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9.3.5.1.1.5
Test requirement

Table 9.3.5.1.1.5-1 Minimum requirement (FDD)

	 
	1.8 + TT

	UE Category
	1-8


9.3.5.2
PUCCH 1-1 (Cell-Specific Reference Symbol)

9.3.5.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A

Editor’s notes: This test case is incomplete. The following items are missing or are incomplete:

- Connection diagram in Annex A of TS 36.508 is TBD
- Message contents are FFS
- Test tolerances are undefined

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 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%.

The transport block sizes indicated by the reported wideband CQI are selected according to Table A.4-3b or Table A.4-3h. 

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 according to Table A.4-1c 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. Intefering 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
	1-8


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 TBD.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.2.1.3-1.

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 9.3.5.2.1.4.3.

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 9.3.5.2.1.3-1 as appropriate.
2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC (Table A.4-1) 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 9.3.5.2.1.3-1 as appropriate.

4. 
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC (Table A.4-1) 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 (
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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.
9.3.5.2.1.4.3
Message contents

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

FFS
9.3.5.2.1.5
Test requirement

	Table 9.3.5.2.1.5-1 Test requirement (FDD)

 
	1.8 + TT

	UE Category
	1-8


9.3.5.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A

Editor’s notes: This test case is incomplete. The following items are missing or are incomplete:

- Connection diagram in Annex A of TS 36.508 is TBD
- Message contents are FFS
- Test tolerances are undefined

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 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%.

The transport block sizes indicated by the reported wideband CQI are selected according to Table A.4-3b or Table A.4-3h.

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.2 TDD

	Reporting mode
	
	PUCCH 1-1 (Sub-mode: 2)
	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
	
	2c
	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 according to Table A.4-2c 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. Intefering 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
	1-8


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 TBD.
2.
The parameter settings for the cell 1 are set up according to Table 9.3.5.2.2.3-1.

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 9.3.5.2.2.4.3.

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 9.3.5.2.2.3-1 as appropriate.
2.
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC (Table A.4-1) 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 9.3.5.2.2.3-1 as appropriate.

4. 
The SS shall transmit PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC (Table A.4-1) 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 (
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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.
9.3.5.2.2.4.3
Message contents

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

FFS
9.3.5.2.2.5
Test requirement

Table 9.3.5.2.2.5-2 Minimum requirement (TDD)

	 
	1.8 + TT

	UE Category
	1-8


<Unchanged sections skipped>
Table A.4-1: Reference channel for CQI requirements (FDD) full PRB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-1a: Reference channel for CQI requirements (FDD) full PRB allocation (CSI-RS): 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3b 
	Table A.4-3c
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b 
	Table A.4-3c
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-1b: Reference channel for CQI requirements (FDD) full PRB allocation (CSI-RS): 1 CRS port

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3e 
	Table A.4-3f 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3e 
	Table A.4-3f 
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-1c: Reference channel for CQI requirements (FDD) full PRB allocation (CSI-RS) : 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	8
	8
	8
	8
	8
	8

	Modulation
	
	
	
	
	Table A.4-3b 
	Table A.4-3h
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b 
	Table A.4-3h
	
	

	Number of HARQ Processes
	Processes
	8
	8
	8
	8
	8
	8

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH. 

Note 2:
Only subframes 1,2,3,4,6,7,8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-2: Reference channel for CQI requirements (TDD) full PRB allocation

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Target coding rate
	
	
	
	
	Table A.4-3
	Table A.4-3a
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-2a: Reference channel for CQI requirements (TDD) full PRB allocation (CSI-RS): 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3b
	Table A.4-3d 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b
	Table A.4-3d 
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-2b: Reference channel for CQI requirements (TDD) full PRB allocation (CSI-RS): 1 CRS port

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	2
	2
	2
	2
	2
	2

	Modulation
	
	
	
	
	Table A.4-3e 
	Table A.4-3f 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3e 
	Table A.4-3f 
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH

Note 2:
UL-DL configuration 2 is used and only subframes 4 and 9 are allocated to avoid PBCH and synchronization signal overhead


Table A.4-2c: Reference channel for CQI requirements (TDD) full PRB allocation (CSI-RS) : 2 CRS ports

	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	1.4
	3
	5
	10
	15
	20

	Allocated resource blocks
	
	6
	15
	25
	50
	75
	100

	Subcarriers per resource block
	
	12
	12
	12
	12
	12
	12

	Allocated subframes per Radio Frame
	
	4
	4
	4
	4
	4
	4

	Modulation
	
	
	
	
	Table A.4-3b
	Table A.4-3h 
	
	

	Target coding rate
	
	
	
	
	Table A.4-3b
	Table A.4-3h 
	
	

	Number of HARQ Processes
	Processes
	10
	10
	10
	10
	10
	10

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1
	1
	1

	Note 1:
3 symbols allocated to PDCCH. 

Note 2:
UL-DL configuration 2 is used and only subframes 3, 4, 8, and 9 are allocated to avoid PBCH and synchronization signal overhead.


Table A.4-3: Transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12600
	0.1117

	2
	QPSK
	0.1172
	0
	1384
	12600
	0.1117

	3
	QPSK
	0.1885
	2
	2216
	12600
	0.1778

	4
	QPSK
	0.3008
	4
	3624
	12600
	0.2895

	5
	QPSK
	0.4385
	6
	5160
	12600
	0.4114

	6
	QPSK
	0.5879
	8
	6968
	12600
	0.5549

	7
	16QAM
	0.3691
	11
	8760
	25200
	0.3486

	8
	16QAM
	0.4785
	13
	11448
	25200
	0.4552

	9
	16QAM
	0.6016
	16
	15264
	25200
	0.6067

	10
	64QAM
	0.4551
	18
	16416
	37800
	0.4349

	11
	64QAM
	0.5537
	21
	21384
	37800
	0.5663

	12
	64QAM
	0.6504
	23
	25456
	37800
	0.6741

	13
	64QAM
	0.7539
	25
	28336
	37800
	0.7503

	14
	64QAM
	0.8525
	27
	31704
	37800
	0.8394

	15
	64QAM
	0.9258
	27
	31704
	37800
	0.8394

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-3a: Transport format corresponding to each CQI index for 50 PRB allocation dual antenna transmission

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12000
	0.1173

	2
	QPSK
	0.1172
	0
	1384
	12000
	0.1173

	3
	QPSK
	0.1885
	2
	2216
	12000
	0.1867

	4
	QPSK
	0.3008
	4
	3624
	12000
	0.3040

	5
	QPSK
	0.4385
	6
	5160
	12000
	0.4320

	6
	QPSK
	0.5879
	8
	6968
	12000
	0.5827

	7
	16QAM
	0.3691
	11
	8760
	24000
	0.3660

	8
	16QAM
	0.4785
	13
	11448
	24000
	0.4780

	9
	16QAM
	0.6016
	15
	14112
	24000
	0.5890

	10
	64QAM
	0.4551
	18
	16416
	36000
	0.4567

	11
	64QAM
	0.5537
	20
	19848
	36000
	0.5520

	12
	64QAM
	0.6504
	22
	22920
	36000
	0.6373

	13
	64QAM
	0.7539
	24
	27376
	36000
	0.7611

	14
	64QAM
	0.8525
	26
	30576
	36000
	0.8500

	15
	64QAM
	0.9258
	27
	31704
	36000
	0.8813

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3b: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, Non CSI-RS subframe

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10800

	2
	QPSK
	0.1172
	0
	1384
	10800

	3
	QPSK
	0.1885
	2
	2216
	10800

	4
	QPSK
	0.3008
	[]
	[3624]
	10800

	5
	QPSK
	0.4385
	5
	4392
	10800

	6
	QPSK
	0.5879
	7
	6200
	10800

	7
	16QAM
	0.3691
	10
	7992
	21600

	8
	16QAM
	0.4785
	12
	9912
	21600

	9
	16QAM
	0.6016
	14
	12960
	21600

	10
	64QAM
	0.4551
	17
	15264
	32400

	11
	64QAM
	0.5537
	19
	18336
	32400

	12
	64QAM
	0.6504
	21
	21384
	32400

	13
	64QAM
	0.7539
	23
	25456
	32400

	14
	64QAM
	0.8525
	24
	27376
	32400

	15
	64QAM
	0.9258
	25
	28336
	32400

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3c: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, 4 CSI-RS ports, CSI-RS Subframe

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10400

	2
	QPSK
	0.1172
	0
	1384
	10400

	3
	QPSK
	0.1885
	1
	1800
	10400

	4
	QPSK
	0.3008
	3
	2856
	10400

	5
	QPSK
	0.4385
	5
	4392
	10400

	6
	QPSK
	0.5879
	7
	6200
	10400

	7
	16QAM
	0.3691
	10
	7992
	20800

	8
	16QAM
	0.4785
	12
	9912
	20800

	9
	16QAM
	0.6016
	14
	12960
	20800

	10
	64QAM
	0.4551
	17
	15264
	31200

	11
	64QAM
	0.5537
	18
	16416
	31200

	12
	64QAM
	0.6504
	20
	19848
	31200

	13
	64QAM
	0.7539
	22
	22920
	31200

	14
	64QAM
	0.8525
	24
	27376
	31200

	15
	64QAM
	0.9258
	25
	28336
	31200

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3d: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, 8 CSI-RS ports, CSI-RS Subframe

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10000

	2
	QPSK
	0.1172
	0
	1384
	10000

	3
	QPSK
	0.1885
	1
	1800
	10000

	4
	QPSK
	0.3008
	3
	2856
	10000

	5
	QPSK
	0.4385
	5
	4392
	10000

	6
	QPSK
	0.5879
	7
	6200
	10000

	7
	16QAM
	0.3691
	10
	7992
	20000

	8
	16QAM
	0.4785
	12
	9912
	20000

	9
	16QAM
	0.6016
	13
	11448
	20000

	10
	64QAM
	0.4551
	17
	15264
	30000

	11
	64QAM
	0.5537
	18
	16416
	30000

	12
	64QAM
	0.6504
	20
	19848
	30000

	13
	64QAM
	0.7539
	22
	22920
	30000

	14
	64QAM
	0.8525
	23
	25456
	30000

	15
	64QAM
	0.9258
	24
	27376
	30000

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3e: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, Non CSI-RS subframe

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11400

	2
	QPSK
	0.1172
	0
	1384
	11400

	3
	QPSK
	0.1885
	2
	2216
	11400

	4
	QPSK
	0.3008
	4
	3624
	11400

	5
	QPSK
	0.4385
	6
	5160
	11400

	6
	QPSK
	0.5879
	8
	6968
	11400

	7
	16QAM
	0.3691
	10
	7992
	22800

	8
	16QAM
	0.4785
	13
	11448
	22800

	9
	16QAM
	0.6016
	15
	14112
	22800

	10
	64QAM
	0.4551
	17
	15264
	34200

	11
	64QAM
	0.5537
	19
	18336
	34200

	12
	64QAM
	0.6504
	21
	21384
	34200

	13
	64QAM
	0.7539
	23
	25456
	34200

	14
	64QAM
	0.8525
	25
	28336
	34200

	15
	64QAM
	0.9258
	26
	30576
	34200

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3f: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 1 CRS port, 2 CSI-RS ports, CSI-RS Subframe

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	11200

	2
	QPSK
	0.1172
	0
	1384
	11200

	3
	QPSK
	0.1885
	2
	2216
	11200

	4
	QPSK
	0.3008
	4
	3624
	11200

	5
	QPSK
	0.4385
	6
	5160
	11200

	6
	QPSK
	0.5879
	7
	6200
	11200

	7
	16QAM
	0.3691
	10
	7992
	22400

	8
	16QAM
	0.4785
	12
	9912
	22400

	9
	16QAM
	0.6016
	14
	12960
	22400

	10
	64QAM
	0.4551
	17
	15264
	33600

	11
	64QAM
	0.5537
	19
	18336
	33600

	12
	64QAM
	0.6504
	21
	21384
	33600

	13
	64QAM
	0.7539
	23
	25456
	33600

	14
	64QAM
	0.8525
	25
	28336
	33600

	15
	64QAM
	0.9258
	26
	30576
	33600

	Note 1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table A.4-3g: Transport format corresponding to each CQI index for 100 PRB allocation single antenna transmission (CRS)

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	2792
	25200

	2
	QPSK
	0.1172
	0
	2792
	25200

	3
	QPSK
	0.1885
	2
	4584
	25200

	4
	QPSK
	0.3008
	4
	7224
	25200

	5
	QPSK
	0.4385
	6
	10296
	25200

	6
	QPSK
	0.5879
	8
	14112
	25200

	7
	16QAM
	0.3691
	11
	17568
	50400

	8
	16QAM
	0.4785
	13
	22920
	50400

	9
	16QAM
	0.6016
	16
	30576
	50400

	10
	64QAM
	0.4551
	18
	32856
	75600

	11
	64QAM
	0.5537
	21
	43816
	75600

	12
	64QAM
	0.6504
	23
	51024
	75600

	13
	64QAM
	0.7539
	25
	57336
	75600

	14
	64QAM
	0.8525
	27
	63776
	75600

	15
	64QAM
	0.9258
	27
	63776
	75600

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


Table A.4-3h: Transport format corresponding to each CQI index for 50 PRB allocation (CSI-RS): 2 CRS ports, 2 CSI-RS ports, CSI-RS Subframe
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload


	Binary Channel Bits Per Sub-Frame 

	0
	out of range
	out of range
	DTX
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	10600

	2
	QPSK
	0.1172
	0
	1384
	10600

	3
	QPSK
	0.1885
	1
	1800
	10600

	4
	QPSK
	0.3008
	3
	2856
	10600

	5
	QPSK
	0.4385
	5
	4392
	10600

	6
	QPSK
	0.5879
	7
	6200
	10600

	7
	16QAM
	0.3691
	10
	7992
	21200

	8
	16QAM
	0.4785
	12
	9912
	21200

	9
	16QAM
	0.6016
	14
	12960
	21200

	10
	64QAM
	0.4551
	17
	15264
	31800

	11
	64QAM
	0.5537
	19
	16416
	31800

	12
	64QAM
	0.6504
	21
	19848
	31800

	13
	64QAM
	0.7539
	22
	22920
	31800

	14
	64QAM
	0.8525
	24
	27376
	31800

	15
	64QAM
	0.9258
	25
	28336
	31800

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


<Unchanged sections skipped>
F.1.5
Measurement of Channel State Information reporting

Table F.1.5-1: Maximum Test System Uncertainty for Channel State Information reporting

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	9.2.1.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0
	± 0.3 dB
	Signal-to-noise ratio uncertainty  ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.2.1.2 TDD CQI Reporting under AWGN conditions – PUCCH 1-0
	± 0.3 dB
	Same as 9.2.1.1

	9.2.1.3_C.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0 for eICIC (non-MBSFN ABS)
	± 0.3 dB
	Same as 9.2.1.1

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

	9.2.2.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-1
	± 0.3 dB
	Signal-to-noise ratio uncertainty  ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.2.2.2 TDD CQI Reporting under AWGN conditions – PUCCH 1-1
	± 0.3 dB
	Same as 9.2.1.1

	9.2.3.1_D FDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO
	± 0.3 dB
	Same as 9.2.2.1

	9.2.3.2_D TDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO
	± 0.3 dB
	Same as 9.2.2.1

	9.3.1.1.1 FDD CQI Reporting under fading conditions – PUSCH 3-0
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.3.1.1.2 TDD CQI Reporting under fading conditions – PUSCH 3-0
	± 0.6 dB
	Same as 9.3.1.1.1

	9.3.1.2.1_D FDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.3.1.1.1

	9.3.1.2.2_D TDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.3.1.1.1

	9.3.2.1.1 FDD CQI Reporting under fading conditions – PUCCH 1-0
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.3.2.1.1_1 FDD CQI Reporting under fading conditions – PUCCH 1-0
	± 0.6 dB
	Same as 9.3.2.1.1

	9.3.2.1.2 TDD CQI Reporting under fading conditions – PUCCH 1-0
	± 0.6 dB
	Same as 9.3.2.1.1

	9.3.2.1.2_1 TDD CQI Reporting under fading conditions – PUCCH 1-0
	± 0.6 dB
	Same as 9.3.2.1.1

	9.3.2.2.1_D FDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.3.2.1.1

	9.3.2.2.2_D TDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.3.2.1.1

	9.3.3.1.1 FDD CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0
	± 1.2 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Ior/Iot ratio uncertainty ±1.0 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Ior/Iot ratio uncertainty 2 + Fading profile power uncertainty 2)

Ior absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.3.3.1.2 TDD CQI Reporting under fading conditions and frequency-selective interference  – PUSCH 3-0
	± 1.2 dB
	Same as 9.3.3.1.1

	9.3.4.1.1 FDD CQI Reporting under fading conditions – PUSCH 2-0
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.3.4.1.2 TDD CQI Reporting under fading conditions – PUSCH 2-0
	± 0.6 dB
	Same as 9.3.4.1.1

	9.3.4.2.1 FDD CQI Reporting under fading conditions – PUCCH 2-0
	± 0.6 dB
	Same as 9.3.4.1.1

	9.3.4.2.2 TDD CQI Reporting under fading conditions – PUCCH 2-0
	± 0.6 dB
	Same as 9.3.4.1.1

	9.3.5.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
	TBD
	TBD

	9.3.5.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
	TBD
	TBD

	9.4.1.1.1 FDD PMI Reporting – PUSCH 3-1 (Single PMI)
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.4.1.1.2 TDD PMI Reporting – PUSCH 3-1 (Single PMI)
	± 0.6 dB
	Same as 9.4.1.1.1

	9.4.1.2.1 FDD PMI Reporting – PUCCH 2-1 (Single PMI)
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB

2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.4.1.2.2 TDD PMI Reporting – PUCCH 2-1 (Single PMI)
	± 0.6 dB
	Same as 9.4.1.2.1

	9.4.1.3.1_D FDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL-MIMO
	± 0.6 dB
	Same as 9.4.1.1.1

	9.4.1.3.2_D TDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL-MIMO
	± 0.6 dB
	Same as 9.4.1.1.1

	9.4.2.1.1 FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.4.2.1.1_1 FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.1.2 TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.1.2_1 TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.2.1 FDD PMI Reporting – PUSCH 2-2 (Multiple PMI)
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.2.2 TDD PMI Reporting – PUSCH 2-2 (Multiple PMI)
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.3.1_D FDD PMI Reporting – PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	± 0.6 dB
	Same as 9.4.2.1.1

	9.4.2.3.2_D TDD PMI  Reporting – PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	± 0.6 dB
	Same as 9.4.2.1.1

	9.5.1.1 FDD RI Reporting– PUCCH 1-1
	± 0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty ±0.3 dB
2. Fading profile power uncertainty ±0.5 dB

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)

AWGN flatness and signal flatness ±2.0 dB not expected to have any significant effect

AWGN absolute power uncertainty ±3.0 dB not expected to have any significant effect

	9.5.1.1_1 FDD RI Reporting– PUCCH 1-1 (Release 10)
	± 0.6 dB
	Same as 9.5.1.1

	9.5.1.1_2 FDD RI Reporting– PUCCH 1-1 (Release 11)
	± 0.6 dB
	Same as 9.5.1.1

	9.5.1.2 TDD RI Reporting– PUSCH 3-1
	± 0.6 dB
	Same as 9.5.1.1

	9.5.1.2_1 TDD RI Reporting– PUSCH 3-1 (Release 10)
	± 0.6 dB
	Same as 9.5.1.1

	9.5.1.2_2 TDD RI Reporting– PUSCH 3-1 (Release 11)
	± 0.6 dB
	Same as 9.5.1.1

	9.5.2.1_D FDD RI Reporting – PUCCH 1-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.5.1.1

	9.5.2.2_D TDD RI Reporting – PUCCH 1-1 for eDL-MIMO
	± 0.6 dB
	Same as 9.5.1.1

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig 

	AWGN absolute power uncertainty, averaged over BWConfig
	±3 dB

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)

	Downlink channel matrix uncertainties:

	Tx phase error, as shown in Figure F.1.5-1
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 is defined for each Tx antenna up to NTx


[image: image17.wmf](

)

MAX

MAX

n

q

q

q

,

-

Î



[image: image18.wmf]MAX

q

 ≤10°


[image: image19.wmf]n

q

 is constant for the duration of the test

	Rx phase error, as shown in Figure F.1.5-1
	
[image: image20.wmf]ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ë

é

=

Q

Tx

N

j

j

j

Rx

e

e

e

q

q

q

L

M

O

O

M

O

L

0

0

0

0

0

0

2

1



[image: image21.wmf]n
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 is defined for each Rx antenna up to NRx

There is no constraint on the value of 
[image: image22.wmf]n

q

 except that it is constant for the duration of the test

	Note 1:
Only the overall stimulus error is considered. The effect of errors in the throughput measurements due to finite test duration is not considered.

Note 2:
The AWGN parameters apply to all test cases except 9.3.3.1.1 and 9.3.3.1.2. The fading parameters apply to test cases using fading

Note 3:
Downlink channel matrix uncertainties apply to eDL-MIMO CSI test cases


<Unchanged sections skipped>
F.3.5
Measurement of Channel State Information reporting

Table F.3.5-1: Derivation of Test Requirements (Channel State Information reporting tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	9.2.1.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-0
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged 

	9.2.1.2 TDD CQI Reporting under AWGN conditions – PUCCH 1-0
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged 

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

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged

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

	9.2.2.1 FDD CQI Reporting under AWGN conditions – PUCCH 1-1
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged 

	9.2.2.2 TDD CQI Reporting under AWGN conditions – PUCCH 1-1
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged 

	9.2.3.1_D FDD CQI Reporting under AWGN conditions – PUCCH 1-1 for eDL-MIMO
	SNRs as specified

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged

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

Limits as in the Test Procedure
	No test tolerances applied
	SNR and limits unchanged

	9.3.1.1.1 FDD CQI Reporting under fading conditions – PUSCH 3-0
	SNRs as specified

2%
55%
1.10

BLER 0.05
	SNR 0dB

0%
0%
0.01

BLER 0
	SNR unchanged

 limit unchanged
limit unchanged
  1.09 as per Table G.5.4-1

BLER limit unchanged

	9.3.1.1.2 TDD CQI Reporting under fading conditions – PUSCH 3-0
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1

	9.3.1.2.1_D FDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL-MIMO
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1

	9.3.1.2.2_D TDD CQI Reporting under fading conditions – PUSCH 3-1 for eDL-MIMO
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1
	Same as 9.3.1.1.1

	9.3.2.1.1 FDD CQI Reporting under fading conditions – PUCCH 1-0
	SNRs as specified

20%
1.05

BLER 0.02
	SNR 0dB

0%
0.01

BLER 0
	SNR and BLER limits unchanged

 limit unchanged
  1.04 as per Table G.5.4-1

BLER limit unchanged

	9.3.2.1.1_1 FDD CQI Reporting under fading conditions – PUCCH 1-0
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1

	9.3.2.1.2 TDD CQI Reporting under fading conditions – PUCCH 1-0
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1

	9.3.2.1.2_1 TDD CQI Reporting under fading conditions – PUCCH 1-0
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1

	9.3.2.2.1_D FDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1

	9.3.2.2.2_D TDD CQI Reporting under fading conditions – PUCCH 1-1 for eDL-MIMO
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1
	Same as 9.3.2.1.1

	9.3.3.1.1 FDD CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0
	Ior and Iot as specified

60%
1.60
	Ior, Iot 0dB

20%
0.10
	Ior and Iot unchanged

 40%, Formula: Min Req’t – Test Tol
  1.50, Formula: Min Req’t – Test Tol
The effect of AWGN flatness and signal flatness on the requirement was derived by simulation.

AWGN flatness / signal flatness and the statistical effect of a finite test time both affect the T-put result. The Test Tolerance comprises two quantities:

1. Effect of AWGN flatness and signal flatness, derived by simulation
2. Statistical effect as per Table G.5.4-1
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared

T-put requirement Test Tol = SQRT (AWGN flatness and signal flatness effect 2 + Statistical effect 2)

AWGN flatness and signal flatness effect 0.1, Statistical effect 0.01, giving overall effect 0.10

	9.3.3.1.2 TDD CQI Reporting under fading conditions and frequency-selective interference  – PUSCH 3-0
	Same as 9.3.3.1.1
	Same as 9.3.3.1.1
	Same as 9.3.3.1.1

	9.3.4.1.1 FDD CQI Reporting under fading conditions – PUSCH 2-0
	SNRs as specified

Limits as in the Test Procedure

1.2
	0.01
	SNR unchanged

  1.19 as per Table G.5.4-1

	9.3.4.1.2 TDD CQI Reporting under fading conditions – PUSCH 2-0
	Same as 9.3.4.1.1
	Same as 9.3.4.1.1
	Same as 9.3.4.1.1

	9.3.5.2.1
FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
	TBD
	TBD
	TBD

	9.3.5.2.2
TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A
	TBD
	TBD
	TBD

	9.3.4.2.1 FDD CQI Reporting under fading conditions – PUCCH 2-0
	SNRs as specified

Limits as in the Test Procedure

1.15
	0.01
	SNR unchanged

  1.14 as per Table G.5.4-1

	9.3.4.2.2 TDD CQI Reporting under fading conditions – PUCCH 2-0
	Same as 9.3.4.2.1
	Same as 9.3.4.2.1
	Same as 9.3.4.2.1

	9.4.1.1.1 FDD PMI Reporting – PUSCH 3-1 (Single PMI)
	1.10
	0.01
	  1.09 as per Table G.5.4-1

	9.4.1.1.2 TDD PMI Reporting – PUSCH 3-1 (Single PMI)
	Same as 9.4.1.1.1
	Same as 9.4.1.1.1
	Same as 9.4.1.1.1

	9.4.1.2.1 FDD PMI Reporting – PUCCH 2-1 (Single PMI)
	Noc as specified in test procedure

1.2
	0.01
	Noc  unchanged

Ior/ Noc=SNRrnd is a result of an approach according to G.5.2 and is reused unchanged as setting in procedure  step 3.

  1.19 as per Table G.5.4-1

	9.4.1.2.2 TDD PMI Reporting – PUCCH 2-1 (Single PMI)
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1

	9.4.1.3.1_D FDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL-MIMO
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1

	9.4.1.3.2_D TDD Reporting of PMI – PUSCH 3-1 (Single PMI) for eDL-MIMO
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1
	Same as 9.4.1.2.1

	9.4.2.1.1 FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	Noc  as specified in test procedure
1.20
	0.01
	Noc  unchanged

Ior/ Noc=SNRrnd is a result of an approach according to G.5.2 and is reused unchanged as setting in procedure  step 3.

  1.19 as per Table G.5.4-1

	9.4.2.1.1_1 FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	Same as 9.4.2.1.1
	Same as 9.4.2.1.1
	Same as 9.4.2.1.1

	9.4.2.1.2 TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	Same as 9.4.2.1.1
	Same as 9.4.2.1.1
	Same as 9.4.2.1.1

	9.4.2.1.2_1 TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)
	Same as in 9.4.2.1.1
	Same as in 9.4.2.1.1
	Same as in 9.4.2.1.1

	9.4.2.2.1 FDD PMI Reporting – PUSCH 2-2 (Multiple PMI)
	Same as in 9.4.2.1.1
	Same as in 9.4.2.1.1
	Same as in 9.4.2.1.1

	9.4.2.2.2 TDD PMI Reporting – PUSCH 2-2 (Multiple PMI)
	Noc  as specified in test procedure

1.15
	0.01
	Noc  unchanged

Ior/ Noc=SNRrnd is a result of an approach according to G.5.2 and is reused unchanged as setting in procedure  step 3.

  1.14 as per Table G.5.4-1

	9.4.2.3.1_D FDD PMI Reporting – PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	Noc  as specified in test procedure
1.30
	0.01
	Noc  unchanged

Ior/ Noc=SNRrnd is a result of an approach according to G.5.2 and is reused unchanged as setting in procedure step 3.

  1.29 as per Table G.5.4-1

	9.4.2.3.2_D TDD PMI Reporting – PUSCH 1-2 (Multiple PMI) for eDL-MIMO
	Noc  as specified in test procedure
3.50
	0.01
	Noc  unchanged

Ior/ Noc=SNRrnd is a result of an approach according to G.5.2 and is reused unchanged as setting in procedure step 3.

  3.49 as per Table G.5.4-1

	9.5.1.1 FDD RI Reporting– PUCCH 1-1
	SNRs as specified
Test 1: 21.00

Test 2: 11.05

Test 3: 21.10
	SNR 0dB

20.01

10.01

20.01
	SNR unchanged

2  0.99 as per Table G.5.4-1

1  1.04 as per Table G.5.4-1

2  1.09 as per Table G.5.4-1

	9.5.1.1_1 FDD RI Reporting– PUCCH 1-1 (Release 10)
	SNRs as specified
Test 1: 21.00

Test 2: 11.05

Test 3: 10.90, 21.10
	SNR 0dB

20.01

10.01

20.01
	SNR unchanged

2  0.99 as per Table G.5.4-1

1  1.04 as per Table G.5.4-1

1  0.89, 2 1.09 as per Table G.5.4-1

	9.5.1.1_2 FDD RI Reporting– PUCCH 1-1 (Release 11)
	SNRs as specified
Test 1: 21.00

Test 2: 11.05

Test 3: 10.90
	SNR 0dB

20.01

10.01

10.01
	SNR unchanged

2  0.99 as per Table G.5.4-1

1  1.04 as per Table G.5.4-1

1  0.89 as per Table G.5.4-1

	9.5.1.2 TDD RI Reporting– PUSCH 3-1
	Same as 9.5.1.1
	Same as 9.5.1.1
	Same as 9.5.1.1

	9.5.1.2_1 TDD RI Reporting– PUSCH 3-1 (Release 10)
	Same as 9.5.1.1_1
	Same as 9.5.1.1_1
	Same as 9.5.1.1_1

	9.5.1.2_2 TDD RI Reporting– PUSCH 3-1 (Release 11)
	Same as 9.5.1.1_2
	Same as 9.5.1.1_2
	Same as 9.5.1.1_2

	9.5.2.1_D FDD RI Reporting – PUCCH 1-1 for eDL-MIMO
	 SNR as specified

Test 1: 21.00

Test 2: 11.05

Test 3: 10.9
	SNR 0dB

20.01

10.01

20.01
	SNR unchanged

2  0.99 as per Table G.5.4-1

1  1.04 as per Table G.5.4-1
10.89 as per Table G.5.4-1

	9.5.2.2_D TDD RI Reporting – PUCCH 1-1 for eDL-MIMO
	 SNR as specified

Test 1: 21.00

Test 2: 11.05

Test 3: 10.9
	SNR 0dB

20.01

10.01

20.01
	SNR unchanged

2  0.99 as per Table G.5.4-1

1  1.04 as per Table G.5.4-1
10.89 as per Table G.5.4-1
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