3GPP TSG-RAN WG4 Meeting #77
R4-157695
Anaheim, CA, US, 16 – 20 November, 2015
Source: 
Huawei, HiSilicon
Title: 
Further discussion on 4Rx CSI test
Agenda Item:
7.8.5
Document for:
Discussion
1 Introduction
In the RAN4 meeting #76bis, the way forwards on 4Rx CSI tests was provided in [1]. And the agreements on 4Rx CSI test were
· Prioritize layer-3/4 for 4Rx CQI definition test over layer-1/2 CQI test for 4Rx.
And the email discussion was organized before this meeting. In this paper, we will further discuss the 4Rx CSI test based on the common understanding through the email discussion.
2 Summary of email discussion for CQI test
After the offline discussion, the following test cases seem acceptable to the group:

· CRS base CQI definition test based Rank 3 and/or 4 with TM4 4x4, based on 9.2.2.1 & 9.2.2.2

· CSI-RS based CQI definition test Rank 3 or 4 with TM9 4x4, based on 9.2.3.1 & 9.2.3.2

· CRS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM1 and 1x4, based on 9.3.5.1

· CSI-RS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM9 and 1x4, based on 9.3.5.2

Companies still had different views on whether the following test case should be kept:
· CRS based frequency non-selective CQI test with Rank 3 or 4 and TM4, based on 9.3.2.1

· CSI-RS based frequency non-selective CQI test with Rank 3 or 4 and TM9, based on 9.3.2.2
3 CQI test
For CQI test, since the rank3/4 test is prioritized and the main purpose is to verify the UE CQI measurement based on 4Rx. The CQI definition tests proposed by most companies are acceptable to us.
· Proposal 1: It is acceptable for us to specify the following CSI tests

· CRS base CQI definition test based Rank 3 and/or 4 with TM4 4x4, based on 9.2.2.1 & 9.2.2.2

· CSI-RS based CQI definition test Rank 3 or 4 with TM9 4x4, based on 9.2.3.1 & 9.2.3.2

· CRS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM1 and 1x4, based on 9.3.5.1

· CSI-RS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM9 and 1x4, based on 9.3.5.2.
The test setup is provided in Table 1 and Table 2.
Table 1 Test setup for 4RX CQI definition requirements 

	Parameters
	Test 1
	Test 2 

	Reference test cases
	Section 9.2.2.1
	Section 9.2.3.1

	 Bandwidth 
	10MHz
	10MHz

	PDSCH transmission mode
	TM4
	TM9

	Antenna configuration
	2x4 
	4x4

	Propagation channel
	static channel
	static channel

	CRS port
	0,1
	0,1

	CSI-RS port
	-
	15,16,17,18

	CSI feedback
	PUCCH 1-1
	PUCCH 1-1

	Rank
	Fixed rank 2 
	Fixed rank 3

	PMI
	Fixed PMI
	Fixed PMI

	Test metric
	legacy metric
	FFS


Table 2 Test setup for type-A receiver CQI requirements 
	Parameters
	Test 1 (reference section 9.3.5.2.1)

	
	Cell 1
	Cell 2

	 Bandwidth 
	10Hz
	10Hz

	PDSCH transmission mode
	TM4
	TM1

	Antenna configuration
	2x4 low
	1x4

	Propagation channel
	EPA
	static channel (Note)

	CRS port
	0, 1
	0

	CSI-RS port
	15,16
	-

	CSI feedback
	PUCCH 1-1
	-

	Rank
	Fixed rank 1
	-

	CodeBookSubsetRestriction
	001111
	Fixed PMI


4 PMI

Based on our previous contribution [2], based on the analysis, it should be clarified that, compared with 2RX, with additional receptions links, the results of PMI selection with 4X would be changed, so the UE behaviour of PMI reporting should be verified. 

Also, for the purpose of avoid redundant test cases, it’s realized the PMI measurement could be implicitly verified in the TM4 demodulation requirements. So, from this point of view, it seems not necessary to have additional 4RX PMI requirements in section 9 TS36.101.

Furthermore, as the 8TX demodulation requirements are only verified in PMI tests in section 9.4.1.3.2, so from the test coverage point of view, the 8x4 cases should be included in this WI to verify the correct UE functionality. 

Based on the above analysis, we propose that:
· Proposal 2: Regarding the PMI reporting for 4RX, it’s proposed that:

· Not introduce any PMI requirements in section 9 TS36.101 for 2TX and 4TX, but implicitly verify the PMI measurement in TM4 demodulation requirements in section 8 TS36.101.

· Introduce PMI requirements for 8TX.
5 Rank

There are two kinds of impacts on rank measurement with 4RX:
· With 4RX antenna, it would be more likely for UE to achieve performance gain with rank2, compared with rank1, so the UE should not reuse the measurement results of 2RX for the 4RX rank reporting.

· The 4RX UE is able to report the high rank, as the measurement procedures for rank1/2 and rank3/4 might be different, such as there will involve multiple-layer to codeword mapping for rank3/4. So, the 4RX UE need to capture some new implementation.
Regarding the rank1/2 tests with 4RX, we think it would be necessary to have new rank requirements for rank1/2.

· Proposal 3: The rank tests for rank1/2 should be included in 4RX rank requirements.
In the following section, we would firstly propose reusing the legacy rank tests for 4RX and then capture link level evaluations to verify the feasibility. The proposed test setups are based on section 9.5.1.1 (FDD), and listed in Table 3:

Table 3 Test setup for 4RX rank requirements (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 4 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
	
	[TBD]
	[TBD]
	[TBD]

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

	Maximum number of HARQ transmissions
	
	1

	Reporting mode
	
	PUCCH 1-1 


The simulation results are provided in Figure 1.
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a) Throughput with low/high correlation and fixed/adaptive rank
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c) Gama-2 = rank-adaptation/rank2

Figure 1 throughput performance with different antenna correlation and rank scheme

With respect to the legacy requirements with 2x2 channels in Table 9.5.1.1-2:

	
	Test 1 (low)
	Test 2 (low)
	Test 3(high)

	1
	N/A
	1.05 
	0.9

	2
	1 
	N/A
	N/A 

	UE Category
	≥2
	≥2
	≥2


It could be observed from the evaluation results that the requirements for test 1 and test 2 should be updated, because:

· The 2 for test 1 would be less than 1

· The 1 for test 2 would be 1.6, which is larger than 1.05

With respect the results, we would like to propose new RANK requirements for 4RX, for example:

Table 4 Proposed requirements for 4RX rank (FDD)

	
	Test 1 (low)
	Test 2 (low)
	Test 3(high)

	1
	0.95 @ 0dB
	1.2 @10dB or

1.3 @15dB or

1.4 @20dB 
	0.9 @0dB

	UE Category
	≥2
	≥2
	≥2


Based on above analysis and evaluation results, we propose that:
Proposal 4: Take the test setup and requirements as candidate cases in table 3/4 for 4RX CQI requirements.
6 Conclusions
In this contribution, we provide the further analysis on the 4Rx CSI test. We propose that
· Proposal 1: It is acceptable for us to specify the following CSI tests

· CRS base CQI definition test based Rank 3 and/or 4 with TM4 4x4, based on 9.2.2.1 & 9.2.2.2

· CSI-RS based CQI definition test Rank 3 or 4 with TM9 4x4, based on 9.2.3.1 & 9.2.3.2

· CRS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM1 and 1x4, based on 9.3.5.1

· CSI-RS based MMSE-IRC receiver CQI non-frequency selective test with Rank 1 TM9 and 1x4, based on 9.3.5.2.

· Proposal 2: Regarding the PMI reporting for 4RX, it’s proposed that:

· Not introduce any PMI requirements in section 9 TS36.101 for 2TX and 4TX, but implicitly verify the PMI measurement in TM4 demodulation requirements in section 8 TS36.101.

· Introduce PMI requirements for 8TX

· Proposal 3: The rank tests for rank1/2 should be included in 4RX rank requirements.
· Proposal 4: Take the test setup and requirements as candidate cases in table 3/4 for 4RX CQI requirements. 
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