 FFFF
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.3.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	Not present
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.4.2.3.2_D.4.3-5: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


Table 9.4.2.3.2_D.4.3-6: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.4.2.3.2_D.4.3-7: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an8
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	4
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.4.2.3.2_D.5
Test requirement

Table 9.4.2.3.2_D.5-1: Test requirement (TDD) for eDL-MIMO

	Parameter
	Test 1

	 
	3.49

	UE Category
	≥1


9.4.2.3.3
FDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement
9.4.2.3.3.1
Test purpose

To verify reporting accuracy of the Precoding Matrix Indicator (PMI) reporting with 4Tx enhanced codebook (Multiple PMI) for eDL MIMO Enhancement.
9.4.2.3.3.2
Test applicability

This test applies to all types of E-UTRA FDD UE releases 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.

9.4.2.3.3.3
Minimum conformance requirements

For the parameter specified in Table 9.4.2.3.3.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.4.2.3.3.3-2.

Table 9.4.2.3.3.3-1: PMI test for dual-layer (FDD) for eDL-MIMO Enhancement

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	High XP 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	CSI-RS periodicity and subframe offset
TCSI-RS / ICSI-RS
	
	5/ 1

	CSI-RS reference signal configuration
	
	8

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 FFFF 0000 FFFF 0000

	 Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH1-2

	Reporting interval
	ms
	5

	 PMI delay (Note 2)
	ms
	8

	Measurement channel
	
	R.45-1 FDD for UE Category 1, R.45 FDD for UE Category 2-8

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.7 FDD for UE Category 1

OP.1 FDD for UE Category 2-8

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
Void
Note 4:
PDSCH _RA= 0 dB, PDSCH_RB= 0 dB in order to have the same PDSCH and OCNG power per subcarrier at the receiver.

Note 5:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4


Table 9.4.2.3.3.3-2: Minimum requirement (FDD) for eDL-MIMO Enhancement

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.3.3.
9.4.2.3.3.4
Test description

9.4.2.3.3.4.1
 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.
2. The parameter settings for the cell are set up according to Table 9.4.2.3.3.3-1.
3. Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.
4. Propagation conditions are set according to Annex B clause B.0.
5. Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in 9.4.2.3.3.4.3.
9.4.2.3.3.4.2
Test procedure
1. Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table9.4.2.3.3.3-1 as appropriate.
2. The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-2 in TS 36.211 [8]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Establish 
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3. Set SNR to 
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9.4.2.3.3.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.4.2.3.3.4.3-1: PhysicalConfigDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated::= SEQUENCE {
	
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	
	

	}
	
	
	


Table 9.4.2.3.3.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.2.3.3.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	0x0000 0000 FFFF 0000 FFFF 0000
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.3.3.4.3-4: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	
	

	}
	
	
	


Table 9.4.2.3.3.4.3-5: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	Not present
	
	

	}
	
	
	


Table 9.4.2.3.3.4.3-6: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	8
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	}
	
	
	


9.4.2.3.3.5
Test requirement
Table 9.4.2.3.3.5-1: Test requirement (FDD) for eDL-MIMO Enhancement

	Parameter
	Test 1

	 
	1.19

	UE Category
	≥1


9.4.2.3.4
TDD PMI Reporting with 4Tx enhanced codebook - PUSCH 1-2 (Multiple PMI) for eDL-MIMO Enhancement
9.4.2.3.4.1
Test purpose

To verify reporting accuracy of the Precoding Matrix Indicator (PMI) reporting with 4Tx enhanced codebook (Multiple PMI) for eDL MIMO Enhancement.
9.4.2.3.4.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 12 and forward that support eDL-MIMO Enhancement. Applicability requires support for FGI bit 103.
9.4.2.3.4.3
Minimum conformance requirements
For the parameters specified in Table 9.4.2.3.4.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in 9.4.2.3.4.3-2.
Table 9.4.2.3.4.3-1: PMI test for dual-layer (TDD) for eDL-MIMO Enhancement

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation channel
	
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	PRB
	6

	Correlation and antenna configuration
	
	XP High 4 x 2

	Beamforming model
	
	Annex B.4.3

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports

15,…,18

	CSI-RS periodicity and subframe offset

TCSI-RS / ICSI-RS
	
	5/ 4

	CSI-RS reference signal configuration
	
	4

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 FFFF 0000 FFFF 0000

	Downlink power allocation
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH1-2

	Reporting interval
	ms
	5

	PMI delay (Note 2)
	ms
	10

	Measurement channel
	
	R.61-1 TDD for UE Category 1, R.61 TDD for UE Category 2-8

	Rank Number of PDSCH
	
	2

	OCNG Pattern
	
	OP.1 TDD

	Max number of HARQ transmissions
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3}

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
For random precoder selection, the precoder shall be updated in each TTI (1 ms granularity)

Note 2:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 3:
One/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.1.1/2 shall be used.
Note 4:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#4 and #9 to allow aperiodic CQI/PMI/RI to be transmitted on uplink SF#3 and #8.
Note 5:
Randomization of the principle beam direction shall be used as specified in B.2.3A.4.


Table 9.4.2.3.4.3-2: Minimum requirement (TDD) for eDL-MIMO Enhancement

	Parameter
	Test 1

	 
	1.2

	UE Category
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 9.4.2.3.4.

9.4.2.3.4.4
Test description

9.4.2.3.4.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.11.

2.
The parameter settings for the cell are set up according to Table 9.4.2.3.4.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.4.2.3.4.4.3.
9.4.2.3.4.4.2
Test procedure

1.
Set the bandwidth, propagation condition, antenna configuration and measurement channel parameters according to Table 9.4.2.3.4.3-1 as appropriate.
2.
The SS shall transmit PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-2 in TS 36.213 [10]) every subframe regardless of PMI reports from the UE. Note that each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL RMC.  SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4.  Establish 
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3.
Set SNR to 
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9.4.2.3.4.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.4.2.3.4.4.3-1: PhysicalConfigDedicated
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated::= SEQUENCE {
	
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	  antennaInfo-v1250
	AntennaInfoDedicated-v1250
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	 0x0000 0000 FFFF 0000 FFFF 0000
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-4: AntennaInfoDedicated-v1250
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-v1250 ::= SEQUENCE {
	
	
	

	    alternativeCodebookEnabledFor4TX-r12
	TRUE
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-5: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	rm12
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 
	Not present
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-6: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an4
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	4
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	      p-C-r10
	-3
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-7: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.4.2.3.4.4.3-8: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    Release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests
	TDD

	}
	
	
	


9.4.2.3.4.5
Test requirement

Table 9.4.2.3.4.5-1: Test requirement (TDD) for eDL-MIMO Enhancement

	Parameter
	Test 1

	 
	1.19

	UE Category
	≥1


9.5
Reporting of Rank Indicator (RI)

The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI (CQI) reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission. Transmission mode 4 is used with the specified CodebookSubSetRestriction.

For fixed rank 1 transmission, the RI and PMI reporting is restricted to two single-layer precoders, For fixed rank 2 transmission, the RI and PMI reporting is restricted to one two-layer precoder, For follow RI transmission, the RI and PMI reporting is restricted to select the union of these precoders. Channels with low and high correlation are used to ensure that RI reporting reflects the channel condition.
9.5.1
RI Reporting (Cell-Specific Reference Symbols)
9.5.1.1
FDD RI Reporting– PUCCH 1-1

9.5.1.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank.

9.5.1.1.2
Test applicability

This test applies to E-UTRA FDD UE release 8 and 9 of UE category from 2 to 5.

9.5.1.1.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.1.1.3-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 9.5.1.1.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.5.1.1.3-2.

Table 9.5.1.1.3-1: RI Test (FDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	-3
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	-3

	
	(
	dB
	0

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=2 and follow RI

	SNR
	dB
	0
	20
	20

	
[image: image698.wmf])

(

j

oc

N


	dB[mW/15kHz]
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1 (Note 4)

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	NP = 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigurationInd
	
	1 (Note 5)

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between RI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.
Note 4:
The bit field for precoding information in DCI format 2 shall be mapped as:
-
For reported RI = 1 and PMI = 0 >> precoding information bit field index = 1
-
For reported RI = 1 and PMI = 1 >> precoding information bit field index = 2
-
For reported RI = 2 and PMI = 0 >> precoding information bit field index = 0
Note 5:
To avoid the ambiguity of SS behaviour when applying CQI and PMI during rank switching, RI reports are to be applied at the SS with one subframe delay in addition to Note 1 to align with CQI and PMI reports.


Table 9.5.1.1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	N/A

	2
	1
	N/A
	1.1

	UE Category
	2-5
	2-5
	2-5


The normative reference for this requirement is TS 36.101 [2] clause 9.5.1.1.
9.5.1.1.4
Test description

9.5.1.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.

2.
The parameter settings for the cell are set up according to Table 9.5.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.1.1.4.3.

9.5.1.1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.1.1.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-1). Measure the
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according to annex G.5.3.

3.
Propagation conditions are set according to Annex B.1.

4.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.1.1.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
Propagation conditions are set according to Table 9.5.1.1.3-1.

8.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-1). Measure
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 according to Annex G.5.3
If the ratio (
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) satisfies the requirement in Table 9.5.1.1.5-1, then pass the UE for this test and go to step 9. Otherwise, fail the UE.

9.
If all tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the Table 9.5.1.1.3-2 for the other Tests as appropriate. Otherwise pass the UE.

9.5.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT using condition RBC
	
	

	}
	
	
	


Table 9.5.1.1.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	RBC

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     N2TxAntenna-tm4
	According to each test
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.1.1.4.3-3: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.5.1.1.4.3-4: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.5.1.1.5
Test requirement

Table 9.5.1.1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	N/A

	2
	0.99
	N/A
	1.09

	UE Category
	2-5
	2-5
	2-5


9.5.1.1_1
FDD RI Reporting– PUCCH 1-1 (Release 10)

9.5.1.1_1.1
Test purpose

Same test purpose as in clause 9.5.1.1.1.

9.5.1.1_1.2
Test applicability

This test applies to E-UTRA FDD UE release 10 of UE category from 2 to 8..

9.5.1.1_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.1.1.3 with the following exceptions:

-
Instead of Table 9.5.1.1.3-1 ( use Table 9.5.1.1_1.3-1.

-
Instead of Table 9.5.1.1.3-2 ( use Table 9.5.1.1_1.3-2.

Table 9.5.1.1_1.3-1: RI Test (FDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	0

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=2 and follow RI

	SNR
	dB
	0
	20
	20
	20
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	dB[mW/15kHz]
	-98
	-78
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1 (Note 4)

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	NP = 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigurationInd
	
	1 (Note 5)

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.
Note 3:
To avoid collisions between RI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.
Note 4:
The bit field for precoding information in DCI format 2 shall be mapped as:
-
For reported RI = 1 and PMI = 0 >> precoding information bit field index = 1
-
For reported RI = 1 and PMI = 1 >> precoding information bit field index = 2
-
For reported RI = 2 and PMI = 0 >> precoding information bit field index = 0
Note 5:
To avoid the ambiguity of SS behaviour when applying CQI and PMI during rank switching, RI reports are to be applied at the SS with one subframe delay in addition to Note 1 to align with CQI and PMI reports.


Table 9.5.1.1_1.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9 (Note 1)

	2
	1
	N/A
	1.1 (Note 1)

	UE Category
	2-8
	2-8
	2-8

	Note 1:
For Test 3, the minimum requirements shall be fulfilled for at least one of 1 or 2.


9.5.1.1_1.4
Test description

Same test description as in clause 9.5.1.1.4 with the following exceptions:

-
Instead of Table 9.5.1.1.3-1 ( use Table 9.5.1.1_1.3-1.

-
Instead of Table 9.5.1.1.3-2 ( use Table 9.5.1.1_1.3-2.

-
Instead of Table 9.5.1.1.5-1 ( use Table 9.5.1.1_1.5-1.

9.5.1.1_1.4.1
Initial conditions
Same initial conditions as in clause 9.5.1.1.4.1.

9.5.1.1_1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.1.1_1.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-1). Measure the
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according to annex G.5.3.

3.
Propagation conditions are set according to Annex B.1.

4.
For Test 3 the SS repeats steps 1 to 3 to get two values for 
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, one value for fixed Rank 1 case and the other value for fixed Rank 2 case.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.1.1_1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.1.1_1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-1). Measure
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 according to Annex G.5.3

10.
For Test 1 and Test 2 if the ratio (
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) satisfies the requirement in Table 9.5.1.1_1.5-1, then pass the UE for Test 1 and Test 2.

11.
For Test 3 if the ratio (
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) satisfies at least one of the 1 or 2 requirements in Table 9.5.1.1_1.5-1, then pass the UE for Test 3.

12.
For a complete test case to pass the UE has to pass all test cases 1, 2 and 3. Otherwise, fail the UE.

13.
If all tests have not been done, then repeat the same procedure (steps 1 to 12) with test conditions according to the Table 9.5.1.1_1.3-2 for the other Tests as appropriate.

9.5.1.1_1.4.3
Message contents
Same message contents as in clause 9.5.1.1.4.3.

9.5.1.1_1.5
Test requirement

Same test requirements as in clause 9.5.1.1.5 with the following exceptions:

-
Instead of Table 9.5.1.1.5-1 ( use Table 9.5.1.1_1.5-1

Table 9.5.1.1_1.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89 (Note 1)

	2
	0.99
	N/A
	1.09 (Note 1)

	UE Category
	2-8
	2-8
	2-8

	Note 1: 
For Test 3, the minimum requirements shall be fulfilled for at least one of 1 or 2.


9.5.1.1_2
FDD RI Reporting– PUCCH 1-1 (Release 11)

9.5.1.1_2.1
Test purpose

Same test purpose as in clause 9.5.1.1.1.

9.5.1.1_2.2
Test applicability

This test applies to E-UTRA FDD UE release 11 and forward of UE category ≥2.

9.5.1.1_2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.1.1.3 with the following exceptions:

-
Instead of Table 9.5.1.1.3-1 ( use Table 9.5.1.1_2.3-1.

-
Instead of Table 9.5.1.1.3-2 ( use Table 9.5.1.1_2.3-2.

Table 9.5.1.1_2.3-1: RI Test (FDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1 (Note 4)

	Physical channel for CQI/PMI reporting
	
	PUCCH Format 2

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd= 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	6

	ri-ConfigurationInd
	
	1 (Note 5)

	Note 1: If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2: Reference measurement channel RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:
To avoid collisions between RI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic RI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.

Note 4:
The bit field for precoding information in DCI format 2 shall be mapped as:

-
For reported RI = 1 and PMI = 0 >> precoding information bit field index = 1

-
For reported RI = 1 and PMI = 1 >> precoding information bit field index = 2

-
For reported RI = 2 and PMI = 0 >> precoding information bit field index = 0

Note 5:
To avoid the ambiguity of TE behaviour when applying CQI and PMI during rank switching, RI reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with CQI and PMI reports.


Table 9.5.1.1_2.3-2: Minimum requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05 
	0.9

	2
	1 
	N/A
	N/A 

	UE Category
	≥2
	≥2
	≥2


9.5.1.1_2.4
Test description

Same test description as in clause 9.5.1.1.4 with the following exceptions:

-
Instead of Table 9.5.1.1.3-1 ( use Table 9.5.1.1_2.3-1.

-
Instead of Table 9.5.1.1.3-2 ( use Table 9.5.1.1_2.3-2.

-
Instead of Table 9.5.1.1.5-1 ( use Table 9.5.1.1_2.5-1.

9.5.1.1_2.5
Test requirement

Same test requirements as in clause 9.5.1.1.5 with the following exceptions:

-
Instead of Table 9.5.1.1.5-1 ( use Table 9.5.1.1_2.5-1

Table 9.5.1.1_2.5-1: Test requirement (FDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89

	2
	0.99
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


9.5.1.2
TDD RI Reporting – PUSCH 3-1

9.5.1.2.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank.

9.5.1.2.2
Test applicability

This test applies to E-UTRA TDD UE release 8 and 9, which support UE Category from 2 to 5.

9.5.1.2.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.1.2.3-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 9.5.1.2.3-1, and using the downlink physical channels specified in Annex C, the minimum requirements are specified in Table 9.5.1.2.3-2.

Table 9.5.1.2.3-1: RI Test (TDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
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	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=2 and follow RI

	SNR
	dB
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUSCH 3-1 (Note 3)

	Reporting interval 
	ms
	5

	PMI and CQI delay
	ms
	10 or 11

	ACK/NACK feedback mode
	
	Bundling

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
Reported wideband CQI and PMI are used and sub-band CQI is discarded.


Table 9.5.1.2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	N/A

	2
	1
	N/A
	1.1

	UE Category
	2-5
	2-5
	2-5


The normative reference for this requirement is TS 36.101 [2] clause 9.5.1.2.
9.5.1.2.4
Test description

9.5.1.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.

2.
The parameter settings for the cell are set up according to Table 9.5.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.1.2.4.3.

9.5.1.2.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.1.2.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the
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according to annex G.5.3

3.
Propagation conditions are set according to Annex B.1.

4.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in subframe#2 and #7 (Table A.4.1-2).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.1.2.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
Propagation conditions are set according to Table 9.5.1.2.3-1.

8.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure
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 according to Annex G.5.3
If the ratio (
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) satisfies the requirement in Table 9.5.1.2.5-1, then pass the UE for this test and go to step 9. Otherwise, fail the UE.

9.
If all tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the Table 9.5.1.2.3-2 for the other Tests as appropriate. Otherwise pass the UE.

9.5.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	  antennaInfo CHOICE {
	 
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    }
	
	
	

	  codebookSubsetRestriction CHOICE {
	
	
	

	     N2TxAntenna-tm4
	According to each test
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.1.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.5.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm31
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	Not Present
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.1.2.4.3-4: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Bundling
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests. 
	TDD

	}
	
	
	


9.5.1.2.5
Test requirement

Table 9.5.1.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	N/A

	2
	0.99
	N/A
	1.09

	UE Category
	2-5
	2-5
	2-5


9.5.1.2_1
TDD RI Reporting – PUSCH 3-1 (Release 10)

9.5.1.2_1.1
Test purpose

Same test purpose as in clause 9.5.1.2.1.

9.5.1.2_1.2
Test applicability

This test applies to E-UTRA TDD UE release 10, which supports UE Category from 2 to 8.

9.5.1.2_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.1.2.3 with the following exceptions:

-
Instead of Table 9.5.1.2.3-1 ( use Table 9.5.1.2_1.3-1.

-
Instead of Table 9.5.1.2.3-2 ( use Table 9.5.1.2_1.3-2.

Table 9.5.1.2_1.3-1: RI Test (TDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	dB
	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=2 and follow RI

	SNR
	dB
	0
	20
	20
	20

	
[image: image729.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98
	-98
	-98

	
[image: image730.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
	-98
	-78
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUSCH 3-1 (Note 3)

	Reporting interval 
	ms
	5

	PMI and CQI delay
	ms
	10 or 11

	ACK/NACK feedback mode
	
	Bundling

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
Reported wideband CQI and PMI are used and sub-band CQI is discarded.


Table 9.5.1.2_1.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9 (Note 1)

	2
	1
	N/A
	1.1 (Note 1)

	UE Category
	2-8
	2-8
	2-8

	Note 1:
For Test 3, the minimum requirements shall be fulfilled for at least one of 1 or 2.


9.5.1.2_1.4
Test description

9.5.1.2_1.4.1
Initial conditions
Same initial conditions as in clause 9.5.1.2.4.1.

9.5.1.2_1.4.2
Test procedure
1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.1.2_1.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the
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according to annex G.5.3

3.
Propagation conditions are set according to Annex B.1.

4.
For Test 3 the SS repeats steps 1 to 3 to get two values for 
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, one value for fixed Rank 1 case and the other value for fixed Rank 2 case.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in subframe#2 and #7 (Table A.4.1-2).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.1.2_1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.1.2_1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure
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 according to Annex G.5.3

10.
For Test 1 and Test 2 if the ratio (
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) satisfies the requirement in Table 9.5.1.2_1.5-1, then pass the UE for Test 1 and Test 2.

11.
For Test 3 if the ratio (
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) satisfies at least one of the 1 or 2 requirements in Table 9.5.1.2_1.5-1, then pass the UE for Test 3.

12.
For a complete test case to pass the UE has to pass all test cases 1, 2 and 3. Otherwise, fail the UE

13.
If all tests have not been done, then repeat the same procedure (steps 1 to 12) with test conditions according to the Table 9.5.1.2_1.3-2 for the other Tests as appropriate.

9.5.1.2_1.4.3
Message contents
Same message contents as in clause 9.5.1.2.4.3.

9.5.1.2_1.5
Test requirement

Same test requirements as in clause 9.5.1.2.5 with the following exceptions:

-
Instead of Table 9.5.1.2.5-1 ( use Table 9.5.1.2_1.5-1

Table 9.5.1.2_1.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89 (Note 1)

	2
	0.99
	N/A
	1.09 (Note 1)

	UE Category
	2-8
	2-8
	2-8

	Note 1:
For Test 3, the minimum requirements shall be fulfilled for at least one of 1 or 2.


9.5.1.2_2
TDD RI Reporting – PUSCH 3-1 (Release 11)

9.5.1.2_2.1
Test purpose

Same test purpose as in clause 9.5.1.2.1.

9.5.1.2_2.2
Test applicability

This test applies to E-UTRA TDD UE release 11 and forward, which supports UE Category ≥2.

9.5.1.2_2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.1.2.3 with the following exceptions:

-
Instead of Table 9.5.1.2.3-1 ( use Table 9.5.1.2_2.3-1.

-
Instead of Table 9.5.1.2.3-2 ( use Table 9.5.1.2_2.3-2.

Table 9.5.1.2_2.3-1: RI Test (TDD)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	4

	Downlink power allocation
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	0

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1 

	Reporting mode
	
	PUSCH 3-1 (Note 3)

	Reporting interval
	ms
	5

	PMI and CQI delay
	ms
	10 or 11

	ACK/NACK feedback mode
	
	Bundling

	Note 1: 
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2: 
Reference measurement channel RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
Note 3: 
Reported wideband CQI and PMI are used and sub-band CQI is discarded.


Table 9.5.1.2_2.3-2: Minimum requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


9.5.1.2_2.4
Test description

Same test description as in clause 9.5.1.2.4 with the following exceptions:

-
Instead of Table 9.5.1.2.3-1 ( use Table 9.5.1.2_2.3-1.

-
Instead of Table 9.5.1.2.3-2 ( use Table 9.5.1.2_2.3-2.

-
Instead of Table 9.5.1.2.5-1 ( use Table 9.5.1.2_2.5-1.

9.5.1.2_2.5
Test requirement

Same test requirements as in clause 9.5.1.2.5 with the following exceptions:

-
Instead of Table 9.5.1.2.5-1 ( use Table 9.5.1.2_2.5-1

Table 9.5.1.2_2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89

	2
	0.99
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


9.5.2
RI Reporting (CSI Reference Symbols)

9.5.2.1


9.5.2.1_D
FDD RI Reporting- PUCCH 1-1 for eDL-MIMO

9.5.2.1_D.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank.

9.5.2.1_D.2
Test applicability

This test applies to E-UTRA FDD UE release 10 and forward of Category 2-8 that support eDL-MIMO. Applicability requires support for FGI bit 103.
9.5.2.1_D.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.2.1_D.3-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ 1;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 9.5.2.1_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.2.1_D.3-2.

Table 9.5.2.1_D.3-1: RI Test (FDD) for eDL-MIMO

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
	
[image: image742.wmf]A

r


	dB
	0

	
	
[image: image743.wmf]B

r


	dB
	0

	
	Pc
	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/1

	CSI reference signal configuration
	
	6

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type for CQI/PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3

	Reporting periodicity 
	ms
	Npd = 5

	PMI and CQI delay
	ms
	8

	cqi-pmi-ConfigurationIndex
	
	2

	ri-ConfigurationInd
	
	1 (Note 4)

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.9 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/ PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.

Note 4:
To avoid the ambiguity of TE behaviour when applying CQI and PMI during rank switching, RI reports are to be applied at the TE with one subframe delay in addition to Note 1 to align with CQI and PMI reports.


Table 9.5.2.1_D.3-2: Minimum requirement (FDD) for eDL-MIMO

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


The normative reference for this requirement is TS 36.101 [2] clause 9.5.2.1.

9.5.2.1_D.4
Test description

9.5.2.1_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.

2.
The parameter settings for the cell are set up according to Table 9.5.2.1_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.2.1_D.4.3.

9.5.2.1_D.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.2.1_D.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1). Measure the
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according to annex G.5.3.

3.
Propagation conditions are set according to Annex B.1.

4.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe(Table A.4.1-1).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.2.1_D.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
Propagation conditions are set according to Table 9.5.2.1_D.3-1.

8.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI, PMI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1). Measure
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) satisfies the requirement in Table 9.5.2.1_D.5-1, then pass the UE for this test and go to step 9. Otherwise, fail the UE.

9.
If all tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the Table 9.5.2.1_D.3-2 for the other Tests as appropriate. Otherwise pass the UE.

9.5.2.1_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.2.1_D.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


Table 9.5.2.1_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.2.1_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	According to each test
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.2.1_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.5.2.1_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	2
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.2.1_D.4.3-6: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10 
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	6
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	1
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	  }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.5.2.1_D.5
Test requirement

Table 9.5.2.1_D.5-1: Test requirement (FDD) for eDL-MIMO

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89

	2
	0.99
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


9.5.2.2_D
TDD RI Reporting- PUCCH 1-1 for eDL-MIMO

9.5.2.2_D.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank.

9.5.2.2_D.2
Test applicability

This test applies to E-UTRA TDD UE Release 10 and forward of Category 2-8 that support eDL-MIMO. Applicability requires support for FGI bit 103.

9.5.2.2_D.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.2.2_D.3-2 is defined as:

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ 1;

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;

For the parameters specified in Table 9.5.2.2_D.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.2.2_D.3-2.

Table 9.5.2.2_D.3-1: RI Test (TDD) for eDL-MIMO

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	9

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	Pc
	dB
	0

	
	(
	dB
	0

	Uplink downlink configuration
	
	1

	Special subframe configuration
	
	4

	Propagation condition and antenna configuration
	
	2 x 2 EPA5

	Cell-specific reference signals
	
	Antenna ports 0

	CSI reference signals
	
	Antenna ports 15, 16

	CSI reference signal configuration
	
	4

	Beamforming model
	
	As specified in Annex B.4.3

	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS
	
	5/4

	CodeBookSubsetRestriction bitmap
	
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI

	Antenna correlation
	
	Low
	Low
	High

	RI configuration
	
	Fixed RI=2 and follow RI
	Fixed RI=1 and follow RI
	Fixed RI=1 and follow RI

	SNR
	dB
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-98
	-98
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	dB[mW/15kHz]
	-98
	-78
	-78

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1

	Physical channel for CQI/ PMI reporting
	
	PUSCH (Note 3)

	PUCCH report type for CQI/ PMI
	
	2

	Physical channel for RI reporting
	
	PUCCH Format 2

	Reporting periodicity
	ms
	Npd = 5

	PMI and CQI delay
	ms
	10

	ACK/NACK feedback mode
	
	Bundling

	cqi-pmi-ConfigurationIndex
	
	4

	ri-ConfigurationInd
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on PMI and CQI estimation at a downlink subframe not later than SF#(n-4), this reported PMI and wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
Reference measurement channel RC.9 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#3 and #8.


Table 9.5.2.2_D.3-2: Minimum requirement (TDD) for eDL-MIMO

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	0.9

	2
	1
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


The normative reference for this requirement is TS 36.101 [2] clause 9.5.2.2.

9.5.2.2_D.4
Test description

9.5.2.2_D.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.
1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.10.

2.
The parameter settings for the cell are set up according to Table 9.5.2.2_D.3-1.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.2.2_D.4.3.

9.5.1.2_D.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.2.2_D.3-1 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-2). Measure the
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according to annex G.5.3

3.
Propagation conditions are set according to Annex B.1.

4.
The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit to 0 to schedule UL RMC in subframe#3 and #8 (Table A.4.1-2).

5.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.2.2_D.3-1.

6.
The UE shall transmit RRC Connection Reconfiguration Complete message.

7.
Propagation conditions are set according to Table 9.5.2.2_D.3-1.

8.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #3 and subframe #8 (Table A.4.1-2). Measure
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If the ratio (
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) satisfies the requirement in Table 9.5.2.2_D.5-1, then pass the UE for this test and go to step 9. Otherwise, fail the UE.

9.
If all tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the Table 9.5.2.2_D.3-2 for the other Tests as appropriate. Otherwise pass the UE.

9.5.2.2_D.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.2.2_D.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	 PhysicalConfigDedicated-DEFAULT::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE{
	
	
	RBC

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10- DEFAULT
	
	RBC

	  csi-RS-Config-r10
	CSI-RS-Config-r10
	
	RBC

	}
	
	
	


Table 9.5.2.2_D.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.2.2_D.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm9-v1020
	
	

	  codebookSubsetRestriction-r10
	According to each test
	000011 for fixed RI = 1

010000 for fixed RI = 2

010011 for UE reported RI
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.2.2_D.4.3-4: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not Present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10  
	CQI-ReportPeriodic-r10-DEFAULT
	
	

	  pmi-RI-Report-r9
	setup
	
	

	}
	
	
	


Table 9.5.2.2_D.4.3-5: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	4
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	1
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.2.2_D.4.3-6: PUCCH-ConfigDedicated-DEFAULT

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Bundling
	Multiplexing is selected as default to align with RAN4’s assumptions in RF tests.
	TDD

	}
	
	
	


Table 9.5.2.2_D.4.3-7: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.5.2.2_D.4.3-8: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	4
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	4
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	  zeroTxPowerCSI-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


9.5.2.2_D.5
Test requirement

Table 9.5.2.2_D.5-1: Test requirement (TDD) for eDL-MIMO

	Parameter
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.04
	0.89

	2
	0.99
	N/A
	N/A

	UE Category
	2-8
	2-8
	2-8


9.5.3
RI Reporting (two CSI subframe sets are configured)

9.5.3.1_C
FDD RI Reporting – PUCCH 1-0 for eICIC

9.5.3.1_C.1
FDD RI Reporting – PUCCH 1-0 for eICIC (non-MBSFN ABS)

9.5.3.1_C.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank under time domain resource restriction i.e. in case two CSI subframe sets are configured.

9.5.3.1_C.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE - Category 2-8 - release 10 and forward. Applicability requires support for FGI bit 115.
9.5.3.1_C.1.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.3.1_C.1.3-2 is defined as

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1

For the parameters specified in Table 9.5.3.1_C.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.3.1_C.1.3-2.

Table 9.5.3.1_C.1.3-1: RI Test (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	3
	Note 10
	3
	Note 10

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	N/A
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	N/A

	Antenna correlation
	
	Low
	Low

	RI configuration
	
	Fixed RI=1 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A
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	dB
	0
	-12
	20
	6
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	dBmW/15kHz
	-98 (Note 3)
	N/A
	-102 (Note 3)
	N/A
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	-98 (Note 4)
	N/A
	-98 (Note 4)
	N/A
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	-98 (Note 5)
	N/A
	-94.8 (Note 5)
	N/A
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	dB[mW/15kHz]
	-98
	-110
	-78
	-92

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	0
	1

	Time Offset between Cells
	(s
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	ABS Pattern (Note 6)
	
	N/A
	10000000

10000000

10000000

10000000

10000000
	N/A
	10000000

10000000

10000000

10000000

10000000

	RLM/RRM Measurement Subframe Pattern (Note 7)
	
	10000000

10000000

10000000

10000000

10000000
	N/A
	10000000

10000000

10000000

10000000

10000000
	N/A

	CSI Subframe Sets (Note 8)
	CCSI,0
	
	10000000

10000000

10000000

10000000

10000000
	N/A
	10000000

10000000

10000000

10000000

10000000
	N/A

	
	CCSI,1
	
	01111111

01111111

01111111

01111111

01111111
	
	01111111

01111111

01111111

01111111

01111111
	

	Number of control OFDM Symbols
	
	3
	3
	3
	3

	Maximum number of HARQ transmissions
	
	1
	1

	Reporting mode
	
	PUCCH 1-0
	PUCCH 1-0

	Physical channel for CQI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for CQI
	
	4
	4

	Physical channel for RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3
	3

	Reporting periodicity 
	ms
	Npd= 10
	Npd= 10

	cqi-pmi-ConfigurationIndex
	
	11
	11

	ri-ConfigurationInd 
	
	5
	5

	cqi-pmi-ConfigurationIndex2
	
	10
	10

	ri-ConfigurationInd2
	
	2
	2

	Cyclic prefix
	
	Normal
	Normal
	Normal
	Normal

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 3:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 5:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 6:
ABS pattern as defined in TS 36.423 [14]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 7:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].

Note 8:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].

Note 9:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell 1 and Cell 2 is the same.
Note 10:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern OP.5 FDD as defined in Annex A.5.1.5.


Table 9.5.3.1_C.1.3-2: Minimum requirement (FDD)

	
	Test 1
	Test 2

	1
	0.9
	1.05

	UE Category
	2-8
	2-8


The normative reference for this requirement is TS 36.101 [2] clause 9.5.3.1.

9.5.3.1_C.1.4
Test description

9.5.3.1_C.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, FigureA.40.

2.
The parameter settings for the cell are set up according to Table 9.5.3.1_C.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF (in Cell 1) according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.3.1_C.1.4.3.

9.5.3.1_C.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.3.1_C.1.3-1 and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 

3.
Measure the
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according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.3.1_C.1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.3.1_C.1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 

10.
Measure
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If the ratio (
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) satisfies the requirement in Table 9.5.3.1_C.1.5-1, then pass the UE for this test and go to step 11. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.3.1_C.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.3.1_C.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.5.3.1_C.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2 Table 5.5.1.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm3
	
	

	    codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm3
	According to each test
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	Release
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.5.3.1_C.1.4.3-2: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	‘1000000010000000100000001000000010000000’
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.3.1_C.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	11
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	5
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	      cqi-Mask-r9
	Not present
	
	

	      csi-ConfigIndex-r10 CHOICE{
	
	
	

	        setup SEQUENCE{
	
	
	

	          cqi-pmi-ConfigIndex2-r10
	10
	
	

	          ri-Configindex2-r10
	2
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1000000010000000100000001000000010000000'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'0111111101111111011111110111111101111111’
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.5.3.1_C.1.5
Test requirement

Table 9.5.3.1_C.1.5-1: Minimum requirement (FDD)

	
	Test 1
	Test 2

	1
	0.89
	1.04

	UE Category
	2-8
	2-8


9.5.3.2_C
TDD RI Reporting – PUCCH 1-0 for eICIC

9.5.3.2_C.1
TDD RI Reporting – PUCCH 1-0 for eICIC (non-MBSFN ABS)

9.5.3.2_C.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank under time domain resource restriction i.e. in case two CSI subframe sets are configured.

9.5.3.2_C.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE - Category 2-8 -release 10 and forward. Applicability requires support for FGI bit 115.
9.5.3.2_C.1.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.3.2_C.1.3-2 is defined as:

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1.

For the parameters specified in Table 9.5.3.2_C.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.3.2_C.1.3-2.

Table 9.5.3.2_C.1.3-1: RI Test (TDD)

	Parameter
	Unit
	Test1
	Test2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Bandwidth
	MHz
	10
	10

	PDSCH transmission mode
	
	3
	Note 11
	3
	Note 11

	Uplink downlink configuration
	
	1
	1

	Special subframe configuration
	
	4
	4

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3
	-3

	
	(
	dB
	0
	0

	Propagation condition and antenna configuration
	
	2 x 2 EPA5
	2 x 2 EPA5

	CodeBookSubsetRestriction bitmap
	
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	N/A
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	N/A

	Antenna correlation
	
	Low
	Low

	RI configuration
	
	Fixed RI=1 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A
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	dB
	0
	-12
	20
	6
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	dB[mW/15kHz]
	-98 (Note 4)
	N/A
	-102 (Note 4)
	N/A
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	-98 (Note 5)
	N/A
	-98 (Note 5)
	N/A
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	-98 (Note 6)
	N/A
	-94.8 (Note 6)
	N/A
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	dB[mW/15kHz]
	-98
	-110
	-78
	-92

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1
	0
	1

	Time Offset between Cells
	(s
	2.5 (synchronous cells)
	2.5 (synchronous cells)

	ABS Pattern (Note 7)
	
	N/A
	0000000001

0000000001
	N/A
	0000000001

0000000001

	RLM/RRM Measurement Subframe Pattern (Note 8)
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	CSI Subframe Sets

(Note 9)
	CCSI,0
	
	0000000001

0000000001
	N/A
	0000000001

0000000001
	N/A

	
	CCSI,1
	
	1100111000

1100111000
	
	1100111000

1100111000
	

	Number of control OFDM Symbols
	
	3
	3
	3
	3

	Maximum number of HARQ transmissions
	
	1
	1

	Reporting mode
	
	PUCCH 1-0
	PUCCH 1-0

	Physical channel for CCSI,0 CQI and RI reporting
	
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for CQI
	
	4
	4

	Physical channel for CCSI,1 CQI and RI reporting
	
	PUSCH (Note 3)
	PUSCH (Note 3)

	PUCCH Report Type for RI
	
	3
	3

	Reporting periodicity 
	ms
	Npd= 10
	Npd= 10

	ACK/NACK feedback mode
	
	Multiplexing
	Multiplexing

	cqi-pmi-ConfigurationIndex
	
	8
	8

	ri-ConfigurationInd
	
	5
	5

	cqi-pmi-ConfigurationIndex2
	
	9
	9

	ri-ConfigurationInd2
	
	0
	0

	Cyclic prefix
	
	Normal
	Normal
	Normal
	Normal

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 2:
Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 3:
To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#9 to allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe #3.

Note 4:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS

Note 5:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 6:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.

Note 7:
ABS pattern as defined in TS 36.423 [14]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
Note 8:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].

Note 9:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].

Note 10:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell 1 and Cell 2 is the same.
Note 11:
Downlink physical channel setup in Cell 2 in accordance with Annex C.3.3 applying OCNG pattern OP.5 TDD as defined in Annex A.5.2.5.


Table 9.5.3.2_C.1.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2

	1
	0.9
	1.05

	UE Category
	2-8
	2-8


The normative reference for this requirement is TS 36.101 [2] clause 9.5.3.2.

9.5.3.2_C.1.4
Test description

9.5.3.2_C.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40.
2.
The parameter settings for the cell are set up according to Table 9.5.3.2_C.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.3.2_C.1.4.3.

9.5.3.2_C.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.3.2_C.1.3-1 and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall send PDSCH in via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 
The SS sends uplink scheduling information via PDCCH DCI format 0 in subframe #9 with CQI request bit set to 0 to schedule UL RMC in subframe #3 (Table A.4.1-2).

3.
Measure the
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according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-2).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.3.2_C.1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.3.2_C.1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 
The SS sends uplink scheduling information via PDCCH DCI format 0 in subframe #9 with CQI request bit set to 0 to schedule UL RMC in subframe #3 (Table A.4.1-2). 

10.
Measure
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If the ratio (
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) satisfies the requirement in Table 9.5.3.2_C.1.5-1, then pass the UE for this test and go to step 11. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.3.2_C.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.3.2_C.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:
Table 9.5.3.2_C.1.4.3-1: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2 Table 5.5.1.2-1

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm3
	
	

	    codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm3
	According to each test
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	Release
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.5.3.2_C.1.4.3-2: RadioResourceConfigDedicated-SRB2-DRB(n, m)
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE{
	
	
	

	        subframeConfig1-5-r10
	‘00000000010000000001’
	BIT STRING (SIZE (20))
	

	     }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.3.2_C.1.4.3-3: CQI-ReportConfig-r10-DEFAULT
	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	8
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	5
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	      cqi-Mask-r9
	Not present
	
	

	      csi-ConfigIndex-r10 CHOICE{
	
	
	

	        setup SEQUENCE{
	
	
	

	          cqi-pmi-ConfigIndex2-r10
	9
	
	

	          ri-Configindex2-r10
	0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	‘00000000010000000001’
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	‘11001110001100111000’
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.3.2_C.1.4.3-4: TDD-Config-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.5.3.2_C.1.5
Test requirement

Table 9.5.3.2_C.1.5-1: Minimum requirement (TDD)

	
	Test 1
	Test 2

	1
	0.89
	1.04

	UE Category
	2-8
	2-8


9.5.4
RI Reporting (two CSI subframe sets and CRS assistance information are configured)

9.5.4.1_E
FDD RI Reporting – PUCCH 1-0 for feICIC

9.5.4.1_E.1
FDD RI Reporting – PUCCH 1-0 for feICIC (non-MBSFN ABS)

9.5.4.1_E.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank under time domain resource restriction i.e. in case two CSI subframe sets are configured.

9.5.4.1_E.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE and CRS interference handling – UE Category ≥2 release 11 and forward. Applicability requires support of FGI bit 115.
9.5.4.1_E.1.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.4.1_E.1.3-2 is defined as:

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1.

b) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
In Table 9.5.4.1_E.1.3-1, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 and Cell 3 is according to Annex C.3.3, respectively. The CRS assistance information [5] including Cell 2 and Cell 3 is provided.

Table 9.5.4.1_E.1.3-1: RI Test (FDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10
	10
	10

	PDSCH transmission mode
	
	3
	As defined in Note 1
	As defined in Note 1

	Downlink power allocation
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	-3
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	dB
	-3
	-3
	-3

	
	(
	dB
	0
	N/A
	N/A

	Propagation condition and antenna configuration
	
	2×2 EPA5  (Note 2)
	2×2 EPA5 (Note 2)
	2×2 EPA5 (Note 2)

	CodeBookSubsetRestriction bitmap
	
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	As defined in Note 1
	As defined in Note 1
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at antenna port
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	dB[mW/15kHz]
	-98 (Note 3)
	N/A
	N/A
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	dBmW/15kHz
	-98 (Note 4)
	N/A
	N/A
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	dB[mW/15kHz]
	-93 (Note 5)
	N/A
	N/A
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	dB
	 Reference Value in Table 9.5.4.1_E.1.3-2 for each test
	12
	10
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	dB[mW/15kHz]
	Reference Value in Table 9.5.4.1_E.1.3-2 for each test
	-86
	-88

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s
	N/A
	3
	-1

	Frequency shift between Cells
	Hz
	N/A
	300
	-100

	Cell Id
	
	0
	126
	1

	ABS pattern (Note 6)
	
	N/A
	10000000
10000000

10000000

10000000

10000000
	10000000
10000000

10000000

10000000

10000000

	RLM/RRM Measurement Subframe Pattern (Note 7)
	
	10000000

10000000

10000000

10000000

10000000
	N/A
	N/A

	CSI Subframe Sets (Note 8)
	CCSI,0
	
	10000000
10000000

10000000

10000000

10000000
	N/A
	N/A

	
	CCSI,1
	
	01111111 01111111 01111111 01111111 01111111
	N/A
	N/A

	Number of control OFDM symbols
	
	3
	Note 9
	Note 9

	Maximum number of HARQ transmissions
	
	1
	N/A
	N/A

	Reporting mode
	
	PUCCH 1-0
	N/A
	N/A

	Physical channel for CQI reporting
	
	PUCCH format 2
	N/A
	N/A

	PUCCH Report Type for CQI
	
	4
	N/A
	N/A

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	Reporting periodicity
	ms
	Npd= 10
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	11
	N/A
	N/A

	ri-ConfigurationInd 
	
	5
	N/A
	N/A

	cqi-pmi-ConfigurationIndex2
	
	10
	N/A
	N/A

	ri-ConfigurationInd2
	
	2
	N/A
	N/A

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Note 1:
Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex TS 36.521-1 [10] C.3.3 applying OCNG pattern OP.5 FDD as defined in TS 36.521-1 [10] Annex A.5.1.5.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10, #12, #13 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 5:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS

Note 6:
ABS pattern as defined in TS 36.423 [14]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.

Note 7:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 8:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331 [5].

Note 9:
The number of control OFDM symbols is not available for ABS and is 3 for the subframe indicated by “0” of ABS pattern.

Note 10:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 11:
Reference measurement channel in Cell 1 RC.2 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 12:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 13:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.


Table 9.5.4.1_E.1.3-2: Minimum requirement (FDD)

	
	Test 1
	Test 2
	Test 3
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	-94
	-78
	-78

	Antenna correlation
	High for Cell 1, low for Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.05
	0.9

	2
	1.05
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.5.4.1.

9.5.4.1_E1.4
Test description

9.5.4.1_E.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.4.1_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF (in Cell 1) according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.5.4.1_E.1.4.3.

9.5.4.1_E.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.4.1_E.1.3-1 as appropriate.

2.
Set the Cell 2 and Cell 3 as defined in Table 9.5.4.1_E.1.3-1 and according to Annex C3.3.

3.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 

4.
Measure 
[image: image800.wmf]fix

t

 during ABS according to annex G.5.3.

5.
Propagation conditions are set according to Annex B.1.

6.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

7.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.4.1_E.1.3-1.

8.
The UE shall transmit RRC Connection Reconfiguration Complete message.

9.
Propagation conditions are set according to Table 9.5.4.1_E.1.3-1.

10.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 

11.
Measure
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 during ABS according to Annex G.5.3
If the ratio (
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) satisfies the requirement in Table 9.5.4.1_E.1.5-1, then pass the UE for this test and go to step 12. Otherwise, fail the UE.

12.
If all tests have not been done, then repeat the same procedure (steps 1 to 11) with test conditions according to the Table 9.5.4.1_E.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.4.1_E.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:

Table 9.5.4.1_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional FDD RI test performance downlink power allocation

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternFDD-r10
	‘1000000010000000

1000000010000000

10000000’
	BIT STRING (SIZE (40))
	

	    }
	
	
	

	  }
	
	
	

	  neighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::=
SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	126
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an2
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.4.1_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT: Additional FDD RI test performance downlink power allocation

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.5.4.1_E.1.4.3-3: CQI-ReportConfig-r10-DEFAULT: Additional FDD RI test performance downlink power allocation

	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	11
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	5
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	      cqi-Mask-r9
	Not present
	
	

	      csi-ConfigIndex-r10 CHOICE{
	
	
	

	        setup SEQUENCE{
	
	
	

	          cqi-pmi-ConfigIndex2-r10
	10
	
	

	          ri-Configindex2-r10
	2
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'1000000010000000

1000000010000000

10000000'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternFDD-r10
	'01111111 01111111 01111111 01111111 01111111'
	BIT STRING (SIZE (40))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.4.1_E.1.4.3-4: AntennaInfoDedicated-r10: Additional FDD RI test performance downlink power allocation
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm3 for Cell 1

Cell 2 and Cell 3 according to test
	Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex TS 36.521-1 [10] C.3.3 applying OCNG pattern OP.5 FDD as defined in TS 36.521-1 [10] Annex A.5.1.5.
	

	  codebookSubsetRestriction-r10
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI for Cell 1

Cell 2 and Cell 3 according to test
	Downlink physical channel setup in Cell 2 and Cell 3 in accordance with Annex TS 36.521-1 [10] C.3.3 applying OCNG pattern OP.5 FDD as defined in TS 36.521-1 [10] Annex A.5.1.5.
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


9.5.4.1_E.1.5
Test requirement

Table 9.5.4.1_E.1.5-1: Test requirement (FDD)

	
	Test 1
	Test 2
	Test 3
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for Cell 1 (dB[mW/15kHz])
	-94
	-78
	-78

	Antenna correlation
	High for Cell 1, low for Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.04
	0.89

	2
	1.04
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


9.5.4.2_E
TDD RI Reporting – PUCCH 1-0 for feICIC

9.5.4.2_E.1
TDD RI Reporting – PUCCH 1-0 for feICIC (non-MBSFN ABS)

9.5.4.2_E.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank under time domain resource restriction i.e. in case two CSI subframe sets are configured.

9.5.4.2_E.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE and CRS interference handling and ss-CCH interference handling – UE Category ≥2 release 11 and forward. Applicability requires support of FGI bit 115.
9.5.4.2_E.1.3
Minimum conformance requirements

The minimum performance requirement in Table 9.5.4.2_E.1.3-2 is defined as:

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1.

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
In Table 9.5.4.2_E.1.3-1, Cell 1 is the serving cell, and Cell 2 and Cell 3 are the aggressor cells. The downlink physical channel setup for Cell 1 is according to Annex C.3.2 and for Cell 2 and Cell 3 is according to Annex C.3.3, respectively. The CRS assistance information [5] including Cell 2 and Cell 3 is provided.

Table 9.5.4.2_E.1.3-1: RI Test (TDD)

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Bandwidth
	MHz
	10
	10
	10

	PDSCH transmission mode
	
	3
	As defined in Note 1
	As defined in Note 1

	Uplink downlink configuration
	
	1
	1
	1

	Special subframe configuration
	
	4
	4
	4

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3
	-3
	-3

	
	(
	dB
	0
	N/A
	N/A

	Propagation condition and antenna configuration
	
	2×2 EPA5 (Note 2)
	2×2 EPA5 (Note 2)
	2×2 EPA5 (Note 2)

	CodeBookSubsetRestriction bitmap
	
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI
	As defined in Note 1
	As defined in Note 1
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	dB[mW/15kHz]
	-98](Note 3)
	N/A
	N/A
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	dB[mW/15kHz]
	-98 (Note 4)
	N/A
	N/A
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	dB[mW/15kHz]
	-93 (Note 5)
	N/A
	N/A
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	dB
	Reference Value in Table 9.5.4.2_E.1.3-2 for each test
	12
	10
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	dB[mW/15kHz]
	Reference Value in Table 9.5.4.2_E.1.3-2 for each test
	-86
	-88

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s
	N/A
	3
	-1

	Frequency shift between Cells
	Hz
	N/A
	300
	-100

	Cell Id
	
	0
	126
	1

	ABS pattern (Note 6)
	
	N/A
	0000000001

0000000001
	0000000001

0000000001

	RLM/RRM Measurement Subframe Pattern (Note 7)
	
	0000000001 0000000001
	N/A
	N/A

	CSI Subframe Sets (Note 8)
	CCSI,0
	
	0000000001 0000000001
	N/A
	N/A

	
	CCSI,1
	
	1100111000 1100111000
	N/A
	N/A

	Number of control OFDM symbols
	
	3
	Note 9
	Note 9

	Maximum number of HARQ transmissions
	
	1
	N/A
	N/A

	Reporting mode
	
	PUCCH 1-0
	N/A
	N/A

	Physical channel for CCSI,0 CQI and RI reporting
	
	PUCCH format 2
	N/A
	N/A

	Physical channel for CCSI,1 CQI and RI reporting
	
	PUSCH (Note )
	N/A
	N/A

	PUCCH Report Type for CQI
	
	4
	N/A
	N/A

	PUCCH Report Type for RI
	
	3
	N/A
	N/A

	Reporting periodicity
	ms
	Npd= 10
	N/A
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	N/A

	cqi-pmi-ConfigurationIndex
	
	8
	N/A
	N/A

	ri-ConfigurationInd 
	
	5
	N/A
	N/A

	cqi-pmi-ConfigurationIndex2
	
	9
	N/A
	N/A

	ri-ConfigurationInd2
	
	0
	N/A
	N/A

	Cyclic prefix
	
	Normal
	Normal
	Normal

	Note 1:
Downlink physical channel setup in Cell 2 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern OP.5 TDD as defined in TS 36.521-1 [10] Annex A.5.2.5.
Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS.

Note 4:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping with the aggressor ABS.

Note 5:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS.
Note 6:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.

Note 7:
Time-domain measurement resource restriction pattern for PCell measurements as defined in TS 36.331 [5].
Note 8:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in TS 36.331[5].

Note 9:
The number of control OFDM symbols is not available for ABS and is 3 for the subframe indicated by “0” of ABS pattern.

Note 10:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).
Note 11:
Reference measurement channel in Cell 1 RC.2 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 12:
The number of the CRS ports in Cell 1, Cell 2 and Cell 3 is the same.

Note 13:
SIB-1 will not be transmitted in Cell 2 and Cell 3 in this test.

Note 14:
To avoid collisions between RI/CQI reports and HARQ-ACK it is necessary to report them on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#4 and #9 to allow periodic RI/CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#8 and #3.


Table 9.5.4.2_E.1.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2
	Test 3
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	-94
	-78
	-78

	Antenna correlation
	High for Cell 1, low for Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.05
	0.9

	2
	1.05
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.5.4.2.

9.5.4.2_E1.4
Test description

9.5.4.2_E.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.48 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.4.2_E.1.3-1.

3.
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2 with exceptions listed in 5.2A.5. Message contents are defined in clause 9.5.4.2_E.1.4.3.

9.5.4.2_E.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction for fixed Rank and the SNR according to Table 9.5.4.2_E.1.3-1 as appropriate.

2.
Set the Cell 2 and Cell 3 as defined in Tables 9.5.4.2_E.1.3-1 and according to Annex C3.3.

3.
The SS shall send PDSCH in via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 
The SS sends uplink scheduling information via PDCCH DCI format 0 in subframe #4 and #9 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and #3 (Table A.4.1-2).

4.
Measure 
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 during ABS according to annex G.5.3.

5.
Propagation conditions are set according to Annex B.1.

6.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #3 and #8 (Table A.4.1-2).

7.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.4.2_E.1.3-1.

8.
The UE shall transmit RRC Connection Reconfiguration Complete message.

9.
Propagation conditions are set according to Table 9.5.4.2_E.1.3-1.

10.
The SS shall send PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to the UE reported CQI and RI. In case of  CQI reports for two codewords (codeword #0 and #1), the CQI offset level for codeword #1 is selected from {0,1,2,3,-4,-3,-2,-1}. The SS sends downlink MAC padding bits on the DL RMC. 
The SS sends uplink scheduling information via PDCCH DCI format 0 in subframe #4 and #9 with CQI request bit set to 0 to schedule UL RMC in subframe #8 and #3 (Table A.4.1-2). 

11.
Measure
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If the ratio (
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) satisfies the requirement in Table 9.5.4.2_E.1.5-1, then pass the UE for this test and go to step 12. Otherwise, fail the UE.

12.
If all tests have not been done, then repeat the same procedure (steps 1 to 11) with test conditions according to the Table 9.5.4.2_E.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.4.2_E.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 5.2A.5.1 with the following exceptions:

Table 9.5.4.2_E.1.4.3-1: RadioResourceConfigDedicated-SRB2-DRB(n, m): Additional TDD RI test performance downlink power allocation

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-16 RadioResourceConfigDedicated-SRB2-DRB(n,m)

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  MeasSubframePatternPCell-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      subframePatternTDD-r10 CHOICE {
	
	
	

	        subframeConfig1-5-r10
	‘0000000001 0000000001’
	BIT STRING (SIZE (20))
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  neighCellsCRS-Info-r11 ::= CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      CRS-AssistancedInfoList-r11 ::= SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r11{
	
	2 entries
	

	        CRS-AssistancedInfo-r11 ::= SEQUENCE {
	
	
	

	          physCellId-r11
	126
	
	Cell 2

	
	1
	
	Cell 3

	          antennaPortsCount-r11
	an2
	
	Cell 2, Cell 3

	          mbsfn-SubframeConfigList-r11::= SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF MBSFN-SubframeConfig{
	
	
	Cell 2, Cell 3

	            MBSFN-SubframeConfig:: = SEQUENCE {
	
	
	

	              radioframeAllocationPeriod
	n1
	
	

	              radioframeAllocationOffset
	0
	
	

	              subframeAllocation CHOICE{
	
	
	

	                oneFrame
	‘000000’ B
	non-MBSFN
	

	              }
	
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-2: PhysicalConfigDedicated-DEFAULT: Additional TDD RI test performance downlink power allocation

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	Not present
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	   }
	
	
	

	  cqi-ReportConfig-r10
	CQI-ReportConfig-r10-DEFAULT
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-3: CQI-ReportConfig-r10-DEFAULT: Additional TDD RI test performance downlink power allocation

	Derivation Path: 36.508 [7] clause 4.6.3, Table 4.6.3-2AA CQI-ReportConfig-r10-DEFAULT_

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic-r10 CHOICE{
	
	
	

	    setup SEQUENCE{
	
	
	

	      cqi-PUCCH-ResourceIndex-r10
	0
	
	

	      cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	      cqi-pmi-ConfigIndex
	8
	
	

	      cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	        widebandCQI-r10 SEQUENCE {
	
	
	

	          csi-ReportMode-r10
	Not present
	
	

	      }
	
	
	

	      ri-ConfigIndex
	5
	
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	      cqi-Mask-r9
	Not present
	
	

	      csi-ConfigIndex-r10 CHOICE{
	
	
	

	        setup SEQUENCE{
	
	
	

	          cqi-pmi-ConfigIndex2-r10
	9
	
	

	          ri-Configindex2-r10
	0
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  pmi-RI-Report-r9
	Not present
	
	

	  csi-SubframePatternConfig-r10 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      csi-MeasSubframeSet1-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'0000000001 0000000001'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	      csi-MeasSubframeSet2-r10 CHOICE {
	
	
	

	        subframePatternTDD-r10 CHOICE {
	
	
	

	          subframeConfig1-5-r10
	'1100111000 1100111000'
	BIT STRING (SIZE (20))
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-4: PDSCH-ConfigDedicated-DEFAULT: Additional TDD RI test performance downlink power allocation

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB-3
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-5: AntennaInfoDedicated-r10: Additional TDD RI test performance downlink power allocation
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm3 for Cell 1

Cell 2 and Cell 3 according to test
	Downlink physical channel setup in Cell 2 and Cell 3 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern OP.5 TDD as defined in TS 36.521-1 [10] Annex A.5.2.5.
	

	  codebookSubsetRestriction-r10
	01 for fixed RI = 1

10 for fixed RI = 2

11 for UE reported RI for Cell 1

Cell 2 and Cell 3 according to test

	Downlink physical channel setup in Cell 2 and Cell 3 in accordance with TS 36.521-1 [10] Annex C.3.3 applying OCNG pattern OP.5 TDD as defined in TS 36.521-1 [10] Annex A.5.2.5.
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-6: TDD-Config-DEFAULT: Additional TDD RI test performance downlink power allocation

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa1
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


Table 9.5.4.2_E.1.4.3-7: PUCCH-ConfigDedicated-DEFAULT: Additional TDD RI test performance downlink power allocation
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  ackNackRepetition CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	  tddAckNackFeedbackMode
	Multiplexing
	
	

	}
	
	
	


9.5.4.2_E.1.5
Test requirement

Table 9.5.4.2_E.1.5-1: Test requirement (TDD)

	
	Test 1
	Test 2
	Test 3
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for Cell 1 (dB)
	4
	20
	20
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for Cell 1 (dB[mW/15kHz])
	-94
	-78
	-78

	Antenna correlation
	High for Cell 1, low for Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	High for Cell 1, low for Cell 2 and Cell 3

	1
	N/A
	1.04
	0.89

	2
	1.04
	N/A
	N/A

	UE Category
	≥2
	≥2
	≥2


9.5.5
RI Reporting (with CSI processes)

9.5.5.1_F
FDD RI Reporting with CSI processes for CoMP

9.5.5.1_F.1
FDD RI Reporting with Single CSI process for CoMP

9.5.5.1_F.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank with one CSI process configured.

9.5.5.1_F.1.2
Test applicability

This test applies to all types of E-UTRA FDD category ≥2 UEs release 11 and forward, supporting Maximum CSI processes of One on a component carrier within a band with PDSCH transmission mode 10.
9.5.5.1_F.1.3
Minimum conformance requirements

Each CSI process is associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.5.5.1_F.1.3-1. For UE supports one CSI process CSI process 0 is configured for Test 1 and Test 2, but CSI process 1 is not configured for Test 2. The corresponding ( requirements for Test 1 and Test 2 shall be fulfilled. The requirement on reported RI for CSI process 1 in Test 2 is not applicable.

For UE supports multiple CSI processes, CSI process 0 is configured for Test 1 and CSI processes 0 and 1 are configured for Test 2. The corresponding  requirements for Test 1 and Test 2 shall be fulfilled, and also the requirement on reported RI for CSI process 1 in Test 2.

The minimum performance requirement in Table 9.5.5.1_F.1.3-2 is defined as:

a)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1.

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
c)
For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSI process 0 if UE is configured with multiple CSI processes.

For the parameters specified in Table 9.5.5.1_F.1.3-2, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.5.1_F.1.3-3.

Table 9.5.5.1_F.1.3-1: Configuration of CSI processes

	
	CSI process 0
	CSI process 1

	CSI-RS resource
	CSI-RS signal 0
	CSI-RS signal 1

	CSI-IM resource
	CSI-IM resource 0
	CSI-IM resource 1


Table 9.5.5.1_F.1.3-2: Test Parameters for RI Reporting with Single CSI process for CoMP (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0
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	dB
	0
	0
	0
	0

	
	(
	dB
	0
	0

	 SNR
	dB
	0
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-98
	-78
	-78
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	EPA 5 Low
	EPA 5 Low
	EPA 5 High

	Antenna configuration
	
	2x2
	2x2
	2x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	CSI-RS signal 0
	
	Antenna ports 15,16
	N/A
	Antenna ports 15,16
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-RS 1 configuration
	
	N/A
	3
	N/A
	3

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	1 / 1000001000000000
	N/A
	1 / 1000001000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	1 / 0011000000000000
	N/A
	1 / 0011000000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/1
	N/A
	5/1
	N/A

	CSI-IM 0 configuration
	
	2
	N/A
	2
	N/A

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/1
	N/A
	5/1

	CSI-IM 1 configuration
	
	N/A
	6
	N/A
	6

	RI configuration
	
	Fixed RI=2 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A

	Physical channel for CQI/PMI reporting
	
	PUSCH (Note 6)
	N/A
	PUSCH (Note 6)
	PUSCH (Note 6)

	PUCCH Report Type for CQI/PMI
	
	2
	N/A
	2
	2

	Physical channel for RI reporting
	
	PUCCH Format 2
	N/A
	PUCCH Format 2
	PUCCH Format 2

	PUCCH Report Type for RI
	
	3
	N/A
	3
	3

	CSI process 0 (Note 7)
	CSI-RS
	
	CSI-RS 0
	N/A
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUCCH 1-1
	N/A
	PUCCH 1-1
	N/A

	
	Reporting periodicity
	ms
	Npd = 5
	N/A
	Npd = 5
	N/A

	
	CQI delay
	ms
	8
	N/A
	10
	N/A

	
	cqi-pmi-ConfigurationIndex
	
	6
	N/A
	6
	N/A

	
	ri-ConfigIndex
	
	1
	N/A
	1
	N/A

	CSI process 1 (Note 7, Note 9)
	CSI-RS
	
	N/A
	N/A
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	N/A
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	N/A
	N/A
	PUCCH 1-1

	
	Reporting periodicity
	ms
	N/A
	N/A
	N/A
	Npd = 5

	
	CQI delay
	ms
	N/A
	N/A
	N/A
	10

	
	cqi-pmi-ConfigurationIndex
	
	N/A
	N/A
	N/A
	4

	
	ri-ConfigIndex
	
	N/A
	N/A
	N/A
	1

	CSI process for PDSCH scheduling
	
	CSI process 0
	CSI process 0

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 2, 3, 4, 7, 8 and 9
	
	010000 for fixed RI = 2

010011 for UE reported RI
	100000
	000011 for fixed RI = 1

010011 for UE reported RI
	N/A

	PMI for subframe 1 and 6
	
	100000
	100000
	100000
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4).

Note 2:
3 symbols allocated to PDCCH.

Note 3:
Reference measurement channel RC.13 FDD according to Table A.4-1. PDSCH transmission is scheduled on subframe 2, 3, 4, 7, 8 and 9 from TP1.

Note 4:
TM10 OCNG is transmitted as specified in A.5.1.8 is transmitted on subframe 1 and 6 from TP1.

Note 5:
TM10 OCNG is transmitted as specified in A.5.1.8 is transmitted on subframe 1, 2, 3, 4, 6, 7, 8 and 9 from TP2 for Test 1; TP2 is blanked for Test 2.

Note 6:
To avoid collisions between CQI/PMI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#1 and #6 to allow periodic CQI/PMI to multiplex with the HARQ-ACK on PUSCH in uplink SF#0 and #5.
Note 7:
If UE supports multiple CSI processes, CSI process 0 is configured as ‘RI-reference CSI process’ for CSI process 1.

Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#1 and #6 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#0 and #5.
Note 9:
If UE supports one CSI process, CSI process 1 is not configured in Test 2.


Table 9.5.5.1_F.1.3-3: Minimum requirements for RI Reporting with Single CSI process for CoMP (FDD)

	
	Test 1
	Test 2

	1
	N/A
	1.0

	2
	1.0
	N/A

	UE Category
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.5.5.1.

9.5.5.1_F.1.4
Test description

9.5.5.1_F.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.5.1_F.1.3-2.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.5.1_F.1.4.3.

9.5.5.1_F.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction, PMI for subframe for fixed Rank and the SNR according to Table 9.5.5.1_F.1.3-2 and C.3.2-1 of Annex C.3.2 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1).

3.
Measure the 
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(fixed Rank 1 or fixed Rank 2) according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.5.1_F.1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.5.1_F.1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1).

10.
Measure
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 according to Annex G.5.3
If the ratio (
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) satisfies the requirement in Table 9.5.5.1_F.1.5-1, then pass the UE for this test and go to step 11. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.5.1_F.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.5.1_F.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.5.1_F.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11
	CSI-RS-ConfigZP-r11-DEFAULT
	
	

	  cqi-ReportConfig-v1130
	CQI-ReportConfig-v1130-DEFAULT
	
	

	}
	
	
	


Table 9.5.5.1_F.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path:36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.5.1_F.1.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10
	tm10-v1130
	
	

	  codebookSubsetRestriction-r10
	Not present
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.1_F.1.4.3-4: CQI-ReportConfig-v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	6
	CSI process 0
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	Not present
	
	

	          }
	
	
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	CSI process 0
	

	        csi-ConfigIndex-r11
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-ProcessToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	1 entry
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11[1]
	0
	
	

	        codebookSubsetRestriction-r11[1]
	According to each test
	010000 for fixed RI = 2,
000011 for fixed RI = 1,

010011 for UE reported RI
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.1_F.1.4.3-5: CSI-RS-ConfigZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigZP-r11 ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigZPId-r11
	1
	
	

	  resourceConfigList-r11
	For Zero-power CSI-RS 0 

= 0011000000000000
For Zero-power CSI-RS 1 configuration = 1000001000000000
	Parameter: ZeroPowerCSI-RS
	

	  subframeConfig-r11
	1
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9.5.5.1_F.1.5
Test requirement

Table 9.5.5.1_F.1.5-1: Test requirements for RI Reporting with Single CSI process for CoMP (FDD)

	
	Test 1
	Test 2

	1
	N/A
	0.99

	2
	0.99
	N/A

	UE Category
	≥2
	≥2


9.5.5.1_F.2
FDD RI Reporting with Multiple CSI processes for CoMP
Editor’s Note: The test procedure to test the reported RI requirement for CSI process 1 in Test 2 for multiple CSI process is TBD
9.5.5.1_F.2.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank with multiple CSI process configured.

9.5.5.1_F.2.2
Test applicability

This test applies to all types of E-UTRA FDD category≥ 2 UEs release 11 and forward, supporting Maximum CSI processes of Three or Four on a component carrier within a band with PDSCH transmission mode 10.
9.5.5.1_F.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.5.1_F.1.3

9.5.5.1_F.2.4
Test description

9.5.5.1_F.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.5.1_F.2.3-2.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.5.1_F.2.4.3.

9.5.5.1_F.2.4.2
Test procedure
1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction, PMI for subframe for fixed Rank and the SNR according to Table 9.5.5.1_F.1.3-2 and C.3.2-1 of Annex C.3.2 as appropriate.

2.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The transport format to be used is defined in Annex A.4 Table A.4-1. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1). 

3.
Measure the 
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(fixed Rank 1 or fixed Rank 2) according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in every subframe (Table A.4.1-1).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.5.1_F.1.3-2.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.5.1_F.1.3-2.

9.
The SS shall send PDSCH via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The transport format to be used is defined in Annex A.4 Table A.4-1. The SS sends uplink scheduling information via PDCCH DCI format 0 with CQI request bit set to 0 to schedule UL RMC in subframe #0 and #5 (Table A.4.1-1).

10.
Measure
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 according to Annex G.5.3
If the ratio (
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) satisfies the requirement in Table 9.5.5.1_F.2.5-1, then pass the UE for this test and go to step 11. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.5.1_F.1.3-2 for the other Tests as appropriate. Otherwise pass the UE.
9.5.5.1_F.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.5.1_F.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.8.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo
	Not present
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-ConfigNZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-NZP-r11)) OF {
	2 entry
	
	

	    CSI-RS-ConfigNZP-r11
	CSI-RS-ConfigNZP-r11-DEFAULT
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-RS-ZP-r11)) OF {
	2 entry
	
	

	    CSI-RS-ConfigZP-r11
	CSI-RS-ConfigZP-r11-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.1_F.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.5.1_F.2.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm10-v1130
	
	

	  codebookSubsetRestriction-r10
	Not present
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.1_F.2.4.3-4: CQI-ReportConfig- v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	2 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	For CSI process 0 = 1
For CSI process 1 = 2
	
	

	        cqi-pmi-ConfigIndex-r11
	For CSI process 0 = 6
For CSI process 1 = 4
	
	

	        cqi-FormatIndicatorPeriodic-r11 CHOICE {
	
	
	

	          widebandCQI-r11 SEQUENCE {
	
	
	

	            csi-ReportMode-r11
	Not present
	
	

	          }
	
	
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	
	

	        csi-ConfigIndex-r11
	Not present
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  cqi-ReportBoth-r11 SEQUENCE {
	
	
	

	    csi-IM-ConfigToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-IM-r11)) OF SEQUENCE {
	2 entry
	
	

	      csi-IM-ConfigId-r11
	For CSI-IM 0 = 1

For CSI-IM 1 = 2
	
	

	      resourceConfig-r11
	For CSI-IM 0 = 2

For CSI-IM 1 = 6
	
	

	      subframeConfig-r11
	1
	
	

	    }
	
	
	

	
	
	
	

	    csi-ProcessToAddModList-r11 SEQUENCE (SIZE (1..maxCSI-Proc-r11)) OF SEQUENCE {
	2 entry
	
	

	      p-C-AndCBSRList-r11[1] SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	        p-C-r11
	0
	
	

	        codebookSubsetRestriction-r11
	According to each test
	010000 for fixed RI = 2,
000011 for fixed RI = 1,

010011 for UE reported RI
	

	      }
	
	
	

	      cqi-ReportBothProc-r11[1] SEQUENCE {
	
	
	

	        ri-Ref-CSI-ProcessId-r11
	1
	
	

	        pmi-RI-Report-r11
	setup
	
	

	      }
	
	
	

	      cqi-ReportPeriodicProcId-r11
	For CSI process 0 = 1

For CSI process 1 = 2
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.1_F.2.4.3-5: CSI-RS-ConfigNZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigNZP-r11 ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigNZPId-r11
	For CSI-RS 0 = 1
For CSI-RS 1 = 2
	
	

	  resourceConfig-r11
	For CSI-RS 0 = 0

For CSI-RS 1 = 3
	
	

	}
	
	
	


Table 9.5.5.1_F.2.4.3-6: CSI-RS-ConfigZP-r11-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigZP-r11 ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigZPId-r11
	For Zero-power CSI-RS 0 = 1
For Zero-power CSI-RS 1 = 2
	
	

	  resourceConfigList-r11
	For Zero-power CSI-RS 0 = 0011000000000000
For Zero-power CSI-RS 1 = 1000001000000000
	
	

	}
	
	
	


9.5.5.1_F.2.5
Test requirement

Table 9.5.5.1_F.2.5-1: Test requirements for RI Reporting with Multiple CSI processes for CoMP (FDD)

	
	Test 1
	Test 2

	1
	N/A
	0.99


	2
	0.99
	N/A

	UE Category
	≥2
	≥2


9.5.5.2_F
TDD RI Reporting with CSI processes for CoMP

9.5.5.2_F.1
TDD RI Reporting with Single CSI process for CoMP

9.5.5.2_F.1.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank with one CSI process configured.

9.5.5.2_F.1.2
Test applicability

This test applies to all types of E-UTRA TDD category ≥2 UEs release 11 and forward, supporting Maximum CSI processes of One on a component carrier within a band with PDSCH transmission mode 10.
9.5.5.2_F.1.3
Minimum conformance requirements

Each CSI process is associated with a CSI-RS resource and a CSI-IM resource as shown in Table 9.5.5.2_F.1.3-1. For UE supports one CSI process CSI process 0 is configured for Test 1 and Test 2, but CSI process 1 is not configured for Test 2.The corresponding ( requirements for Test 1 and Test 2 shall be fulfilled. The requirement on reported RI for CSI process 1 in Test 2 is not applicable.

For UE supports multiple CSI processes, CSI process 0 is configured for Test 1 and CSI processes 0 and 1 are configured for Test 2. The corresponding  requirements for Test 1 and Test 2 shall be fulfilled, and also the requirement on reported RI for CSI process 1 in Test 2.

The minimum performance requirement in Table 9.5.5.2_F.1.3-2 is defined as:

a) The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ( (1.

b)
The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
c)
For Test 2, the RI reported for CSI process 1 shall be the same as the most recent RI reported for CSI process 0 if UE is configured with multiple CSI processes
For the parameters specified in Table 9.5.5.2_F.1.3-2, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.5.5.2_F.1.3-3.

Table 9.5.5.2_F.1.3-1: Configuration of CSI processes

	
	CSI process 0
	CSI process 1

	CSI-RS resource
	CSI-RS signal 0
	CSI-RS signal 1

	CSI-IM resource
	CSI-IM resource 0
	CSI-IM resource 1


Table 9.5.5.2_F.1.3-2: Test Parameters for RI Reporting with Single CSI process for CoMP (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	
	
	TP1
	TP2
	TP1
	TP2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	10
	10
	10
	10

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0
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	dB
	0
	0
	0
	0

	
	(
	dB
	0
	0

	Uplink downlink configuration
	
	2
	2
	2
	2

	Special subframe configuration
	
	4
	4
	4
	4

	 SNR
	dB
	0
	0
	20
	20
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	dB[mW/15kHz]
	-98
	-98
	-78
	-78
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
	
	EPA 5 Low
	EPA 5 Low
	EPA 5 Low
	EPA 5 High

	Antenna configuration
	
	2x2
	2x2
	2x2
	2x2

	Beamforming Model
	
	As specified in Section B.4.3
	As specified in Section B.4.3

	Timing offset between TPs
	us
	0
	0

	Frequency offset between TPs
	Hz
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0
	Antenna ports 0

	CSI-RS signal 0
	
	Antenna ports 15,16
	N/A
	Antenna ports 15,16
	N/A

	CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-RS 0 configuration
	
	0
	N/A
	0
	N/A

	CSI-RS signal 1
	
	N/A
	Antenna ports 15,16
	N/A
	Antenna ports 15,16

	CSI-RS 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-RS 1 configuration
	
	N/A
	3
	N/A
	3

	Zero-power CSI-RS 0 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	N/A
	3 / 1000001000000000
	N/A
	3 / 1000001000000000

	Zero-power CSI-RS 1 configuration

ICSI-RS / ZeroPowerCSI-RS bitmap
	
	3 / 0011000000000000
	N/A
	3 / 0011000000000000
	N/A

	CSI-IM 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	5/3
	N/A
	5/3
	N/A

	CSI-IM 0 configuration
	
	2
	N/A
	2
	N/A

	CSI-IM 1 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	
	N/A
	5/3
	N/A
	5/3

	CSI-IM 1 configuration
	
	N/A
	6
	N/A
	6

	RI configuration
	
	Fixed RI=2 and follow RI
	N/A
	Fixed RI=1 and follow RI
	N/A

	CSI process 0 (Note 6, 7)
	CSI-RS
	
	CSI-RS 0
	N/A
	CSI-RS 0
	N/A

	
	CSI-IM
	
	CSI-IM 0
	N/A
	CSI-IM 0
	N/A

	
	Reporting mode
	
	PUSCH 3-1
	N/A
	PUSCH 3-1
	N/A

	
	Reporting Interval
	ms
	5
	N/A
	5
	N/A

	
	CQI delay
	ms
	11
	N/A
	11
	N/A

	CSI process 1 (Note 6, 7, 9)
	CSI-RS
	
	N/A
	N/A
	N/A
	CSI-RS 1

	
	CSI-IM
	
	N/A
	N/A
	N/A
	CSI-IM 1

	
	Reporting mode
	
	N/A
	N/A
	N/A
	PUSCH 3-1

	
	Reporting Interval
	ms
	N/A
	N/A
	N/A
	5

	
	CQI delay
	ms
	N/A
	N/A
	N/A
	11

	CSI process for PDSCH scheduling
	
	CSI process 0
	CSI process 0

	Cell ID
	
	0
	6
	0
	6

	Quasi-co-located CSI-RS
	
	CSI-RS 0
	CSI-RS 1
	CSI-RS 0
	CSI-RS 1

	Quasi-co-located CRS
	
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2
	Same Cell ID as Cell 1
	Same Cell ID as Cell 2

	PMI for subframe 4 and 9
	
	010000 for fixed RI = 2

010011 for UE reported RI
	100000
	000011 for fixed RI = 1

010011 for UE reported RI
	N/A

	PMI for subframe 3 and 8
	
	100000
	100000
	100000
	N/A

	Max number of HARQ transmissions
	
	1
	N/A
	1
	N/A

	ACK/NACK feedback mode
	
	Multiplexing
	N/A
	Multiplexing
	N/A

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
3 symbols allocated to PDCCH

Note 3:
Reference measurement channel RC.13 TDD according to Table A.4-1. PDSCH transmission is scheduled on subframe 4 and 9 from TP1.

Note 4:
TM10 OCNG as specified in A.5.2.8 is transmitted on subframe 3 and 8 from TP1.

Note 5:
TM10 OCNG as specified in A.5.2.8 is transmitted on subframe 3, 4, 8 and 9 from TP2 for Test 1; TP2 is blanked for Test 2.

Note 6:
Reported wideband CQI and PMI are used and sub-band CQI is discarded.

Note 7:
If UE supports multiple CSI processes, CSI process 0 is configured as ‘RI-reference CSI process’ for CSI process 1.
Note 8:
PDCCH DCI format 0 with a trigger for aperiodic CQI shall be transmitted in downlink SF#3and #8 to allow aperiodic CQI/PMI/RI to be transmitted in uplink SF#7 and #2.
Note 9:
If UE supports one CSI process, CSI process 1 is not configured in Test 2.


Table 9.5.5.2_F.1.3-3: Minimum requirements for RI Reporting with Single CSI process for CoMP (TDD)

	
	Test 1
	Test 2

	1
	N/A
	1.0

	2
	1.0
	N/A

	UE Category
	≥2
	≥2


The normative reference for this requirement is TS 36.101 [2] clause 9.5.5.2.

9.5.5.2_F.1.4
Test description

9.5.5.2_F.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.5.2_F.1.3-2.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.5.2_F.1.4.3.

9.5.5.2_F.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction, PMI for subframe for fixed Rank and the SNR according to Table 9.5.5.2_F.1.3-1 as and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall send PDSCH in via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2).

3.
Measure the
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according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.5.2_F.1.3-1.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.5.2_F.1.3-1.

9.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 in subframe #2 and #7 (Table A.4.1-2). 

10.
Measure
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 according to Annex G.5.3.
If the ratio (
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) satisfies the requirement in Table 9.5.5.2_F.1.5-1, then pass the UE for this test and go to step 12. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.5.2_F.1.3-1 for the other Tests as appropriate. Otherwise pass the UE.

9.5.5.2_F.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.5.2_F.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  pdsch-ConfigDedicated
	PDSCH-ConfigDedicated-DEFAULT
	
	

	  antennaInfo-r10 CHOICE {
	
	
	

	    explicitValue-r10
	AntennaInfoDedicated-r10
	
	

	  }
	
	
	

	  csi-RS-ConfigZPToAddModList-r11
	CSI-RS-ConfigZP-r11-DEFAULT
	
	

	  cqi-ReportConfig-v1130
	CQI-ReportConfig-v1130-DEFAULT
	
	

	}
	
	
	


Table 9.5.5.2_F.1.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.5.2_F.1.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10
	tm10-v1130
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	  }
	
	
	

	}
	
	
	


Table 9.5.5.2_F.1.4.3-4: CQI-ReportConfig- v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	10
	CSI process 0
	

	        ri-ConfigIndex-r11
	1
	CSI process 0
	

	        csi-ConfigIndex-r11 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            cqi-pmi-ConfigIndex2-r11
	According to each test
	For CSI process 1:

Test 1 = N/A

Test 2 = 15
	

	            ri-ConfigIndex2-r11
	According to each test
	For CSI process 1:

Test 1 = N/A

Test 2 = 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


Table 9.5.5.2_F.1.4.3-5: CSI-RS-ConfigZP-r11-DEFAULT
	Derivation Path: 36.3508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-ConfigZP-r11 ::= SEQUENCE {
	
	
	

	  csi-RS-ConfigZPId-r11
	1
	
	

	  resourceConfigList-r11
	For Zero-power CSI-RS 0 

= 0011000000000000
For Zero-power CSI-RS 1 configuration = 1000001000000000
	Parameter: ZeroPowerCSI-RS
	

	  subframeConfig-r11
	3
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	}
	
	
	


9.5.5.2_F.1.5
Test requirement

Table 9.5.5.2_F.1.5-1: Test requirements for RI Reporting with Single CSI process for CoMP (FDD)

	
	Test 1
	Test 2

	1
	N/A
	0.99

	2
	0.99
	N/A

	UE Category
	≥2
	≥2


9.5.5.2_F.2
TDD RI Reporting with Multiple CSI processes for CoMP
Editor’s Note: The test procedure to test the reported RI requirement for CSI process 1 in Test 2 for multiple CSI process is TBD

9.5.5.2_F.2.1
Test purpose

To verify that the reported rank indicator accurately represents the channel rank with Multiple CSI processes configured.

9.5.5.2_F.2.2
Test applicability

This test applies to all types of E-UTRA TDD category ≥2 UEsrelease 11 and forward, supporting Maximum CSI processes of Three or Four on a component carrier within a band with PDSCH transmission mode 10.
9.5.5.2_F.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 9.5.5.2_F.1.3

9.5.5.2_F.2.4
Test description

9.5.5.2_F.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.2.

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.40 for antenna configuration 2x2.

2.
The parameter settings for the cell are set up according to Table 9.5.5.2_F.2.3-2.

3.
Downlink signals are initially set up according to Annex C.1 and Annex C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.5.5.2_F.2.4.3.

9.5.5.2_F.2.4.2
Test procedure
1.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration, antenna correlation, CodeBookSubsetRestriction, PMI for subframe for fixed Rank and the SNR according to Table 9.5.5.2_F.1.3-2 as  and C.3.3-1 of Annex C.3.3 as appropriate.

2.
The SS shall send PDSCH in via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2).

3.
Measure the
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according to annex G.5.3.

4.
Propagation conditions are set according to Annex B.1.

5.
The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2).

6.
The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE reported RI according to Table 9.5.5.2_F.1.3-2.

7.
The UE shall transmit RRC Connection Reconfiguration Complete message.

8.
Propagation conditions are set according to Table 9.5.5.2_F.1.3-2.

9.
The SS shall send PDSCH via PDCCH DCI format 2C for C_RNTI to transmit the DL RMC according to the UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format 0 to schedule UL RMC in subframe #2 and #7 (Table A.4.1-2).

10.
Measure
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If the ratio (
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) satisfies the requirement in Table 9.5.5.2_F.2.5-1, then pass the UE for this test and go to step 12. Otherwise, fail the UE.

11.
If all tests have not been done, then repeat the same procedure (steps 1 to 10) with test conditions according to the Table 9.5.5.2_F.1.3-2 for the other Tests as appropriate. Otherwise pass the UE.
9.5.5.2_F.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.5.5.2_F.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	CQI-ReportConfig-r10-DEFAULT using condition RBC
	
	

	  antennaInfo CHOICE {
	
	
	

	    explicitValue
	AntennaInfoDedicated
	
	

	   }
	
	
	

	}
	
	
	


Table 9.5.5.2_F.2.4.3-2: PDSCH-ConfigDedicated-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  p-a
	dB0
	
	

	}
	
	
	


Table 9.5.5.2_F.2.4.3-3: AntennaInfoDedicated-r10
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	AntennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	  transmissionMode-r10 
	tm10-v1130
	
	

	  }
	
	
	

	  ue-TransmitAntennaSelection CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 9.5.5.2_F.2.4.3-4: CQI-ReportConfig- v1130-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-v1130 ::= SEQUENCE {
	
	
	

	  cqi-ReportPeriodic-v1130 SEQUENCE {
	
	
	

	    cqi-ReportPeriodicProcExtToAddModList-r11 SEQUENCE (SIZE (1..maxCQI-ProcExt-r11)) OF SEQUENCE {
	1 entry
	
	

	      cqi-ReportPeriodicProcExtId-r11[1] SEQUENCE {
	
	
	

	        cqi-ReportPeriodicProcExtId-r11
	1
	
	

	        cqi-pmi-ConfigIndex-r11
	6
	CSI process 0
	

	        }
	
	
	

	        ri-ConfigIndex-r11
	1
	CSI process 0
	

	        csi-ConfigIndex-r11 CHOICE {
	
	
	

	          setup SEQUENCE {
	
	
	

	            cqi-pmi-ConfigIndex2-r11
	According to each test
	For CSI process 1:

Test 1 = N/A

Test 2 = 4
	

	            ri-ConfigIndex2-r11
	According to each test
	For CSI process 1:

Test 1 = N/A

Test 2 = 1
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	


Table 9.5.5.2_F.2.4.3-5: CSI-RS-Config
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-RS-Config-r10 ::= SEQUENCE {
	
	
	

	  csi-RS-r10 CHOICE{
	
	
	

	    release
	NULL
	
	

	    setup SEQUENCE {
	
	
	

	      antennaPortsCount-r10
	an2
	Parameter represents the number of antenna ports used for transmission of CSI reference signals
	

	      resourceConfig-r10
	For CSI-RS 0 configuration = 0

For CSI-RS1 configuration = 3
	Parameter: CSI reference signal configuration
	

	      subframeConfig-r10
	3
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	      p-C-r10
	0
	Parameter: 
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 which is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback
	

	    }
	
	
	

	    }
	
	
	

	    zeroTxPowerCSI-RS-r10 CHOICE {
	
	
	

	     release
	
	
	

	    setup SEQUENCE {
	
	
	

	      zeroTxPowerResourceConfigList-r10
	5
	
	

	      zeroTxPowerSubframeConfig-r10
	3
	
	

	    }
	
	
	

	    }
	
	
	

	}
	
	
	


Table 9.5.5.2_F.2.4.3-6: CSI-Process
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CSI-Process-r11::= SEQUENCE {
	
	
	

	CSI-ProcessId-r11
	1
	
	

	CSI-RS-ConfigNZPId-r11
	According to each CSI process
	For CSI-RS 0 = 1

For CSI-RS 1 = 2
	

	CSI-IM-ConfigId-r11
	1
	
	

	p-C-AndCBSRList-r11 SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	1 entry
	
	

	    p-C-r11
	0
	
	

	   codebookSubsetRestriction-r11
	According to each test
	
	

	   }
	
	
	


9.5.5.2_F.2.5
Test requirement

Table 9.5.5.2_F.2.5-1: Test requirements for RI Reporting with Multiple CSI processes for CoMP (TDD)

	
	Test 1
	Test 2

	1
	N/A
	0.99

	2
	0.99
	N/A

	UE Category
	≥2
	≥2


9.6
Additional requirements for carrier aggregation

This clause includes requirements for the reporting of channel state information (CSI) with the UE configured for carrier aggregation. The purpose is to verify that the channel state for each cell is correctly reported with multiple cells configured for periodic reporting.
Unless otherwise stated, the logical carriers PCC / SCC are mapped on physical frequencies as defined in Table 9.6-1.

Table 9.6-1: PCC/SCCs frequency mapping

	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band CA
	CC1-CC2
	1

	Inter-band CA (CA_x-y)
	Bx-By (if not supported by the UE, then By-Bx)
	2

	Note 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS 36.508.

Note 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS 36.508.


9.6.1
Periodic reporting on multiple cells (Cell-Specific Reference Symbols)

9.6.1.1_A
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA

9.6.1.1_A.1
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA(2DL CA) 

9.6.1.1_A.1.1
Test purpose

To verify that the UE reports different CQI indices for Pcell and Scell if each cell experiences a different SNR. 

9.6.1.1_A.1.2
Test applicability

This test applies to
all types of E-UTRA FDD release 10 and forward UE of category 3 or higher that support inter-band OR intra-band contiguous DL CA.
This test also applies to all types of E-UTRA FDD release 11 and forward UE of category 3 or higher that support intra-band non contiguous DL CA.
9.6.1.1_A.1.3
Minimum conformance requirements

The following requirements apply to UE Category ≥3. For the parameters specified in Table 9.6.1.1_A.1.3-1 and Table 9.6.1.1_A.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.

Table 9.6.1.1_A.1.3-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD)

	Parameter
	Unit
	Pcell
	Scell

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	dB[mW/15kHz] 
	-88
	-94
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	Ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	11
	16 [shift of 5 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.1_A.1.3-2: PUCCH 1-0 static test (FDD)

	Test number
	Bandwidth combination

	1
	10MHz for both cells

	2
	20MHz for both cells

	3
	5MHz for both cells

	4
	5MHz for PCell and 10MHz for SCell

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.1.

9.6.1.1_A.1.4
Test description

9.6.1.1_A.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.
Channel Bandwidths to be tested: Select one according to Table 9.6.1.1_A.1.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.1_A.1.4.1-1

Table 9.6.1.1_A.1.4.1-1: Test point selection for PUCCH 1-0 static test
	CA Applicability
	Bandwidth combination

	
	10+10
	20+20
	5+5
	5+10

	Inter-band CA (two bands) (CA2_A2)
	Test 1
	Test 2
	Test 3
	Test4

	Intra-band contiguous CA (CA2_C)
	Test 1
	Test 2
	Test 3
	Test4

	Intra-band non-contiguous CA (with two sub-blocks) (CA2_N2)
	Test 1
	Test 2
	Test 3
	Test4

	Note 1:
Only one test point is tested.
Select the first UE supported CA bandwidth combination (moving from left to right) and then choose any one of the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure group A.45 as appropriate.


2.
The parameter settings for the cell are set up according to Table 9.6.1.1_A.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.1_A.1.4.3.

9.6.1.1_A.1.4.2
Test procedure

1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.1_A.1.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.1.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.1.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.1_A.1.4.3-7.
3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.1_A.1.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE. 
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cell. For each CSI report calculate the respective difference CQIP-S = wideband CQIPcell – wideband CQIScell.

7.
If more than 1800 values of CQIP-S are ≥ 2 pass the UE. Otherwise fail the UE.

9.6.1.1_A.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 9.6.1.1_A.1.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.1.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.1.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	setup
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	11
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	widebandCQI
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.1.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.1_A.1.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.1.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.1_A.1.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	16
	
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.6.1.1_A.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.1_A.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.6.1.1_A.2
FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA (3DL CA)

9.6.1.1_A.2.1
Test purpose

To verify that the UE reports different CQI indices for Pcell and Scells if each cell experiences a different SNR.

9.6.1.1_A.2.2
Test applicability

This test case applies to all types of E-UTRA FDD release 10 and forward UE of category 5 or higher that support 3DL Intra-band contiguous CA or 3DL Inter-band CA, or 3DL with Intra-band contiguous and Inter-band CA.

This test case also applies to all types of E-UTRA FDD release 11 and forward UE of category 5 or higher that support 3DL with Intra-band non-contiguous and Inter-band CA, or 3DL with Intra-band non-contiguous and Intra-band contiguous CA.
9.6.1.1_A.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥5. For the parameters specified in Table 9.6.1.1_A.2.3-1 and Table 9.6.1.1_A.2.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2 reported shall be such that

wideband CQIPcell – wideband CQIScell1 ≥ 2

wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

Table 9.6.1.1_A.2.3-1: Parameters for PUCCH 1-0 static test on multiple cells (FDD, 3 DL CA)

	Parameter
	Unit
	Pcell
	Scell1
	Scell2

	PDSCH transmission mode
	
	1

	Downlink power allocation
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	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz] 
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	21
	26 [shift of 5 ms relative to Pcell]
	31 [shift of 10 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.


Table 9.6.1.1_A.2.3-2: PUCCH 1-0 static test (FDD, 3DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	3x20

	2
	20+20+15

	3
	20+20+10

	4
	20+15+15

	5
	20+15+10

	6
	20+10+10

	7
	15+15+10

	8
	20+10+5

	9
	20+15+5

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.1.

9.6.1.1_A.2.4
Test description

9.6.1.1_A.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.1_A.2.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.1_A.2.4.1-1.

Table 9.6.1.1_A.2.4.1-1: Test point selection for PUCCH 1-0 static test

	CA Applicability
	Bandwidth combination

	
	3x20
	20+20+15
	20+20+10
	20+15+15
	20+15+10
	20+10+10
	15+15+10
	20+10+5
	20+15+5

	Intra-band contiguous (CA_C)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9

	Inter-band (CA_A_2)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9

	Inter-band (CA_A_3) 
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9

	Intra-band non-contiguous (CA_N)
	Test 1
	Test 2
	Test 3
	Test4
	Test5
	Test6
	Test7
	Test8
	Test9

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.1_A.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.1_A.2.4.3.

9.6.1.1_A.2.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.1_A.2.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.1_A.2.4.3-7.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.1_A.2.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE. 
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cells. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPcell – wideband CQIScell1 and the respective difference CQIS1-S2 = wideband CQIScell1 – wideband CQIScell2.

7.
If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.

9.6.1.1_A.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.1_A.2.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.2.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.1_A.2.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	setup
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	21
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	widebandCQI
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.1_A.2.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	26
	
	Scell1

	
	31
	
	Scell2

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.6.1.1_A.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.1_A.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.6.1.2_A
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA

9.6.1.2_A.1
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA (2DL CA) 
9.6.1.2_A.1.1
Test purpose
To verify that the UE reports different CQI indices for Pcell and Scell if each cell experiences a different SNR.
9.6.1.2_A.1.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 10 and forward with category 3 or higher that support intra-band contiguous DL CA or inter band DL CA. 

This test applies to all types of E-UTRA TDD UE release 11 and forward with category 3 or higher that support intra-band non-contiguous DL CA.
9.6.1.2_A.1.3
Minimum conformance requirements

The following requirements apply to UE Category ≥3. For the parameters specified in Table 9.6.1.2_A.1.3-1 and Table 9.6.1.2_A.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
Table 9.6.1.2_A.1.3-1: PUCCH 1-0 static test on multiple cells (TDD, 2 DL CA)

	Parameter
	Unit
	Pcell
	Scell

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	dB[mW/15kHz] 
	-88
	-94
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	8
	13 [shift of 5 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.


Table 9.6.1.2_A.1.3-2: PUCCH 1-0 static test (TDD, 2 DL CA)

	Test number
	Bandwidth combination

	1
	20MHz for both cells

	2
	15MHz for PCell and 20MHz for SCell

	Note 1: 
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.2.

9.6.1.2_A.1.4
Test description

9.6.1.2_A.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA otherwise Mid Range as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested:  Select one according to Table 9.6.1.2_A.1.4.1-1.
CA Capability to be tested: Select one according to Table 9.6.1.2_A.1.4.1-1.

Table 9.6.1.2_A.1.4.1-1: Test point selection for CQI Reporting under AWGN conditions – PUCCH 1-0 for 2DL CA
	CA Capability
	Bandwidth Combination

	
	20+20
	20+15

	Inter-band CA (two bands) (CA2_A2)
	Test 1
	N/A

	Intra-band contiguous CA (CA2_C)
	Test 1
	Test 2

	Intra-band non-contiguous CA (with two sub-blocks) (CA2_N2)
	Test 1
	N/A

	Note 1:
Only one test point is tested.
Select the first Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure group A.45 as appropriate.

2.
The parameter settings for the cell are set up according to Table 9.6.1.2_A.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.2_A.1.4.3.

9.6.1.2_A.1.4.2
Test procedure

1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.2_A.1.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.2_A.1.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.2_A.1.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.2_A.1.4.3-7.
3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.2_A.1.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE.

6.
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cell. For each CSI report calculate the respective difference CQIP-S = wideband CQIPcell – wideband CQIScell.  

7.
If more than 1800 values of CQIP-S are ≥ 2 pass the UE. Otherwise fail the UE. 

9.6.1.2_A.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 9.6.1.2_A.1.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.2_A.1.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.2_A.1.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	8
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.2_A.1.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.2_A.1.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.2_A.1.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.2_A.1.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	13
	
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.6.1.2_A.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.2_A.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.6.1.2_A.2
TDD CQI Reporting under AWGN conditions – PUCCH 1-0 for CA (3DL CA)

9.6.1.2_A.2.1
Test purpose

To verify that the UE reports different CQI indices for Pcell and Scells if each cell experiences a different SNR.

9.6.1.2_A.2.2
Test applicability

This test case applies to all types of E-UTRA TDD release 10 and forward UE of category 5 or higher that support 3DL Intra-band contiguous CA or 3DL Inter-band CA, or 3DL with Intra-band contiguous and Inter-band CA.

This test case also applies to all types of E-UTRA TDD release 11 and forward UE of category 5 or higher that support 3DL Intra-band non-contiguous CA or 3DL with Intra-band non-contiguous and Inter-band CA, or 3DL with Intra-band non-contiguous and Intra-band contiguous CA.
9.6.1.2_A.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥5. For the parameters specified in Table 9.6.1.2_A.2.3-1 and Table 9.6.1.2_A.2.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2 reported shall be such that

wideband CQIPcell – wideband CQIScell1 ≥ 2

wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

Table 9.6.1.2_A.2.3-1: Parameters for PUCCH 1-0 static test on multiple cells (TDD, 3 DL CA)

	Parameter
	Unit
	Pcell
	Scell1
	Scell2

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz] 
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	18
	23 [shift of 5 ms relative to Pcell]
	28 [shift of 10 ms relative to Pcell]

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.
	


Table 9.6.1.2_A.2.3-2: PUCCH 1-0 static test (TDD, 3DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	3x20

	2
	20+20+15

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.2.

9.6.1.2_A.2.4
Test description

9.6.1.2_A.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.2_A.2.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.2_A.2.4.1-1

Table 9.6.1.2_A.2.4.1-1: Test point selection for PUCCH 1-0 static test
	CA Applicability
	Bandwidth combination

	
	3x20
	20+20+15

	Intra-band contiguous (CA_C)
	Test 1
	Test 2

	Inter-band (CA_A_2)
	Test 1
	Test 2

	Inter-band (CA_A_3) 
	Test 1
	Test 2

	Intra-band non-contiguous (CA_N)
	Test 1
	Test 2

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.2_A.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.2_A.2.4.3.

9.6.1.2_A.2.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.2_A.2.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.2_A.2.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.2_A.2.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.2_A.2.4.3-7.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.2_A.2.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE. 
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cells. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPcell – wideband CQIScell1 and the respective difference CQIS1-S2 = wideband CQIScell1 – wideband CQIScell2.

7.
If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.

9.6.1.2_A.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.2_A.2.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.2_A.2.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.2_A.2.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	18
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.2_A.2.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.2_A.2.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.2_A.2.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.2_A.2.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	23
	
	Scell1

	
	28
	
	Scell2

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.6.1.2_A.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.2_A.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.6.1.3
TDD-FDD CA for FDD PCell

9.6.1.3.1
TDD FDD CA CQI Reporting under AWGN conditions – PUCCH 1-0 for FDD PCell (2DL CA)
9.6.1.3.1.1
Test purpose
To verify that the UE reports different CQI indices for FDD PCell and SCell if each cell experiences a different SNR.

9.6.1.3.1.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that support 2DL CA with FDD as PCell (UE categories 5 and onwards).
9.6.1.3.1.3
Minimum conformance requirements

The following requirements apply to UE Category ≥3. For TDD-FDD CA with FDD PCell with 2 DL CC , for the parameters specified in Table 9.6.1.3.1.3-1 and Table 9.6.1.3.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
Table 9.6.1.3.1.3-1: PUCCH 1-0 static test on multiple cells (TDD-FDD CA with FDD PCell, 2DL CA)

	Parameter
	Unit
	PCell
	SCell

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	N/A
	2

	Special subframe configuration
	
	N/A
	4

	Downlink power allocation
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	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4
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	-94
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	9
	14 (shift of 5 ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD and OP.1 TDD as described in Annex A.5.1.1 and A.5.2.1.


Table 9.6.1.3.1.3-2: PUCCH 1-0 static test (TDD-FDD CA with FDD PCell, 2DL CA)

	Test number
	Bandwidth combination

	1
	20MHz for FDD cell and 20MHz for TDD cell

	2
	10MHz for FDD cell and 20MHz for TDD cell

	3
	15MHz for FDD cell and 20MHz for TDD cell

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2A. The test coverage for different number of component carriers is defined in 9.1.1.3.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.3.

9.6.1.3.1.4
Test description

9.6.1.3.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA otherwise Mid Range as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested:  Select one according to Table 9.6.1.3.1.4.1-1.
CA Capability to be tested: Select one according to Table 9.6.1.3.1.4.1-1.

Table 9.6.1.3.1.4.1-1: Test point selection for CQI Reporting under AWGN conditions – PUCCH 1-0 for FDD PCell (2DL CA)

	CA Applicability
	Bandwidth combination

	
	20+20
	10+20
	15+20

	Inter-band CA (two bands) (CA2_A2)
	Test 1
	Test 2
	Test3

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure group A.45 as appropriate.

2.
The parameter settings for the cell are set up according to Table 9.6.1.3.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.3.1.4.3.

9.6.1.3.1.4.2
Test procedure

1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.3.1.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.3.1.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.3.1.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.3.1.4.3-7, TDD-Config-DEFAULT is defined in Table 9.6.1.3.1.4.3-8.
3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.3.1.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE.

6.
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cell. For each CSI report calculate the respective difference CQIP-S = wideband CQIPcell – wideband CQIScell.

7.
If more than 1800 values of CQIP-S are ≥ 2 pass the UE. Otherwise fail the UE.

9.6.1.3.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.3.1.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.3.1.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.3.1.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	9
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.1.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.3.1.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.1.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.3.1.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	14
	
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.1.4.3-8: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	SCell
	TDD

	  specialSubframePatterns
	ssp4
	SCell
	TDD

	}
	
	
	


9.6.1.3.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.3.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.6.1.3.2
TDD FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for FDD PCell (3DL CA)

9.6.1.3.2.1
Test purpose

To verify that the UE reports different CQI indices for FDD PCell and SCells if each cell experiences a different SNR.

9.6.1.3.2.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that support 3DL CA with FDD as PCell (UE categories 5 and onwards).
9.6.1.3.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥5. For TDD-FDD CA with FDD PCell with 3DL CC, for the parameters specified in Table 9.6.1.3.2.3-1 and Table 9.6.1.3.2.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2 reported shall be such that

wideband CQIPcell – wideband CQIScell1 ≥ 2

wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

Table 9.6.1.3.2.3-1: Parameters for PUCCH 1-0 static test on multiple cells (TDD-FDD CA with FDD PCell, 3DL CA)

	Parameter
	Unit
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	N/A
	2 if Scell1 is TDD Cell

N/A if Scell1 is FDD Cell
	2

	Special subframe configuration
	
	N/A
	4 if Scell1 is TDD Cell

N/A if Scell1 is FDD Cell
	4

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz] 
	-86
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	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	19
	24 (shift of 5 ms relative to Pcell)
	29 (shift of 10 ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD and OP.1 TDD as described in Annex A.5.1.1 and A.5.2.1.


Table 9.6.1.3.2.3-2: PUCCH 1-0 static test (TDD-FDD CA with FDD PCell, 3DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	20MHz for FDD cell and 2x20MHz for TDD cell

	2
	15MHz for FDD cell and 2x20MHz for TDD cell

	3
	10MHz for FDD cell and 2x20MHz for TDD cell

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2A. The test coverage for different number of component carriers is defined in 9.1.1.3.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.3.

9.6.1.3.2.4
Test description

9.6.1.3.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.3.2.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.3.2.4.1-1

Table 9.6.1.3.2.4.1-1: Test point selection for CQI Reporting under AWGN conditions – PUCCH 1-0 for FDD PCell (3DL CA)
	CA Applicability
	Bandwidth combination

	
	20+2x20
	15+2x20
	10+2x20

	Inter-band CA (two bands) (CA3_A2)
	Test 1
	Test 2
	Test 3

	Inter-band CA (three bands) (CA3_A3)
	Test 1
	Test 2
	Test 3

	Intra-band non-contiguous CA (with two sub-blocks) (CA3_N2)
	Test 1
	Test 2
	Test 3

	Note 1:
Only one test point is tested.

Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.3.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.3.2.4.3.

9.6.1.3.2.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.3.2.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.3.2.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.3.2.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.3.2.4.3-7, TDD-Config-DEFAULT is defined in Table 9.6.1.3.2.4.3-8.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.3.2.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE. 
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cells. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPcell – wideband CQIScell1 and the respective difference CQIS1-S2 = wideband CQIScell1 – wideband CQIScell2.

7.
If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.

9.6.1.3.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.3.2.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.3.2.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.3.2.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	19
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.2.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.3.2.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.2.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.3.2.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	24
	SCell1
	

	
	29
	SCell2
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.3.2.4.3-8: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	2 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	
	sa2
	SCell 2
	

	  specialSubframePatterns
	ssp4
	4 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	
	ssp4
	SCell 2
	

	}
	
	
	


9.6.1.3.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.3.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.6.1.4
TDD-FDD CA for TDD PCell

9.6.1.4.1
TDD FDD CA CQI Reporting under AWGN conditions – PUCCH 1-0 for TDD PCell (2DL CA)
9.6.1.4.1.1
Test purpose

To verify that the UE reports different CQI indices for TDD PCell and SCell if each cell experiences a different SNR.

9.6.1.4.1.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that support 2DL CA with TDD PCell (UE categories 5 and onwards).
9.6.1.4.1.3
Minimum conformance requirements

The following requirements apply to UE Category ≥3. For TDD-FDD CA with TDD PCell with 2 DL CC , for the parameters specified in Table 9.6.1.4.1.3-1 and Table 9.6.1.4.1.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell reported shall be such that

wideband CQIPcell – wideband CQIScell ≥ 2
for more than 90% of the time.
Table 9.6.1.4.1.3-1: PUCCH 1-0 static test on multiple cells (TDD-FDD CA with TDD PCell, 2 DL CA)

	Parameter
	Unit
	PCell
	SCell

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2
	N/A

	Special subframe configuration
	
	4
	N/A

	Downlink power allocation
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	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	10
	4

	[image: image884.wmf])

(

ˆ

j

or

I


	dB[mW/15kHz]
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	dB[mW/15kHz]
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity
	ms
	Npd = 10

	cqi-pmi-ConfigurationIndex
	
	8
	13 (shift of 5 ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD and OP.1 TDD as described in Annex A.5.1.1 and A.5.2.1.


Table 9.6.1.4.1.3-2: PUCCH 1-0 static test (TDD-FDD CA with TDD PCell, 2 DL CA)

	Test number
	Bandwidth combination

	1
	20MHz for TDD cell and 20MHz for FDD cell

	2
	20MHz for TDD cell and 10MHz for FDD cell

	3
	20MHz for TDD cell and 15MHz for FDD cell

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2A. The test coverage for different number of component carriers is defined in 9.1.1.3.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.4.

9.6.1.4.1.4
Test description

9.6.1.4.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA otherwise Mid Range as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested:  Select one according to Table 9.6.1.4.1.4.1-1.
CA Capability to be tested: Select one according to Table 9.6.1.4.1.4.1-1.

Table 9.6.1.4.1.4.1-1: Test point selection for CQI Reporting under AWGN conditions – PUCCH 1-0 for TDD PCell (2DL CA)

	CA Applicability
	Bandwidth combination

	
	20+20
	20+10
	20+15

	Inter-band CA (two bands) (CA2_A2)
	Test 1
	Test 2
	Test3

	Note 1:
Only one test point is tested.
Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure group A.45 as appropriate.

2.
The parameter settings for the cell are set up according to Table 9.6.1.4.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.4.1.4.3.

9.6.1.4.1.4.2
Test procedure

1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.4.1.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.4.1.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.4.1.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.4.1.4.3-7, TDD-Config-DEFAULT is defined in Table 9.6.1.4.1.4.3-8.
3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.4.1.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE.

6.
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cell. For each CSI report calculate the respective difference CQIP-S = wideband CQIPcell – wideband CQIScell.

7.
If more than 1800 values of CQIP-S are ≥ 2 pass the UE. Otherwise fail the UE.

9.6.1.4.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.4.1.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.4.1.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.4.1.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	8
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.1.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.4.1.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.1.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.4.1.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	13
	
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.1.4.3-8: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	PCell
	

	
	sa2
	2 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	  specialSubframePatterns
	ssp4
	PCell
	

	
	ssp4
	4 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	}
	
	
	


9.6.1.4.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.4.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.6.1.4.2
TDD FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for TDD PCell (3DL CA)

9.6.1.4.2.1
Test purpose

To verify that the UE reports different CQI indices for TDD PCell and SCells if each cell experiences a different SNR.

9.6.1.4.2.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD UE release 12 and forward that support 3DL CA with TDD as PCell (UE categories 5 and onwards).
9.6.1.4.2.3
Minimum conformance requirements

The following requirements apply to UE Category ≥5. For TDD-FDD CA with TDD PCell with 3 DL CC, for the parameters specified in Table 9.6.1.4.2.3-1 and Table 9.6.1.4.2.3-2, and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2 on each cell, the difference between the wideband CQI indices of Pcell and Scell1 reported, and the difference between the wideband CQI indices of SCell1 and SCell2 reported shall be such that

wideband CQIPcell – wideband CQIScell1 ≥ 2

wideband CQISCell1 – wideband CQISCell2 ≥ 2
for more than 90% of the time.

Table 9.6.1.4.2.3-1: Parameters for PUCCH 1-0 static test on multiple cells (TDD-FDD CA with TDD PCell, 3DL CA)

	Parameter
	Unit
	PCell
	SCell1
	SCell2

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2
	2 if Scell1 is TDD Cell

N/A if Scell1 is FDD Cell
	N/A

	Special subframe configuration
	
	4
	4 if Scell1 is TDD Cell

N/A if Scell1 is FDD Cell
	N/A

	Downlink power allocation
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	dB
	0
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	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 2)

	SNR
	dB
	12
	6
	0
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	dB[mW/15kHz]
	-86
	-92
	-98
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	dB[mW/15kHz]
	-98
	-98
	-98

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 20

	cqi-pmi-ConfigurationIndex
	
	18
	23 (shift of 5 ms relative to Pcell)
	28 (shift of 10 ms relative to Pcell)

	Note 1:
3 symbols are allocated to PDCCH. No PDSCH for user data is scheduled for the UE with one sided dynamic OCNG Pattern OP.1 FDD and OP.1 TDD as described in Annex A.5.1.1 and A.5.2.1.


Table 9.6.1.4.2.3-2: PUCCH 1-0 static test (TDD-FDD CA with TDD PCell, 3DL CA)

	Test number
	Bandwidth combination (MHz)

	1
	2x20MHz for TDD cell and 20MHz for FDD cell

	2
	2x20MHz for TDD cell and 15MHz for FDD cell

	3
	2x20MHz for TDD cell and 10MHz for FDD cell

	Note 1:
The applicability of requirements for different CA configurations and bandwidth combination sets is defined in 9.1.1.2A. The test coverage for different number of component carriers is defined in 9.1.1.3.


The normative reference for this requirement is TS 36.101 [2] clause 9.6.1.4.

9.6.1.4.2.4
Test description

9.6.1.4.2.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Maximum Wgap for Intra-band non-contiguous CA, otherwise Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: Select one according to Table 9.6.1.4.2.4.1-1.

CA Capability to be tested: Select one according to Table 9.6.1.4.2.4.1-1.

Table 9.6.1.4.2.4.1-1: Test point selection for CQI Reporting under AWGN conditions – PUCCH 1-0 for TDD PCell (3DL CA)
	CA Applicability
	Bandwidth combination

	
	2x20+20
	2x20+15
	2x20+10

	Inter-band CA (two bands) (CA3_A2)
	Test 1
	Test 2
	Test 3

	Inter-band CA (three bands) (CA3_A3)
	Test 1
	Test 2
	Test 3

	Intra-band non-contiguous CA (with two sub-blocks) (CA3_N2)
	Test 1
	Test 2
	Test 3

	Note 1:
Only one test point is tested.

Select the largest aggregated CA bandwidth combination supported by the UE among the UE supported CA capabilities.


1.
Connect the SS and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.59 without faders.

2.
The parameter settings for the cell are set up according to Table 9.6.1.4.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.6.1.4.2.4.3.

9.6.1.4.2.4.2
Test procedure

1.
Configure SCCs according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels.
2.
The SS shall configure SCCs as per TS 36.508 [7] clause 5.2A.4. Message contents for RadioResourceConfigDedicatedSCell-r10-DEFAULT are defined Table 9.6.1.4.2.4.3-4, PhysicalConfigDedicatedSCell-r10-DEFAULT is defined in Table 9.6.1.4.2.4.3-5, CQI-ReportConfigSCell-r10-DEFAULT is defined in Table 9.6.1.4.2.4.3-6, CQI-ReportPeriodic-r10-DEFAULT is defined in Table 9.6.1.4.2.4.3-7, TDD-Config-DEFAULT is defined in Table 9.6.1.4.2.4.3-8.
3.
SS activates SCCs by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).
4.
Set the parameters of bandwidth, reference channel, propagation condition, antenna configuration and the SNR according to Table 9.6.1.4.2.3-1 as appropriate.

5.
The SS shall start gathering CQI reports. No PDSCH for user data is scheduled for the UE.
6. 
Continue gathering CQI reports until 2000 wideband CQI reports have been gathered for each P-Cell and S-Cells. For each CSI report calculate the respective difference CQIP-S1 = wideband CQIPcell – wideband CQIScell1 and the respective difference CQIS1-S2 = wideband CQIScell1 – wideband CQIScell2.

7.
If more than 1800 values of CQIP-S1 are ≥ 2 and more than 1800 values of CQI S1-S2 are ≥ 2, pass the UE. Otherwise fail the UE.

9.6.1.4.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.6.1.4.2.4.3-1: RadioResourceConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicated-SRB2-DRB(n, m) ::= SEQUENCE {
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.4.2.4.3-2: PhysicalConfigDedicated-DEFAULT
	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig- DEFAULT
	
	RBC

	}
	
	
	


Table 9.6.1.4.2.4.3-3: CQI-ReportPeriodic-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	18
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.2.4.3-4: RadioResourceConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigDedicatedSCell-r10 ::= SEQUENCE {
	
	
	

	  physicalConfigDedicatedSCell-r10
	PhysicalConfigDedicatedSCell-r10-DEFAULT
	
	

	}
	
	
	


Table 9.6.1.4.2.4.3-5: PhysicalConfigDedicatedSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicatedSCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	  ul-Configuration-r10
	
	
	

	  ul-Configuration-r10 SEQUENCE {
	
	
	

	    cqi-ReportConfigSCell-r10
	CQI-ReportConfigSCell-r10-DEFAULT
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.2.4.3-6: CQI-ReportConfigSCell-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfigSCell-r10 ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic-r10
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset-r10
	0
	
	

	  cqi-ReportPeriodicSCell-r10
	
	
	

	
	CQI-ReportPeriodic-r10-DEFAULT
	
	CQI_PERIODIC

	  pmi-RI-Report-r10
	Not present
	
	

	}
	
	
	


Table 9.6.1.4.2.4.3-7: CQI-ReportPeriodic-r10-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportPeriodic-r10 ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    cqi-PUCCH-ResourceIndex-r10
	0
	
	

	    cqi-PUCCH-ResourceIndexP1-r10
	Not present
	
	

	    cqi-pmi-ConfigIndex
	23
	SCell 1
	

	
	28
	SCell 2
	

	    cqi-FormatIndicatorPeriodic-r10 CHOICE {
	
	
	

	      widebandCQI-r10 SEQUENCE {
	
	
	

	        csi-ReportMode-r10
	Not present
	
	

	    }
	
	
	

	    ri-ConfigIndex
	NULL
	
	

	    simultaneousAckNackAndCQI
	FALSE
	
	

	    cqi-Mask-r9
	Not present
	
	

	    csi-ConfigIndex-r10
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.6.1.4.2.4.3-8: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	PCell
	

	
	sa2
	2 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	  specialSubframePatterns
	ssp4
	PCell
	

	
	ssp4
	4 if SCell1 is TDD Cell

N/A if SCell1 is FDD Cell
	TDD

	}
	
	
	


9.6.1.4.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.6.1.4.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.
9.7
CSI reporting for UE DL category 0
The number of receiver antennas NRX assumed for the minimum performance requirement in this clause is 1.
9.7.1
CQI reporting definition under AWGN conditions

9.7.1.1
FDD and Half duplex FDD CQI reporting definition under AWGN conditions for UE category 0

9.7.1.1.1
Test purpose

To verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.7.1.1.2
Test applicability

This test applies to E-UTRA FDD UE release 12 and forward of UE category 0.

9.7.1.1.3
Minimum conformance requirements

The following requirements apply to DL UE Category 0. For the parameters specified in Table 9.7.1.1.3-1 and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to TBD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.7.1.1.3-1: PUCCH 1-0 static test (FDD and half-duplex FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Downlink power allocation
	
[image: image890.wmf]A

r


	dB
	0
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	dB
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	(
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	 dB[mW/15kHz]
	-98
	-97
	-92
	-91

	
[image: image893.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUCCH Format 2

	PUCCH Report Type
	
	4

	Reporting periodicity
	ms
	Npd = 40

	cqi-pmi-ConfigurationIndex
	
	41

	Note 1:
Reference measurement channel RC.16 FDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 FDD as described in Annex A.5.1.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


The normative reference for this requirement is TS 36.101 [2] clause 9.7.1.1.

9.7.1.1.4
Test description

9.7.1.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.7.1.1.3-1 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A, Figure A.9 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Table 9.7.1.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.7.1.1.4.3.

9.7.1.1.4.2
Test procedure

Same test procedure as in clause 9.2.1.1.4.2 with the following exceptions:

-
Instead of Table 9.2.1.1.3-1 ( use Table 9.7.1.1.3-1.

9.7.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.7.1.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.7.1.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.7.1.1.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.7.1.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.7.1.2
TDD CQI reporting definition under AWGN conditions for UE category 0

Editor’s Note: This test case is incomplete. The following items are missing or are incomplete:

- The minimum test time need to be added to Annex G

9.7.1.2.1
Test purpose

To verify the variance of the wideband CQI reports is within the limits defined and a PDSCH BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based median CQI and median CQI +1.

9.7.1.2.2
Test applicability

This test applies to E-UTRA TDD UE release 12 and forward of UE category 0.

9.7.1.2.3
Minimum conformance requirements

The following requirements apply to DL UE Category 0. For the parameters specified in Table 9.7.1.2.3-1 and using the downlink physical channels specified in tables C.3.2-1 and C.3.2-2, the reported CQI value according to RC.16 TDD in Table A.4-1 shall be in the range of ±1 of the reported median more than 90% of the time. If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 9.7.1.2.3-1: PUCCH 1-0 static test (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10

	PDSCH transmission mode
	
	1

	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	Downlink power allocation
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	dB
	0
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	dB
	0

	
	(
	dB
	0

	Propagation condition and antenna configuration
	
	AWGN (1 x 1)

	SNR (Note 2)
	dB
	0
	1
	6
	7
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	dB[mW/15kHz]
	-98
	-97
	-92
	-91
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	dB[mW/15kHz]
	-98
	-98

	Max number of HARQ transmissions
	
	1

	Physical channel for CQI reporting
	
	PUSCH (Note 3)

	PUCCH Report Type
	
	4

	Reporting periodicity 
	ms
	Npd = 5

	cqi-pmi-ConfigurationIndex
	
	3

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
Reference measurement channel RC.16 TDD according to Table A.4-1 with one sided dynamic OCNG Pattern OP.1 TDD as described in Annex A.5.2.1.

Note 2:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.

Note 3:
To avoid collisions between CQI reports and HARQ-ACK it is necessary to report both on PUSCH instead of PUCCH. PDCCH DCI format 0 shall be transmitted in downlink SF#3 and #8 to allow periodic CQI to multiplex with the HARQ-ACK on PUSCH in uplink subframe SF#7 and #2.


The normative reference for this requirement is TS 36.101 [2] clause 9.7.1.2.

9.7.1.2.4
Test description

9.7.1.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.7.1.2.3-1 as defined in TS 36.508 [7] clause 4.3.1.2
1.
Connect the SS, faders and AWGN noise source to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A, Figure A.9 using only main UE Tx/Rx antenna.

2.
The parameter settings for the cell are set up according to Table 9.7.1.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.7.1.2.4.3.

9.7.1.2.4.2
Test procedure

Same test procedure as in clause 9.2.1.2.4.2 with the following exceptions:

-
Instead of Table 9.2.1.2.3-1 ( use Table 9.7.1.2.3-1.

9.7.1.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.7.1.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.7.1.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	3
	(see Table 7.2.2-1C in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.7.1.2.4.3-3: TDD-Config-DEFAULT

	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa2
	
	

	  specialSubframePatterns
	ssp4
	
	

	}
	
	
	


9.7.1.2.5
Test requirement

The pass fail decision is as specified in the test procedure in clause 9.7.1.2.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no applicable test tolerances for this test.

9.7.2
CQI reporting under fading conditions

9.7.2.1
FDD and Half duplex FDD CQI reporting definition under fading conditions for UE category 0

Editor’s Note: This test case is incomplete. The following items are missing or are incomplete:

- The minimum test time need to be added to Annex G

- RMCs are TBD

9.7.2.1.1
Test purpose

To verify that preferred sub-bands can be used for frequency-selective scheduling.

9.7.2.1.2
Test applicability

This test applies to E-UTRA FDD UE release 12 and forward of UE category 0.

9.7.2.1.3
Minimum conformance requirements

For the parameters specified in Table 9.7.2.1.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.7.2.1.3-2 and by the following 

a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each TTI for FDD and in each available downlink transmission instance for half-duplex FDD.
Table 9.7.2.1.3-1: Sub-band test for single antenna transmission (FDD and half-duplex FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	dB
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	SNR (Note 3)
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	8
	9
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	dB[mW/15kHz]
	-98
	-98

	Propagation channel
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	Antenna configuration
	
	1 x 1

	Reporting interval
	ms
	8

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.16 FDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.7.2.1.3-2: Minimum requirement (FDD and half-duplex FDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	UE DL Category
	0
	0


The normative reference for this requirement is TS 36.101 [2] clause 9.7.2.1.

9.7.2.1.4
Test description

9.7.2.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.7.2.1.3-1 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A, Figure A.9(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cell are set up according to Table 9.7.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.7.2.1.4.3.

9.7.2.1.4.2
Test procedure

1.
Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the SNR according to Table 9.7.2.1.3-1 as appropriate.

2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. Continue transmission of the PDSCH until 2000 wideband CQI reports and full-size subband CQI reports for each full-size subband have been gathered. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 8 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. In this process the SS collects wideband CQI reports every 8 ms and also cases where UE transmits nothing in its CQI timing are counted as wideband CQI and full-size subband CQI reports.

3.
Set up a relative frequency distribution for the reported wideband CQI-values, Calculate the median value (wideband Median CQI is the CQI that is at or crosses 50% distribution from the lower wideband CQI side). This CQI-value is declared as wideband Median CQI value.

4.
Check if “2000* %/100 ≤ number of CQI reports with index 0 for each full-size subband ≤ 2000*%/100”.
(2000= No of full-size subband reports, 100 because of %) If yes, continue with step5, otherwise goto step 7.

5.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the wideband median-CQI value in an each TTI randomly selected full-size subband regardless of UE wideband and full-size subband CQI report. Note that each full-size subband is selected in equal probability. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 8 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput according to Annex G.5.3. Declare the throughput as 
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6.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to the highest UE reported full-size subband CQI value in one full-size subband selected among the subbands in which UE reports the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1, 2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC padding bits on the DL RMC. SS schedules the UL transmission every 8 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1 and I_MCS=29 and N_PRB allocated to be less or equal to 4. Measure the average throughput and (NACK /(ACK + NACK)) according to Annex G.5.3. Declare the throughput as 
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) ≥  and (NACK /(ACK + NACK))≥ 0.05 pass the UE for this test and go to step 8. Otherwise, go to step 7.

7.
If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other SNR point as appropriate. Otherwise fail the UE.

8.
If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to the table 9.7.2.1.3-1 for the other Test as appropriate. Otherwise pass the UE.
9.7.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.7.2.1.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.7.2.1.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.7.2.1.5
Test requirement

Table 9.7.2.1.5-1: Test requirement (FDD and half-duplex FDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	
	1.09
	1.09

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.

9.7.2.2
TDD CQI reporting definition under fading conditions for UE category 0

Editor’s Note: This test case is incomplete. The following items are missing or are incomplete:

- The minimum test time need to be added to Annex G

- RMCs are TBD

9.7.2.2.1
Test purpose

To verify that preferred sub-bands can be used for frequency-selective scheduling.

9.7.2.2.2
Test applicability

This test applies to E-UTRA TDD UE release 12 and forward of UE category 0.

9.7.2.2.3
Minimum conformance requirements

For the parameters specified in Table 9.7.2.2.3-1, and using the downlink physical channels specified in Annex C.3.2, the minimum requirements are specified in Table 9.7.2.2.3-2 and by the following:
a)
a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c)
when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by selecting a new sub-band in each available downlink transmission instance for TDD.
Table 9.7.2.2.3-1: Sub-band test for single antenna transmission (TDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	Downlink power allocation
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	Uplink downlink configuration
	
	2

	Special subframe configuration
	
	4

	SNR (Note 3)
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	8
	9
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	Propagation channel
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	Antenna configuration
	
	1 x 1

	Reporting interval
	ms
	5

	CQI delay
	ms
	10 or 11

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel RC.16 TDD according to Table A.4-1 with one/two sided dynamic OCNG Pattern OP.1/2 TDD as described in Annex A.5.2.1/2.

Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


Table 9.7.2.2.3-2: Minimum requirement (TDD)

	
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	 
	1.1
	1.1

	UE DL Category
	0
	0


The normative reference for this requirement is TS 36.101 [2] clause 9.7.2.2.

9.7.2.2.4
Test description

9.7.2.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Test Environment: Normal as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 36.508 [7] clause 4.3.1.2.

Channel Bandwidths to be tested: 10MHz for tests defined in 9.7.2.2.3-1 as defined in TS 36.508 [7] clause 4.3.1.2

1.
Connect the SS, faders and AWGN noise source to the UE antenna connector(s) as shown in TS 36.508 [7] Annex A, Figure A.9(using only main UE Tx/Rx antenna).

2.
The parameter settings for the cell are set up according to Table 9.7.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.
4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 9.7.2.2.4.3.

9.7.2.2.4.2
Test procedure

Same test procedure as in clause 9.3.1.1.2.4.2 with the following exceptions:

-
Instead of Table 9.3.1.1.2.3-1 ( use Table 9.7.2.2.3-1.
9.7.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.7.2.2.4.3-1: PhysicalConfigDedicated-DEFAULT

	Derivation Path: 36.508 clause 5.5.1.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportConfig
	CQI-ReportConfig-DEFAULT
	
	

	}
	
	
	


Table 9.7.2.2.4.3-2: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.508 clause 4.6.3

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	Not present
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      cqi-PUCCH-ResourceIndex
	0
	
	

	      cqi-pmi-ConfigIndex
	6
	(see Table 7.2.2-1A in TS 36.213)
	

	      cqi-FormatIndicatorPeriodic CHOICE {
	
	
	

	        widebandCQI
	NULL
	
	

	      }
	
	
	

	      ri-ConfigIndex
	NULL
	(see Table 7.2.2-1B in TS 36.213)
	

	      simultaneousAckNackAndCQI
	FALSE
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.7.2.2.5
Test requirement

Table 9.7.2.2.5-1: Test requirement (TDD)

	Parameter
	Test 1
	Test 2

	 [%]
	2
	2

	 [%]
	55
	55

	
	1.09
	1.09

	BLER
	0.05
	0.05


To pass the test,  and  and  and BLER must be fulfilled.

To pass the test, Test 1 and Test 2 must be passed.

To pass the test, one or the other SNR point within one test must be fulfilled.
10
MBMS Performance

10.1
FDD MBMS performance (Fixed Reference Channel)

10.1.1
Test purpose

This test verifies the performance of FDD MBMS with a given SNR for which the average BLER remains below a given reference value.

10.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE supporting MBMS release 9 and forward.

10.1.3
Minimum conformance requirements

The parameters specified in Table 10.1.3-1 are valid for all FDD tests unless otherwise stated. For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).

Table 10.1.3-1: Common Test Parameters (FDD)

	Parameter
	Unit
	Value

	Number of HARQ processes
	Processes
	None

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 1)
	
	6 subframes

	Number of OFDM symbols for PDCCH
	
	2

	Cyclic Prefix
	
	Extended

	Note 1: For FDD mode, up to 6 subframes (#1/2/3/6/7/8) are available for MBMS, in line with TS 36.331.


The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.

For the parameters specified in Table 10.1.3-1 and Table 10.1.3-2 and Annex A.3.8.1, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.1.3-3.
Table 10.1.3-2: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table 10.1.3-3: Minimum performance

	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.1
	≥1

	2
	10 MHz
	R.38 FDD
	OP.4 FDD
	
	
	
	11.0
	≥1

	3
	10 MHz
	R.39 FDD
	OP.4 FDD
	
	
	
	20.1
	≥2

	
	5 MHz
	R.39-1 FDD
	OP.4 FDD
	
	
	
	20.5
	1


The normative reference for this requirement is TS 36.101 [2] clause 10.1.

10.1.4
Test description

10.1.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: As specified per test number in Table 10.1.3-3 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 10.1.3-1.

3.
The downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents are defined in clause 10.1.4.3.

6.
SS transmits MBSFNAreaConfiguration message. Message content is defined in clause 10.1.4.3.

7.
Wait for a period equal to the MCCH modification period to make sure the UE has received the MBSFNAreaConfiguration message.

8.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode C is activated. Message contents are defined in clause 10.1.4.3.

9.
SS is configured to include 10 MBMS packets in one TB.

10.1.4.2
Test procedure
1.
Initialise the variables Mtot and Mok as 0. Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 10.1.5-1 as appropriate.

2.
SS shall send MBMS Packets on the MTCH radio bearer for the test time specified in Table G.6.4-1. SS stores the number of the transmitted MBMS Packets on the MTCH in the current test iteration in the variable Mtot.

3.
SS shall send a “UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE” reporting the received MBMS Packet counter value. Message contents are defined in clause 10.1.4.3. SS calculates the variable Mok as (current counter value - counter value at last test iteration).

4.
SS shall compute the BLER as the following:


The BLER = (Mtot – Mok) / Mtot
5.
Repeat steps from 1 to 4 for each subtest in Table 10.1.5-1 as appropriate.

10.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clauses 4.4, 4.6 and 4.7A with following exceptions:
Table 10.1.4.3-1: SystemInformationBlockType2: Additional FDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508 table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfigList SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE{
	
	
	

	      oneFrame
	'111111' B
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 10.1.4.3-2: MBSFNAreaConfiguration message: Additional FDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.6.1-4A

	Information Element
	Value/remark
	Comment
	Condition

	MBSFNAreaConfiguration-r9 ::= SEQUENCE {
	
	
	

	  commonSF-Alloc-r9 SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	      oneFrame
	'111111' B
	
	

	    }
	
	
	

	}
	
	
	

	  commonSF-AllocPeriod-r9
	rf8
	
	

	  pmch-InfoList-r9  SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF SEQUENCE {
	
	
	

	    pmch-Config-r9 SEQUENCE {
	
	
	

	      sf-AllocEnd-r9
	47
	48 active subframes in 8 Radio-frames
	

	      dataMCS-r9
	4
	Test number 1
	R.37 FDD


	
	12
	Test number 2
	R.38 FDD

	
	20
	Test number 3
	R.39 FDD
R.39-1 FDD

	      mch-SchedulingPeriod-r9
	rf8
	
	

	    }
	
	
	

	 …
	
	
	

	}
	
	
	


Table 10.1.4.3-3: ACTIVATE TEST MODE: Additional FDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE C


Table 10.1.4.3-4: CLOSE UE TEST LOOP: Additional FDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE C


Table 10.1.4.3-5: SystemInformationBlockType13: Additional FDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508 table 4.4.3.3-13

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType13 ::= SEQUENCE {
	
	
	

	  mbsfn-AreaInfoList-r9 SEQUENCE (SIZE(1..maxMBSFN-Area)) OF SEQUENCE {
	
	
	

	    mcch-Config-r9 SEQUENCE {
	
	
	

	      mcch-RepetitionPeriod-r9
	rf32
	
	

	      mcch-Offset-r9
	0
	
	

	      mcch-ModificationPeriod-r9
	rf512
	
	

	      sf-AllocInfo-r9
	‘100000’ B
	
	

	      signallingMCS-r9
	n7
	Test number 1 
	QPSK

	
	n13
	Test number 2
	16QAM

	
	n19
	Test number 3
	64QAM

	    }
	
	
	

	  }
	
	
	

	  notificationConfig-r9 SEQUENCE {
	
	
	

	    notificationRepetitionCoeff-r9
	n4 
	
	

	    notificationOffset-r9
	0
	
	

	    notificationSF-Index-r9
	1
	Subframe #1
	

	  }
	
	
	

	}
	
	
	


10.1.5
Test requirement

For the parameters specified in Table 10.1.3-1, Table 10.1.3-2, Annex A.3.8.1, and SNR in Table 10.1.5-1, the value for the BLER in step 4 shall be below the test limit in Annex G.6.3 for all subtests shown in Table 10.1.5-1.

Table 10.1.5-1: Test requirement

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	5
	≥1

	2
	10 MHz
	R.38 FDD
	OP.4 FDD
	
	
	
	11.9
	≥1

	3
	10 MHz
	R.39 FDD
	OP.4 FDD
	
	
	
	21.0
	≥2

	
	5 MHz 
	R.39-1 FDD
	OP.4 FDD
	
	
	
	21.4
	1


10.1_1
FDD MBMS performance (Fixed Reference Channel) (Release 13 and forward)

10.1_1.1
Test purpose

Same test purpose as in clause 10.1.1.

10.1_1.2
Test applicability

This test applies to all types of E-UTRA FDD UE supporting MBMS release 13 and forward.

10.1_1.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 10.1.3 with the following exceptions:

-
Instead of Table 10.1.3-3 ( use Table 10.1_1.3-1.

Table 10.1._1.3-1: Minimum performance
	Test number
	Bandwidth
	Reference Channel 
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	4
	1.4 MHz
	R.40 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	6.6
	≥1


10.1_1.4
Test description

10.1_1.4.1
Initial conditions
Same initial conditions as in clause 10.1.4.1 with the following exceptions:

-
Instead of Table 10.1.3-3 ( use Table 10.1_1.3-1.

10.1_1.4.2
Test procedure
Same test procedure as in clause 10.1_1.4.2 with the following exceptions:

-
Instead of Table 10.1.5-1 ( use Table 10.1_1.5-1.

10.1_1.4.3
Message contents
Same message contents as in clause 10.1.4.3 for Test number 1.

10.1_1.5
Test requirement

Same test requirements as in clause 10.1.5 with the following exceptions:

-
Instead of Table 10.1.5-1 ( use Table 10.1_1.5-1.

Table 10.1_1.5-1: Test requirement

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	4
	1.4 MHz
	R.40 FDD
	OP.4 FDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	7.5
	≥1


10.2
TDD MBMS performance (Fixed Reference Channel)
10.2.1
Test purpose

This test verifies the performance of TDD MBMS with a given SNR for which the average BLER remains below a given reference value.

10.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE supporting MBMS release 9 and forward.

10.2.3
Minimum conformance requirements

The parameters specified in Table 10.2.3-1 are valid for all TDD tests unless otherwise stated. For the requirements defined in this section, the difference between CRS EPRE and the MBSFN RS EPRE should be set to 0 dB as the UE demodulation performance might be different when this condition is not met (e.g. in scenarios where power offsets are present, such as scenarios when reserved cells are present).

Table 10.2.3-1: Common Test Parameters (TDD)

	Parameter
	Unit
	Value

	Number of HARQ processes
	Processes
	None

	Subcarrier spacing
	kHz
	15 kHz

	Allocated subframes per Radio Frame (Note 1)
	
	5 subframes

	Number of OFDM symbols for PDCCH 
	
	2

	Cyclic Prefix
	
	Extended

	Note 1:
For TDD mode, in line with TS 36.331, Uplink-Downlink Configuration 5 is proposed, up to 5 subframes (#3/4/7/8/9) are available for MBMS.


The receive characteristic of MBMS is determined by the BLER. The requirement is valid for all RRC states for which the UE has capabilities for MBMS.

For the parameters specified in Table 10.2.3-1 and Table 10.2.3-2 and Annex A.3.8.2, the average downlink SNR shall be below the specified value for the BLER shown in Table 10.2.3-3.
Table 10.2.3-2: Test Parameters for Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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	dB
	0

	
	
[image: image919.wmf]B

r


	dB
	0 (Note 1)

	
	(
	dB
	0
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	-98

	Note 1:
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Table 10.2.3-3: Minimum performance

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	3.4
	≥1

	2
	10 MHz
	R.38 TDD
	OP.4 TDD
	
	
	
	11.1
	≥1

	3
	10 MHz
	R.39 TDD
	OP.4 TDD
	
	
	
	20.1
	≥2

	
	5MHz
	R.39-1 TDD
	OP.4 TDD
	
	
	
	20.5
	1


The normative reference for this requirement is TS 36.101 [2] clause 10.2.

10.2.4
Test description

10.2.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.

Channel Bandwidths to be tested: As specified per test number in Table 10.2.3-3 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connector (s) as shown in TS 36.508 [7] Annex A, Figure A.9.

2.
The parameter settings for the cell are set up according to Table 10.2.3-1.

3.
The downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B clause B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents are defined in clause 10.2.4.3.

6.
SS transmits MBSFNAreaConfiguration message. Message content is defined in clause 10.2.4.3.

7. Wait for a period equal to the MCCH modification period to make sure the UE has received the MBSFNAreaConfiguration message.

8.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode C is activated. Message contents are defined in clause 10.2.4.3.

9.
SS is configured to include 10 MBMS packets in one TB.

10.2.4.2
Test procedure
1.
Initialise the variables Mtot and Mok as 0. Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration and the SNR according to Table 10.2.5-1 as appropriate.

2.
SS shall send MBMS Packets on the MTCH radio bearer for the test time specified in Table G.6.4-1. SS stores the number of the transmitted MBMS Packets on the MTCH in the current test iteration in the variable Mtot.

3.
SS shall send a “UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST” message and wait for the UE to respond with a “UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE” reporting the received MBMS Packet counter value. Message contents are defined in clause 10.2.4.3. SS calculates the variable Mok as (current counter value - counter value at last test iteration).

4.
SS shall compute the BLER as the following:


The BLER = (Mtot – Mok) / Mtot
5.
Repeat steps from 1 to 4 for each subtest in Table 10.2.5-1 as appropriate.

10.2.4.3
Message contents


Message contents are according to TS 36.508 [7] clauses 4.4, 4.6 and 4.7A with following exceptions:
Table 10.2.4.3-1: SystemInformationBlockType2: Additional TDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508 table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfigList SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE{
	
	
	

	      oneFrame
	'111110' B
	The last bit is not used
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 10.2.4.3-2: MBSFNAreaConfiguration message: Additional TDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.6.1-4A

	Information Element
	Value/remark
	Comment
	Condition

	MBSFNAreaConfiguration-r9 ::= SEQUENCE {
	
	
	

	  commonSF-Alloc-r9 SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {
	
	
	

	    radioframeAllocationPeriod
	n1
	
	

	    radioframeAllocationOffset
	0
	
	

	    subframeAllocation CHOICE {
	
	
	

	      oneFrame
	'111110' B
	The last bit is not used
	

	    }
	
	
	

	}
	
	
	

	  commonSF-AllocPeriod-r9
	rf8
	
	

	  pmch-InfoList-r9  SEQUENCE (SIZE (0..maxPMCH-PerMBSFN)) OF SEQUENCE {
	
	
	

	    pmch-Config-r9 SEQUENCE {
	
	
	

	      sf-AllocEnd-r9
	39
	40 active subframes in 8 Radio-frames
	

	      dataMCS-r9
	4
	Test number 1
	R.37 TDD



	
	12
	Test number 2
	R.38 TDD

	
	20
	Test number 3
	R.39 TDD

R.39-1 TDD

	      mch-SchedulingPeriod-r9
	rf8
	
	

	    }
	
	
	

	}
	
	
	


Table 10.2.4.3-3: ACTIVATE TEST MODE: Additional TDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE C


Table 10.2.4.3-4: CLOSE UE TEST LOOP: Additional TDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE C


Table 10.2.4.3-5: SystemInformationBlockType13: Additional TDD MBMS performance (Fixed Reference Channel)

	Derivation Path: 36.508 table 4.4.3.3-13

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType13 ::= SEQUENCE {
	
	
	

	  mbsfn-AreaInfoList-r9 SEQUENCE (SIZE(1..maxMBSFN-Area)) OF SEQUENCE {
	
	
	

	    mcch-Config-r9 SEQUENCE {
	
	
	

	      mcch-RepetitionPeriod-r9
	rf32
	
	

	      mcch-Offset-r9
	0
	
	

	      mcch-ModificationPeriod-r9
	rf512
	
	

	      sf-AllocInfo-r9
	‘100000’ B
	
	

	      signallingMCS-r9
	n7
	Test number 1 
	QPSK

	
	n13
	Test number 2
	16QAM

	
	n19
	Test number 3
	64QAM

	    }
	
	
	

	  }
	
	
	

	  notificationConfig-r9 SEQUENCE {
	
	
	

	    notificationRepetitionCoeff-r9
	n4 
	
	

	    notificationOffset-r9
	0
	
	

	    notificationSF-Index-r9
	1
	Subframe #3
	

	  }
	
	
	

	}
	
	
	


Table 10.2.4.3-6: TDD-Config-DEFAULT: Additional TDD MBMS performance (Fixed Reference Channel)
	Derivation Path: TS 36.508 Table 5.3.1-1

	Information Element
	Value/remark
	Comment
	Condition

	TDD-Config-DEFAULT  ::= SEQUENCE {
	
	
	

	  subframeAssignment
	sa5
	
	

	}
	
	
	


Table 10.2.4.3-7: PUCCH-ConfigDedicated-DEFAULT: Additional TDD MBMS performance (Fixed Reference Channel)
	Derivation Path: 36.508 Table 4.6.3-9

	Information Element
	Value/remark
	Comment
	Condition

	PUCCH-ConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  tddAckNackFeedbackMode
	bundling
	
	

	}
	
	
	


10.2.5
Test requirement

For the parameters specified in Table 10.2.3-1, Table 10.2.3-2, Annex A.3.8.2, and SNR in Table 10.2.5-1, the value for the BLER in step 4 shall be below the test limit in Annex G.6.3 for all subtests shown in Table 10.2.5-1.

Table 10.2.5-1: Test requirement
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	1
	10 MHz
	R.37 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	4.3
	≥1

	2
	10 MHz
	R.38 TDD
	OP.4 TDD
	
	
	
	12
	≥1

	3
	10 MHz
	R.39 TDD
	OP.4 TDD
	
	
	
	21.0
	≥2

	
	5MHz
	R.39-1 TDD
	OP.4 TDD
	
	
	
	21.4
	1


10.2_1
TDD MBMS performance (Fixed Reference Channel) (Release 13 and forward)
10.2.1
Test purpose

Same test purpose as in clause 10.2.1.

10.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE supporting MBMS release 13 and forward.

10.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 10.2.3 with the following exceptions:

-
Instead of Table 10.2.3-3 ( use Table 10.2_1.3-1.

Table 10.2_1.3-1: Minimum performance
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	4
	1.4 MHz
	R.40 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	5.8
	≥1


The normative reference for this requirement is TS 36.101 [2] clause 10.2.

10.2.4
Test description

10.2.4.1
Initial conditions
Same initial conditions as in clause 10.2.4.1 with the following exceptions:

-
Instead of Table 10.2.3-3 ( use Table 10.2_1.3-1.
10.2_1.4.2
Test procedure
Same test procedure as in clause 10.2.4.2 with the following exceptions:

-
Instead of Table 10.2.5-1 ( use Table 10.2_1.5-1.

10.2.4.3
Message contents


Same message contents as in clause 10.2.4.3 for Test number 1.

10.2_1.5
Test requirement

Same test requirements as in clause 10.2.5 with the following exceptions:

-
Instead of Table 10.2.5-1 ( use Table 10.2_1.5-1.

Table 10.2_1.5-1: Test requirement
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation

condition
	Correlation Matrix and antenna
	Reference value
	MBMS UE Category

	
	
	
	
	
	
	BLER (%)
	SNR(dB)
	

	4
	1.4 MHz
	R.40 TDD
	OP.4 TDD
	MBSFN channel model (Table B.2.6-1)
	1x2 low
	1
	6.7
	≥1


11
Performance Requirement (ProSe Direct Discovery)

This clause contains the performance requirements for the Sidelink physical channels specified for ProSe Direct Discovery.
11.1
General

11.1.1
Applicability of requirements

The requirements in this clause are applicable to UEs that support ProSe Direct Discovery. Some of the tests defined in this clause are applicable only to UEs that additionally support transmission and reception of Sidelink synchronization signal (indicated using disc-SLSS). The test case applicability is in according to table 11.1.1-1 depending on UE capability.

Table 11.1.1-1: ProSe Direct Discovery test applicability

	
	ProSe Direct Discovery without support of SLSS
	ProSe Direct Discovery with support of SLSS

	FDD
	11.2.1, 11.3.1, 11.5.1
	11.3.1, 11.4.1, 11.5.1

	TDD
	11.2.2, 11.3.2, 11.5.2
	11.2.2, 11.3.2, 11.5.2


For maximum Sidelink Processes test specified in clause 11.5, the UE is required to only meet the test for the maximum channel bandwidth over the ProSe operating bands supported by the UE.

11.1.2
Reference DRX configuration

Table 11.1.2-1: Reference DRX configuration

	Parameter
	Value
	Comments

	onDurationTimer
	psf1
	

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf2560, 0
	

	shortDRX
	disabled
	

	NOTE 1:
For further information see clause 6.3.2 in TS 36.331.


11.2
Demodulation of PSDCH (single link performance)

The purpose of the requirements in this subclause is to verify the PSDCH demodulation performance with a single active PSDCH link under different operating scenarios and channel conditions.

The active cell(s), when present, are specified in the test parameters specific to the test.

11.2.1
FDD PSDCH Single Link Performance (ProSe Direct Discovery)

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
UL and DL RMC for cell1 is TBD

11.2.1.1
Test Purpose

This test verifies the PSDCH demodulation performance with a single PSDCH link with a given SNR for which the average BLER remains below a given reference value under different channel conditions.

11.2.1.2
Test Applicability

This test case applies to all types of E-UTRA FDD UE release 12 and forward which support ProSe Direct Discovery.

11.2.1.3
Minimum Conformance Requirements

The minimum requirements are specified in Table 11.2.1.3-2 with the test parameters specified in Table 11.2.1.3-1. The receiver UE under test is associated with Cell 1.

Table 11.2.1.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Discovery resource pool configuration
	
	As specified in Table A.7.1.1-1

(Configuration #1-FDD)

	DRX configuration
	
	As specified in Table 11.1.2-1
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at antenna port (NOTE 3)
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0
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	dB
	0 (NOTE 1)

	
	
	(
	dB
	0

	
	OCNG Pattern (NOTE 2)
	
	OP.1 FDD

	
	Propagation channel
	
	AWGN 

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-92

	Active Sidelink UE(s)
	
	Sidelink UE 1

	Sidelink UE 1
	Sidelink Transmissions
	
	PSDCH

	
	PSDCH RB allocation
	
	PRB pairs {2i..2i+1}, where i is chosen randomly uniformly from [0,11] in each discovery period.

	
	Time offset (NOTE 4)
	(s
	+1

	
	Frequency offset (NOTE 5)
	Hz
	+200

	
	Propagation Channel
	
	EPA5

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
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NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

NOTE 3: 
Applicable to both DL channel and ProSe Direct Discovery Subframes on UL.

NOTE 4: 
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

NOTE 5: 
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 11.2.1.3-2: Minimum performance

	Test num.
	Sidelink UE
	Band-width
	Reference channel
	Reference value

	
	
	
	
	BLER of PSDCH (%)
	SNR (dB)

	1
	1
	5 MHz
	D.1 FDD
	30
	4.6


The normative reference for this requirement is TS 36.101 [2] clause 11.2.1

11.2.1.4
Test Description

11.2.1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 11.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD.

2.
The parameter settings for the cell are set up according to Table 11.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents exceptions are defined in clause 11.2.1.4.3.

6.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode D is activated.

11.2.1.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table TBD. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table TBD. When the UE has no payload data to send, it transmits uplink MAC padding bits on the UL RMC.

3.
Set the parameters of bandwidth, propagation condition, antenna configuration and the SNR for cell1 according to Table 11.2.1.3-1.

4.
SS transmits PSDCH to transmit the SL RMC according to Table 11.2.1.3-2. Set the Sidelink signal level, bandwidth, propagation condition, antenna configuration and SNR according to Table 11.2.1.3-1 and Table 11.2.1.3-2.

5.
SS shall transmit an RRCConnectionReconfiguration message to configure DRX. Message contents exceptions are defined in clause 11.2.1.4.3.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
Initialise the variables Ptot and Pok as 0.

8.
SS shall send SL Discovery Packets (MAC padding bits) on the SL RMC for the test time [FFS]. SS stores the number of the transmitted Discovery Packets in the current test iteration in the variable Ptot.

9.
SS shall send (on the available PDSCH) a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER REQUEST” message and wait for the UE to respond (on the available PUSCH) with a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER RESPONSE” reporting the received Sidelink direct discovery packet counter value.

10.
SS calculates the variable Pok as (current counter value - counter value at last test iteration).

11.
SS shall compute the BLER as following:


BLER = ((Ptot - Pok )/ Ptot )* 100%

11.2.1.4.3
Message Contents

Message contents are according to TS 36.508 [7] clauses TBD with following exceptions:

Table 11.2.1.4.3-1: ACTIVATE TEST MODE: FDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508[7], Table 4.7A-1, condition UE TEST LOOP MODE D


Table 11.2.1.4.3-2: CLOSE UE TEST LOOP: FDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508[7], Table 4.7A-3, condition UE TEST LOOP MODE D


Table 11.2.1.4.3-3: MAC-MainConfig-RBC: DRX config for PSDCH Single Link Performance for ProSe Direct Discovery

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf2560
	
	

	    retxBSR-Timer
	sf2560
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf2560
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	sf2560
	
	

	}
	
	
	


11.2.1.5
Test Requirement

For the parameters specified in Table 11.2.1.3-1 and SNR in Table 11.2.1.5-1, the BLER obtained in step 11 shall be below the test limit in Annex TBD.

Table 11.2.1.5-1: Test Requirements

	Test num.
	Sidelink UE 
	Band-width
	Reference channel
	Reference value

	
	
	
	
	BLER of PSDCH (%)
	SNR (dB)

	1
	1
	5 MHz
	D.1 FDD
	30
	4.6 + TT


11.2.2
TDD PSDCH Single Link Performance (ProSe Direct Discovery)

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
UL and DL RMC for cell1 is TBD

11.2.2.1
Test Purpose

This test verifies the PSDCH demodulation performance with a single PSDCH link with a given SNR for which the average BLER remains below a given reference value under different channel conditions.

11.2.2.2
Test Applicability

This test case applies to all types of E-UTRA TDD UE release 12 and forward which support ProSe Direct Discovery.

11.2.2.3
Minimum Conformance Requirements

The minimum requirements are specified in Table 11.2.2.3-2 with the test parameters specified in Table 11.2.2.3-1. The receiver UE under test is associated with Cell 1.

Table 11.2.2.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Discovery resource pool configuration
	
	As specified in Table A.7.1.2-1

(Configuration #1-TDD)

	DRX configuration
	
	As specified in Table 11.1.2-1
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at antenna port (NOTE 5)
	dBm/15kHz
	-98

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Uplink downlink configuration (NOTE 3)
	
	0

	
	Special subframe configuration (NOTE 4)
	
	4

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0
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	dB
	0 (NOTE 1)

	
	
	(
	dB
	0

	
	OCNG Pattern NOTE 2
	
	OP.1 TDD

	
	Propagation channel
	
	AWGN 

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-92

	Active Sidelink UE(s)
	
	Sidelink UE 1

	Sidelink UE 1
	Sidelink Transmissions
	
	PSDCH

	
	RB allocation
	
	PRB pairs {2i..2i+1}, where i is chosen randomly uniformly from [0,11] in each discovery period.

	
	Time offset (NOTE 6)
	(s
	+1

	
	Frequency offset (NOTE 7)
	Hz
	+200

	
	Propagation Channel
	
	EPA5

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
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NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

NOTE 3:
As specified in Table 4.2-2 in TS 36.211 [8].

NOTE 4:
As specified in Table 4.2-1 in TS 36.211 [8].

NOTE 5: 
Applicable to both DL subframes and UL subframes configured for ProSe Direct Discovery.

NOTE 6: 
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

NOTE 7: 
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 11.2.2.3-2: Minimum performance

	Test num.
	Sidelink UE 
	Band-width
	Reference channel
	Reference value

	
	
	
	
	BLER of PSDCH (%)
	SNR (dB)

	1
	1
	5 MHz
	D.1 TDD
	30
	4.6


The normative reference for this requirement is TS 36.101 [2] clause 11.2.2.

11.2.2.4
Test Description

11.2.2.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 11.2.2.3-2 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD.

2.
The parameter settings for the cell are set up according to Table 11.2.2.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents exceptions are defined in clause 11.2.2.4.3.

6.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode D is activated.

11.2.2.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table TBD. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table TBD. When the UE has no payload data to send, it transmits uplink MAC padding bits on the UL RMC.

3.
Set the parameters of bandwidth, propagation condition, antenna configuration and the SNR for cell1 according to Table 11.2.2.3-1.

4.
SS transmits PSDCH to transmit the SL RMC according to Table 11.2.2.3-2. Set the Sidelink signal level, bandwidth, propagation condition, antenna configuration and SNR according to Table 11.2.2.3-1 and Table 11.2.2.3-2.

5.
SS shall transmit an RRCConnectionReconfiguration message to configure DRX. Message contents exceptions are defined in clause 11.2.2.4.3.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
Initialise the variables Ptot and Pok as 0.

8.
SS shall send SL Discovery Packets (MAC padding bits) on the SL RMC for the test time [FFS]. SS stores the number of the transmitted Discovery Packets in the current test iteration in the variable Ptot.

9.
SS shall send (on the available PDSCH) a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER REQUEST” message and wait for the UE to respond (on the available PUSCH) with a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER RESPONSE” reporting the received Sidelink direct discovery packet counter value.

10.
SS calculates the variable Pok as (current counter value - counter value at last test iteration).

11.
SS shall compute the BLER as following:


BLER = ((Ptot - Pok )/ Ptot )* 100%

11.2.2.4.3
Message Contents

Message contents are according to TS 36.508 [7] clauses TBD with following exceptions:

Table 11.2.2.4.3-1: ACTIVATE TEST MODE: TDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE D


Table 11.2.2.4.3-2: CLOSE UE TEST LOOP: TDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE D


Table 11.2.2.4.3-3: MAC-MainConfig-RBC: DRX config for PSDCH Single Link Performance for ProSe Direct Discovery

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf2560
	
	

	    retxBSR-Timer
	sf2560
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	
	

	        sf2560
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	sf2560
	
	

	}
	
	
	


11.2.2.5
Test Requirement

For the parameters specified in Table 11.2.2.3-1 and SNR in Table 11.2.2.5-1, the BLER obtained in step 11 shall be below the test limit in Annex TBD.

Table 11.2.2.5-1: Test Requirements

	Test num.
	Sidelink UE 
	Band-width
	Reference channel
	Reference value

	
	
	
	
	BLER of PSDCH (%)
	SNR (dB)

	1
	1
	5 MHz
	D.1 TDD
	30
	4.6 + TT


11.3


11.4


11.5
Maximum Sidelink processes test

The purpose of this test is to verify the maximum number of Sidelink processes supported by the UE as reported using UE capability signalling (discSupportedProc).

The UE is required to meet only the test for the maximum channel bandwidth over the ProSe operating bands supported by the UE.

11.5.1
FDD maximum Sidelink processes test (ProSe Direct Discovery)

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
UL and DL RMC for cell1 is TBD

11.5.1.1
Test Purpose

This test verifies the UE’s ability to support maximum number of Sidelink processes by verifying the percentage of the information bit throughput for a specified PSDCH Reference Measurement Channel (RMC) not falling below a specified value. 

11.5.1.2
Test Applicability

This test case applies to all types of E-UTRA FDD UE release 12 and forward which support ProSe Direct Discovery.

11.5.1.3
Minimum Conformance Requirements

The test parameters are specified in Table 11.5.1.3-1. Multiple discovery resource pools are interleaved. Each Sidelink UE transmits in one of the resource pools with 3 retransmissions. The minimum requirements are specified in Table 11.5.1.3-2.

Table 11.5.1.3-1: Test Parameters

	Parameter
	Unit
	Test 1-7

	Discovery resource pool configuration
	
	As specified in Table A.7.1.1-3

(Configuration #3-FDD)

with parameters BWChannel, NPools = Number of configured resource pools (as specified in Table 11.5.1.3-2), and N = discSupportedProc

	DRX configuration
	
	As specified in Table 11.1.2-1

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0

	
	
	
[image: image931.wmf]B

r


	dB
	0 (NOTE 1)

	
	
	(
	dB
	0

	
	OCNG Pattern NOTE 2
	
	OP.1 FDD

	
	Propagation channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration 
	
	1x2

	
	RSRP
	dBm/15kHz
	-85

	Active Sidelink UE(s)
	
	Sidelink UE i, i = 0, …, discSupportedProc-1

	Sidelink UE i
	Sidelink Transmissions
	
	PSDCH (D.1 FDD)

	
	Resource pool index (NOTE 3)
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	PSDCH RB allocation (NOTE 3)
	
	PRB pairs {2*(i % NMAX_SF), 2*(i % NMAX_SF)+1}

	
	Time offset (NOTE 4)
	(s
	0

	
	Frequency offset (NOTE 4)
	Hz
	0

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
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NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

NOTE 3:
NMAX_SF represents the maximum number of Sidelink UEs transmitting in one subframe. NMAX_SF  = 12 (5 MHz), 25 (10MHz), 37 (15MHz), 50 (10MHz).

NOTE 4:
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

NOTE 5:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 11.5.1.3-2: Minimum performance

	Test num.
	Bandwidth
	discSupportedProc
	Number of configured resource pools
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at antenna port (dBm/15kHz)
	Reference value
for Sidelink UE i=0…discSupportedProc-1

	
	
	
	
	
	Fraction of maximum throughput (%)

	1
	5 MHz
	50
	5
	-85
	95

	2
	10 MHz
	50
	2
	-85
	95

	3
	15 MHz
	50
	2
	-85
	95

	4
	20 MHz
	50
	1
	-85
	95

	5
	10 MHz
	400
	16
	-85
	95

	6
	15 MHz
	400
	11
	-85
	95

	7
	20 MHz
	400
	8
	-85
	95


The normative reference for this requirement is TS 36.101 [2] clause 11.5.1.

11.5.1.4
Test Description

11.5.1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: Select the test numbers in Table 11.5.1.3-2 corresponding to the max channel bandwidth among the UE supported ProSe operating bands as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD without faders or AWGN source.

2.
The parameter settings for the cell are set up according to Table 11.5.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents exceptions are defined in clause 11.5.1.4.3.

6.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode D is activated.

11.5.1.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table TBD. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table TBD. When the UE has no payload data to send, it transmits uplink MAC padding bits on the UL RMC.

3.
Set the parameters of bandwidth, propagation condition, antenna configuration and the SNR for cell1 according to Table 11.5.1.3-1.

4.
SS transmits PSDCH on each active Sidelink UE as per with SL RMC according to Table 11.5.1.3-1. Set the Sidelink signal level, configured resource pools, bandwidth, antenna configuration according to Table 11.5.1.3-1 and Table 11.5.1.3-2.

5.
SS shall transmit an RRCConnectionReconfiguration message to configure DRX. Message contents exceptions are defined in clause 11.5.1.4.3.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
Initialise the variables Ptot and Pok as 0.

8.
SS shall send SL Discovery Packets (MAC padding bits) on the SL RMC for each of the active sidelink for the test time [FFS]. SS stores the number of the transmitted Discovery Packets per sidelink UE in the current test iteration in the variable Ptot.

9.
SS shall send (on the available PDSCH) a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER REQUEST” message and wait for the UE to respond (on the available PUSCH) with a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER RESPONSE” reporting the received Sidelink direct discovery packet counter value.

10.
SS calculates the variable Pok as (current counter value - counter value at last test iteration).

11.
SS shall compute the fraction of maximum throughput as 100%*(Pok / Ptot ).

12.
Repeat steps 1 to 11 for each subtest as applicable.

11.5.1.4.3
Message Contents

Message contents are according to TS 36.508 [7] clauses TBD with following exceptions:

Table 11.5.1.4.3-1: ACTIVATE TEST MODE: FDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE D


Table 11.5.1.4.3-2: CLOSE UE TEST LOOP: FDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE D


Table 11.5.1.4.3-3: MAC-MainConfig-RBC: DRX config for PSDCH Single Link Performance for ProSe Direct Discovery

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	Sf2560
	
	

	    retxBSR-Timer
	sf2560
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	 
	
	

	        sf2560
	0
	
	

	      }
	
	
	

	      shortDRX
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	Sf500
	
	

	}
	
	
	


11.5.1.5
Test Requirement

The fraction of the maximum throughput obtained per active sidelink UE shall meet or exceed the specified value in Table 11.5.1.5-1 for each test number as applicable.

Table 11.5.1.5-1: Test Requirements

	Test num.
	Bandwidth
	discSupportedProc
	Number of configured resource pools
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	Fraction of maximum throughput (%)

	1
	5 MHz
	50
	5
	-85
	[95+TT]

	2
	10 MHz
	50
	2
	-85
	[95+TT]

	3
	15 MHz
	50
	2
	-85
	[95+TT]

	4
	20 MHz
	50
	1
	-85
	[95+TT]

	5
	10 MHz
	400
	16
	-85
	[95+TT]

	6
	15 MHz
	400
	11
	-85
	[95+TT]

	7
	20 MHz
	400
	8
	-85
	[95+TT]


11.5.2
TDD maximum Sidelink processes test (ProSe Direct Discovery)

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
UL and DL RMC for cell1 is TBD

11.5.2.1
Test Purpose

This test verifies the UE’s ability to support maximum number of Sidelink processes by verifying the percentage of the information bit throughput for a specified PSDCH Reference Measurement Channel (RMC) not falling below a specified value. 

11.5.2.2
Test Applicability

This test case applies to all types of E-UTRA TDD UE release 12 and forward which support ProSe Direct Discovery.

11.5.2.3
Minimum Conformance Requirements

The test parameters are specified in Table 11.5.2.3-1. Multiple discovery resource pools are interleaved. Each Sidelink UE transmits in one of the resource pools with 3 retransmissions. The minimum requirements are specified in Table 11.5.1.3-2.

Table 11.5.2.3-1: Test Parameters

	Parameter
	Unit
	Test 1-7

	Discovery resource pool configuration
	
	As specified in Table A.7.1.2-2

(Configuration #2-TDD)

with parameters BWChannel, NPools = Number of configured resource pools (as specified in Table 11.5.2-2), and N = discSupportedProc

	DRX configuration
	
	As specified in Table 11.1.2-1

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Uplink downlink configuration (NOTE 3)
	
	0

	
	Special subframe configuration (NOTE 4)
	
	4

	
	Cell ID
	
	0

	
	Downlink power allocation
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	0

	
	
	
[image: image937.wmf]B

r


	dB
	0 (NOTE 1)

	
	
	(
	dB
	0

	
	OCNG Pattern NOTE 2
	
	OP.1 TDD

	
	Propagation channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	RSRP
	dBm/15kHz
	-85

	Active Sidelink UE(s)
	
	Sidelink UE i, i = 0, …, discSupportedProc-1

	Sidelink UE i
	Sidelink Transmissions
	
	PSDCH (D.1 TDD)

	
	PSDCH Resource pool (NOTE 5)
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	PSDCH RB allocation (NOTE 5)
	
	PRB pairs {2*(i % NMAX_SF),2*(i % NMAX_SF)+1}

	
	Time offset (NOTE 6)
	(s
	0

	
	Frequency offset (NOTE 7)
	Hz
	0

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
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NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

NOTE 3:
As specified in Table 4.2-2 in TS 36.211 [8].

NOTE 4:
As specified in Table 4.2-1 in TS 36.211 [8].

NOTE 5:
NMAX_SF represents the maximum number of Sidelink UEs transmitting in one subframe. NMAX_SF  = 12 (5 MHz), 25 (10MHz), 37 (15MHz), 50 (10MHz).

NOTE 6:
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

NOTE 7:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 11.5.2.3-2: Minimum performance

	Test num.
	Bandwidth
	discSupportedProc
	Number of configured resource pools
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	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%) for Sidelink UE i=0…discSupportedProc-1

	1
	5 MHz
	50
	5
	-85
	95

	2
	10 MHz
	50
	2
	-85
	95

	3
	15 MHz
	50
	2
	-85
	95

	4
	20 MHz
	50
	1
	-85
	95

	5
	10 MHz
	400
	16
	-85
	95

	6
	15 MHz
	400
	11
	-85
	95

	7
	20 MHz
	400
	8
	-85
	95


11.5.2.4
Test Description

11.5.2.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: Select the test numbers in Table 11.5.1.3-2 corresponding to the max channel bandwidth among the UE supported ProSe operating bands as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD without faders or AWGN source.

2.
The parameter settings for the cell are set up according to Table 11.5.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 2A-RF according to TS 36.508 [7] clause 5.2A.1A. Message contents exceptions are defined in clause 11.5.1.4.3.

6.
SS continues with the generic procedures described in TS 36.508 [7] clause 4.5.3A.3 and 4.5.4.3 and ensures the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and the UE test loop Mode D is activated.

11.5.2.4.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table TBD. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table TBD. When the UE has no payload data to send, it transmits uplink MAC padding bits on the UL RMC.

3.
Set the parameters of bandwidth, propagation condition, antenna configuration and the SNR for cell1 according to Table 11.5.1.3-1.

4.
SS transmits PSDCH on each active Sidelink UE as per with SL RMC according to Table 11.5.1.3-1. Set the Sidelink signal level, configured resource pools, bandwidth, antenna configuration according to Table 11.5.1.3-1 and Table 11.5.1.3-2.

5.
SS shall transmit an RRCConnectionReconfiguration message to configure DRX. Message contents exceptions are defined in clause 11.5.1.4.3.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
Initialise the variables Ptot and Pok as 0.

8.
SS shall send SL Discovery Packets (MAC padding bits) on the SL RMC for each of the active sidelink for the test time [FFS]. SS stores the number of the transmitted Discovery Packets per sidelink UE in the current test iteration in the variable Ptot.

9.
SS shall send (on the available PDSCH) a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER REQUEST” message and wait for the UE to respond (on the available PUSCH) with a “UE TEST LOOP PROSE MODE D SIDELINK DIRECT DISCOVERY PACKET COUNTER RESPONSE” reporting the received Sidelink direct discovery packet counter value.

10.
SS calculates the variable Pok as (current counter value - counter value at last test iteration).

11.
SS shall compute the fraction of maximum throughput as 100%*(Pok / Ptot ).

12.
Repeat steps 1 to 11 for each subtest as applicable.

11.5.2.4.3
Message Contents

Message contents are according to TS 36.508 [7] clauses TBD with following exceptions:

Table 11.5.2.4.3-1: ACTIVATE TEST MODE: TDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-1, condition UE TEST LOOP MODE D


Table 11.5.2.4.3-2: CLOSE UE TEST LOOP: TDD PSDCH Single Link Performance for ProSe Direct Discovery
	Derivation Path: 36.508, Table 4.7A-3, condition UE TEST LOOP MODE D


Table 11.5.2.4.3-3: MAC-MainConfig-RBC: DRX config for PSDCH Single Link Performance for ProSe Direct Discovery

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	Sf2560
	
	

	    retxBSR-Timer
	sf2560
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	 
	
	

	        sf2560
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	Sf500
	
	

	}
	
	
	


11.5.2.5
Test Requirement

The fraction of the maximum throughput obtained per active sidelink UE shall meet or exceed the specified value in Table 11.5.2.5-1 for each test number as applicable.

Table 11.5.2.5-1: Test Requirements

	Test num.
	Bandwidth
	discSupportedProc
	Number of configured resource pools
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	Fraction of maximum throughput (%) for Sidelink UE i=0…discSupportedProc-1

	1
	5 MHz
	50
	5
	-85
	[95+TT]

	2
	10 MHz
	50
	2
	-85
	[95+TT]

	3
	15 MHz
	50
	2
	-85
	[95+TT]

	4
	20 MHz
	50
	1
	-85
	[95+TT]

	5
	10 MHz
	400
	16
	-85
	[95+TT]

	6
	15 MHz
	400
	11
	-85
	[95+TT]

	7
	20 MHz
	400
	8
	-85
	[95+TT]


12
Performance requirement (ProSe Direct Communication)

This clause contains test method to measure the performance requirements for the Sidelink physical channels specified for ProSe Direct Communication in TS 36.211 [4].
12.1
General

12.1.1
Applicability of requirements 

The requirements in this clause are applicable to UEs that support ProSe Direct Communication. Test cases defined for 5MHz channel bandwidth are applicable to UEs that support ProSe Direct Communication on only Band 31.

12.1.2
Reference DRX configuration

Table 12.1.2-1: Reference DRX configuration

	Parameter
	Value
	Comments

	onDurationTimer
	psf1
	

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	sf2560, 0
	

	shortDRX
	disabled
	

	NOTE 1:
For further information see clause 6.3.2 in TS 36.331.


12.2
Demodulation of PSSCH

This clause contains test method to measure the PSSCH demodulation performance with a single active PSSCH link.

12.2.1
FDD PSSCH Single Link Performance for ProSe Direct communication
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
Test procedure is TBD

-
Message contents are TBD

-
UL and DL RMC for cell1 is TBD

12.2.1.1
Test Purpose

This test verifies the PSSCH demodulation performance with a single active PSSCH link with a given SNR for which the average BLER remains below a given reference value under different channel conditions.

12.2.1.2
Test Applicability

This test case applies to all types of E-UTRA FDD UE release 12 and forward which support ProSe Direct Communication.

12.2.1.3
Minimum Conformance Requirements

The minimum requirements are specified in Table 12.2.1.3-2 with the test parameters specified in Table 12.2.1.3-1. The receiver UE under test is associated with Cell 1.

Table 12.2.1.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-1

(Configuration #1-FDD)

	DRX configuration
	
	As specified in Table 12.1.2-1
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at antenna port (NOTE 1)
	dBm/15kHz
	-98

	Active cell(s)
	
	None

	Sidelink UE 1
	Sidelink Transmissions
	
	SLSS + PSBCH

	
	networkControlledSyncTx
	
	ON

	
	slssid
	
	30

	
	inCoverage (in MIB-SL)
	
	TRUE

	
	syncOffsetIndicator
	
	Set same as syncOffsetIndicator1 in Configuration #1-FDD

	
	Propagation channel 
	
	EPA5

	
	Antenna configuration
	
	1x2 Low
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 at antenna port
	dBm/15kHz
	-85

	Sidelink UE 2
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	PSCCH RMC
	
	5MHz: CC.3 FDD

10 MHz: CC.4 FDD

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
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 of PSCCH at antenna port
	dBm/15kHz
	-85

	
	PSSCH RMC
	
	As specified in Table 12.2.1-2

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	First transmission: Chosen randomly (uniformly) among the allowed RBs as per TS36.213

HARQ retransmission: As per frequency hopping indicated in PSCCH and specified in TS36.213

	
	Time offset (NOTE 2)
	(s
	+1

	
	Frequency offset (NOTE 3)
	Hz
	+200

	
	Propagation Channel
	
	EVA70

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
Applicable to both DL channel and ProSe Direct Communication Subframes on UL.

NOTE 2:
Time offset of Sidelink UE 2 receive signal timing with respect to Sidelink UE 1 receive signal timing at the tested UE.

NOTE 3:
Frequency offset of Sidelink UE 2 with respect to Sidelink UE 1 transmit frequency.


Table 11.2.1.3-2: Minimum performance

	Test num.
	Sidelink UE 
	Band-width
	PSSCH Reference channel
	Reference value

	
	
	
	
	Fraction of maximum throughput (%) (NOTE 1)
	SNR (dB) of PSSCH

	1
	2
	10 MHz
	CD.1 FDD
	70
	-3.4

	
	
	5 MHz
	
	70
	-3.3

	NOTE 1:
The throughput is measured after 40 radio frames of lead time during which the test UE detects and synchronizes to Sidelink UE 1


The normative reference for this requirement is TS 36.101 [2] clause 12.2.1

12.2.1.4
Test Description

12.2.1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 12.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD.

2.
The parameter settings for the cell are set up according to Table 12.2.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and UE test loop Mode E is activated on a EUTRA cell. Message contents are defined in clause 12.2.1.4.3.

12.2.1.4.2
Test Procedure

TBD
12.2.1.4.3
Message Contents

TBD

12.2.1.5
Test Requirement

For the parameters specified in Table 12.2.1.3-1 and SNR in Table 12.2.1.5-1, the BLER obtained in step TBD shall be below the test limit in Annex TBD.

Table 12.2.1.5-1: Test Requirements

	Test num.
	Sidelink UE 
	Band-width
	PSSCH Reference channel
	Reference value

	
	
	
	
	Fraction of maximum throughput (%) (NOTE 1)
	SNR (dB) of PSSCH

	1
	2
	10 MHz
	CD.1 FDD
	70
	-3.4+TT

	
	
	5 MHz
	
	70
	-3.3+TT

	NOTE 1:
The throughput is measured after 40 radio frames of lead time during which the test UE detects and synchronizes to Sidelink UE 1.


12.3 to 12.6


12.7
Maximum Sidelink processes test

The purpose of this test is to verify the maximum number of Sidelink processes and the maximum number of bits per TTI supported by the UE.

12.7.1
FDD Maximum Sidelink Processes for ProSe Direct communication

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
ProSe UE authentication is not handled in the test case and is still under investigation.

- 
Test time is FFS.

-
Test system uncertainties and test tolerances is TBD

-
Connection Diagram is FFS

-
Test procedure is TBD

-
Message contents are TBD

-
UL and DL RMC for cell1 is TBD

12.7.1.1
Test Purpose

This test verifies the PSSCH demodulation performance with a single active PSSCH link with a given SNR for which the average BLER remains below a given reference value under different channel conditions.

12.7.1.2
Test Applicability

This test case applies to all types of E-UTRA FDD UE release 12 and forward which support ProSe Direct Communication.

12.7.1.3
Minimum Conformance Requirements

The minimum requirements are specified in Table 12.7.1.3-2 with the test parameters specified in Table 12.7.1.3-1. The receiver UE under test is associated with Cell 1.

Table 12.7.1.3-1: Test Parameters

	Parameter
	Unit
	Test 1

	Communication resource pool configuration
	
	As specified in Table A.7.2.1-4

(Configuration #4-FDD)

	DRX configuration
	
	As specified in Table 12.1.2-1

	Active cell(s)
	
	Cell 1 (Serving cell)

	Cell 1
	Cyclic prefix
	
	Normal

	
	Cell ID
	
	0

	
	Downlink power allocation
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	dB
	0
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	dB
	0 (NOTE 1)

	
	
	(
	dB
	0

	
	OCNG Pattern (Note 2)
	
	OP.1 FDD

	
	Propagation channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2

	
	RSRP
	dBm/15kHz
	-85

	Active Sidelink UE(s)
	
	Sidelink UE i, 0 ≤ i ≤ 15

	Sidelink UE i,

0 ≤ i ≤ 15
	Sidelink Transmissions
	
	PSCCH + PSSCH

	
	Resource pool
	
	commRxPool(
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	PSCCH RMC
	
	5MHz: CC.1 FDD with ITRP=i%8 (NOTE 3)
10 MHz: CC.2 FDD with ITRP= i%8 (NOTE 3)

	
	PSCCH subframe allocation
	
	As defined by TS 36.213 with 
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	PSCCH RB allocation
	
	

	
	PSSCH RMC
	
	 As specified in Table 12.7.1-2

	
	PSSCH subframe allocation
	
	As per time repetition pattern specified in PSCCH

	
	PSSCH RB allocation
	
	Fully allocated

	
	Time offset (NOTE 4)
	(s
	0

	
	Frequency offset (NOTE 5)
	Hz
	0

	
	Propagation Channel
	
	Static propagation condition

No external noise sources are applied

	
	Antenna configuration
	
	1x2 Low

	NOTE 1:
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NOTE 2:
OCNG is used to fully allocate the available resource blocks to virtual UEs.

NOTE 3:
For NTRP = 8 (FDD) and trpt-Subset = 001, ITRP = 0 corresponds to a time repetition pattern of (1,0,0,0,0,0,0,0), ITRP = 1 corresponds to a time repetition pattern of (0,1,0,0,0,0,0,0), etc.

NOTE 4:
Time offset of Sidelink UE receive signal with respect to Cell 1 downlink timing at the tested UE.

NOTE 5:
Frequency offset of Sidelink UE with respect to Cell 1 uplink frequency.


Table 12.7.1.3-2: Minimum performance

	Test num.
	Bandwidth
	PSCCH Reference channel
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	Reference value
for Sidelink UE i=0…15

	
	
	
	
	Fraction of maximum throughput (%)

	1
	10 MHz
	CD.7 FDD
	-85
	95

	
	5 MHz
	CD.6 FDD
	-85
	95


The normative reference for this requirement is TS 36.101 [2] clause 12.7.1

12.7.1.4
Test Description

12.7.1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: Mid Range for Cell1, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Table 11.2.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.1

1.
Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure TBD.

2.
The parameter settings for the cell are set up according to Table 12.7.1.3-1.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.2, and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and UE test loop Mode E is activated on a EUTRA cell. Message contents are defined in clause 11.2.1.4.3.

12.7.1.4.2
Test Procedure

TBD
12.7.1.4.3
Message Contents

TBD

12.7.1.5
Test Requirement

For the parameters specified in Table 12.7.1.3-1 and SNR in Table 12.7.1.5-1, the BLER obtained in step TBD shall be below the test limit in Annex TBD.

Table 12.7.1.5-1: Test Requirements

	Test num.
	Bandwidth
	PSCCH Reference channel
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for Sidelink UE i=0…15

	
	
	
	
	Fraction of maximum throughput (%)

	1
	10 MHz
	CD.7 FDD
	-85+TT
	95

	
	5 MHz
	CD.6 FDD
	-85+TT
	95
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