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9.4

Reporting of Precoding Matrix Indicator (PMI)


[Editors note: the test procedure described in this setion is still FFS]
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 . Transmission mode [8] is used with a fixed transport format (FRC) configured. The requirements are specified in terms of the ratio 
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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with precoders configured according to the UE reports. 

9.4.1

Single PMI

9.4.1.1
Single PMI – PUSCH 3-1

9.4.1.1.1
FDD Single PMI – PUSCH 3-1

Editor’s note: The following aspects are either missing or not yet determined:

· Measurement channel used is undefined
· Physical channels used are undefined
· The Initial Conditions including UE setup are undefined

· The Test procedure and test requirements are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

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
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	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]
	

	 PMI delay

(Note 2)
	ms
	8
	

	Measurement channel
	
	[R.2 FDD]
	

	Max number of HARQ transmissions
	
	4
	

	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 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 9.4.1.1.1.3-2 Minimum requirement (FDD)

	
	Test 1
	Test 2

	 
	[1.1]
	


9.4.1.1.1.4
Test description

9.4.1.1.1.4.1
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 4.3.1.2.

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 9.4.1.1.1.3-1.

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 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 9.4.1.1.1.4.3.

9.4.1.1.1.4.2
Test procedure

[FFS]

9.4.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in FFS].

9.4.1.1.2.5

Test requirement

[FFS]

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
	Test 2

	Bandwidth
	MHz
	10
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EVA5
	

	Precoding granularity
	
	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
	

	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
	Test 2

	 
	[1.1]
	


9.4.1.1.2.4
Test description

9.4.1.1.2.4.1
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 4.3.1.2.

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 4 according to TS 36.508 [7] clause 4.5.4 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

[FFS]

9.4.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in FFS].

9.4.1.1.2.5

Test requirement

[FFS]

9.4.2

Multiple PMI

9.4.2.1
Multiple PMI – PUSCH 1-2
9.4.2.1.1
FDD Multiple PMI – PUSCH 1-2

Editor’s note: The following aspects are either missing or not yet determined:

· Measurement channel used is undefined
· Physical channels used are undefined
· The Initial Conditions including UE setup are undefined

· The Test procedure and test requirements are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

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

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 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
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	8
	

	Correlation and antenna configuration
	
	Low 2 x 2
	

	
[image: image8.wmf])

(

j

oc

N


	dB[mW/15kHz]
	-98
	

	Reporting mode
	
	PUSCH 1-2
	

	Reporting interval
	ms
	[1]
	

	PMI delay
	ms
	8
	

	Measurement channel
	
	[16QAM 1/2]
	

	Max number of HARQ transmissions
	
	4
	

	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 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 9.4.2.1.1.3-2 Minimum requirement (TDD)

	
	Test 1
	Test 2

	 
	[1.2]
	


9.4.2.1.1.4
Test description

9.4.2.1.1.4.1
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 4.3.1.2.

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 9.4.2.1.1.3-1.

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 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 9.4.2.1.1.4.3.

9.4.2.1.1.4.2
Test procedure
[FFS]

9.4.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in FFS].

9.4.1.1.2.5

Test requirement

[FFS]

9.4.2.1.2
TDD Multiple PMI – PUSCH 1-2

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
	Test 2

	Bandwidth
	MHz
	20
	

	Transmission mode
	
	6
	

	Uplink downlink configuration
	
	1
	

	Special subframe configuration
	
	4
	

	Propagation channel
	
	EPA5
	

	Precoding granularity
	
	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
	
	[16QAM 1/2]
	

	Max number of HARQ transmissions
	
	4
	

	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
	Test 2

	 
	[1.2]
	


9.4.2.1.2.4
Test description

9.4.2.1.2.4.1
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 4.3.1.2.

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 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 9.4.2.1.2.4.3.

9.4.2.1.2.4.2
Test procedure

[FFS]

9.4.2.1.2.4.3
Message contents

Message contents are according to [clause FFS in FFS].

9.4.2.1.2.5

Test requirement

[FFS]
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