3GPP TSG-RAN5 Meeting #46 
R5-100164
Philadelphia, USA, 22 – 26 Feb 2010
	CR-Form-v9.6

	CHANGE REQUEST

	

	(

	36.521-1
	CR
	CRNum
	(

rev
	-
	(

Current version:
	8.4.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Updates to TDD PMI test case 9.4 of 36.521-1.

	
	

	Source to WG:
(

	QUALCOMM INCORPORATED

	Source to TSG:
(

	R5

	
	

	Work item code:
(

	LTE-UEConTest_RF
	
	Date: (

	22/02/2010

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	Test procedure of TDD PMI test cases have been updated based on MAC padding approach.
TS 36.101 agreed on the Ack/Nack feedback mode to be used for the TDD portion of PMI reporting test cases

	
	

	Summary of change:
(

	For TDD PMI test, MAC padding is explicitly described in the test procedure. And the state 3A is used for MAC padding. 
Test parameters table was updated to reflect the changes in 36.101 spec.
Square brackets removed from the minimum requirements table.
The additional column for Test 2 in the minimum requirements table has been removed.

	
	

	Consequences if 
(

not approved:
	The test case will remain incomplete in the specification.and will not be aligned to core spec

	
	

	Clauses affected:
(

	9.4.1.1.2, 9.4.2.1.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


9.4.1.1.2
TDD Single PMI – PUSCH 3-1
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
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 3-1

	Reporting interval
	ms
	[1]

	Minimum PMIdelay

(Node-2)
	ms
	8

	Measurement channel
	
	[R.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 precoder shall be updated in each available downlink transmission instance 

Note 2:
   If the UE reports in an available uplink reporting  

                  instance at subrame 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)

	
	Test 1

	 
	1.1


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 [FFS].

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 according to TS 36.508 [7] clause 4.5.3A and receiving payload data from the SS. 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. Set SNR to [x] dB.
2. The SS shall transmit PDSCH 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. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
3. If throughput is more than or equal to 60% of the maximum throughput according to Tables G.3.5 and G.3.6 in Annex G clause G.3, go to step 4. Otherwise go to step 5.
4. Decrease SNR by [y] dB and do the same procedure as step 2 until throughput is below 60% of the maximum throughput. Once throughput is below 60% of the maximum throughput, declare current SNR+[y] as 
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 and the throughput at 
[image: image3.wmf]rnd
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 as 
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. Then go to step 6.
5.  Increase SNR by [y] dB and do the same procedure as step 2 until throughput is more than or equal to 60% of the maximum throughput. Once throughput is more than or equal to 60% of the maximum throughput, declare current SNR as 
[image: image5.wmf]rnd

SNR

 and the throughput at 
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 as 
[image: image7.wmf]rnd

t

. Then go to step 6.
6. Set SNR to 
[image: image8.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. Measure the average throughput.  Count the number of NACKs, ACKs and statDTXs on the UL during the test interval. 
7. If the ratio ( throughput / 
[image: image9.wmf]rnd
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 ) ( which is specified in table 9.4.1.1.2.5-1, then pass the UE. Otherwise fail the UE.
8. 
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: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  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
	Not present
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    Release
	NULL
	
	

	}
	
	
	


Table 9.4.1.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	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)

	
	Test 1
	Test 2

	 
	1.1+TT
	


<Unchanged Section skipped Here>
9.4.2.1.2
TDD Multiple PMI – PUSCH 1-2
Editor’s note: The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

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 all types of E-UTRA TDD UE release 8 and forward.

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 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
	PRB
	8

	Correlation and antenna configuration
	
	Low 2 x 2
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	dB[mW/15kHz]
	-98

	Reporting mode
	
	PUSCH 1-2

	Reporting interval
	ms
	[1]

	Minimum PMI delay
	ms
	8

	Measurement channel
	
	[R.30 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 subrame 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)

	
	Test 1

	 
	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: 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 [FFS].

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 according to TS 36.508 [7] clause 4.5.3A. 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 parameters of bandwidth, the propagation condition, antenna configuration and measurement channel according to Table 9.4.2.1.2.3-1 as appropriate. Set SNR to [x] dB.

2.
The SS shall transmit PDSCH with randomly selected precoding matrix from codebook (Table 6.3.4.2.3-1 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.Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval.
3.
If throughput is more than or equal to 60% of the maximum throughput according to Tables G.3.5 and G.3.6 in Annex G clause G.3, go to step 4. Otherwise go to step 5.

4.
Decrease SNR by [y] dB and do the same procedure as step 2 until throughput is below 60% of the maximum throughput. Once throughput is below 60% of the maximum throughput, declare current SNR+[y] as 
[image: image11.wmf]rnd
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 and the throughput at 
[image: image12.wmf]rnd
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 as 
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t

. Then go to step 6.

5.
Increase SNR by [y] dB and do the same procedure as step 2 until throughput is more than or equal to 60% of the maximum throughput. Once throughput is more than or equal 60% of the maximum throughput, declair current SNR as 
[image: image14.wmf]rnd
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 and the throughput at 
[image: image15.wmf]rnd
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 as 
[image: image16.wmf]rnd

t

. Then go to step 6.

6.
Set SNR to 
[image: image17.wmf]rnd

SNR

. The SS shall tranmit PDCCH with DCI format 0 in which CQI request bit is set to true [every subframe]. Then 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.Measure the average throughput. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval. 

If the ratio ( throughput / 
[image: image18.wmf]rnd
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 ) ( which is specified in table 9.4.2.1.1.5-1, then the test is pass. Otherwise the test is fail.


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: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  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
	Not present
	
	

	  ue-TransmitAntennaSelection CHOICE{
	
	
	

	    Release
	NULL
	
	

	}
	
	
	


Table 9.4.2.1.2.4.3-3: CQI-ReportConfig-DEFAULT
	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	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)

	
	Test 1

	 
	1.2+TT
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