3GPP TSG-RAN WG4 Meeting #71
R4- 143656
Seoul, Korea, May 19-23, 2014
Agenda item:


7.5.1
Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
PMI and PUSCH 3-2 Tests  
Document for:

Discussion

1 Introduction   
In [1], agreements on 4-Tx codebook tests for both single and multiple PMI tests can be found. There are however still some remaining decisions that are required. In this contribution, these remaining issues are identified for further discussion and decision. 
2 Discussion

2.1 Single PMI/Multiple PMI Tests
With the agreed simulation parameters in [2] and [3], and based on new submitted simulation results, the following can be decided:

· The use of either QPSK 1/2 or 16QAM ½ for single PMI test
· The threshold values x % of the maximum relative throughput gain.
Task #1: To down select either QPSK ½ or 16QAM ½ for single PMI test and the threshold value for both single and multiple PMI tests. 

2.2 PUSCH 3-2 Test

As agreed in [1], for PUSCH 3-2 reporting mode tests, the agreed metric is the Throughput ratio of PUSCH 3-2 over PUSCH 3-1. Furthermore, two transmissions modes are agreed to be included: TM9 with Rel-12 codebook and TM6 with Rel-8 codebook. 
The remaining decisions are on the following:
Task #2: The use of either best sub-band scheduling (for both PUSCH 3-2 and PUSCH 3-1) or random sub-band scheduling.

Task #3: The Antenna correlation Model: The different proposals are the ULA 4x2, the XP High and lastly, the 2-tap channel model that is already defined in Appendix B.2.4 of TS36.101.  

Task #4: Time Delay between Tx Antennas: The different options are 0ns, up to 65ns, and up to 130ns.
From Section 6.5.3.1 of 36.104, the minimum requirement for TAE is specified. For “MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.” This requirement is defined as the largest timing difference between any two signals. 
Based on the above understanding, it is reasonable for the time delay assumption to be less or equal to 65ns. 
3 Summary of Proposals

In this section, proposals from [4]-[20] are tabulated. 

Rel-12 4Tx Codebook:

	Companies’ view
	Single PMI test
	Multiple PMI test

	
	Modulation 
	Test Metric Threshold
	Throughput ratio
	Modulation
	Test Metric Threshold
	Throughput ratio

	Huawei, HiSilicon
	16 QAM ½
	60%
	1.5
	16 QAM 1/2
	60%
	1.2

	MediaTek
	QPSK ½ (FDD) & 

16 QAM ½ (TDD) 
	70%
	 
	16 QAM 1/2 
	70%
	 

	Samsung
	QPSK ½ 
	70%
	 
	16 QAM 1/2
	70%
	 

	Intel
	QPSK ½
	70%
	 
	16 QAM 1/2 
	70%
	 

	Ericsson
	QPSK 1/2 
	50% 
	 
	16 QAM 1/2 
	70% 
	 

	LGE
	QPSK 1/2 
	70%
	 
	16 QAM 1/2 
	70%
	

	Qualcomm
	 QPSK 1/3
	70%
	 
	16 QAM 1/2 
	70%
	 

	ZTE
	QPSK ½
	70%
	
	16 QAM ½
	70%
	


PUSCH 3-2 Tests:
	Companies’ view
	Scheduling Method
	Antenna Correlation 
	Notes

	
	
	TM6 with Rel-8 Codebook
	TM9 with Rek-12 Codebook
	Timing Offset 
	

	Huawei
	Random Sub-band 
	4x2 EVA, ULA low 
	-
	0 or 65ns
	

	Intel

	Best Sub-band
	-
	4x2 EVA5, XP High
	Option 1: 0, 65ns, 0, 65ns);

Option 2: (-65ns, 65ns, -65ns, 65ns)
	Option 1: gamma=1.05 for SNR=[4dB, 5dB]

Option 2: gamma=1.20 for SNR=[4dB, 5dB]

	
	Best Sub-band for PUSCH 3-2 over fixed sub-band PUSCH 1-2
	4x2 EVA5, XP High
	-
	-
	gamma=1.20 for SNR=[4dB, 5dB]



	Qualcomm
	Best Sub-band
	4x2 ULA High
	4x2 XP High 
	(-65ns, 0ns, -65ns, 130ns)
	

	Ericsson
	Random Sub-band
	-
	-
	Does not exceed 65ns
	-

	MediaTek
	Random Sub-band
	4x2 ULA low
	4x2 ULA low
	0 ns
	

	ZTE
	Random Sub-band 
	4x2 EVA 5, 

ULA Low
	4x2 EVA 5, 

XP High
	65 ns
	Test point: 0dB and 16dB for TM9; 

10dB and 20dB for TM6.



	Samsung
	Random Sub-band and Best Sub-band (PUSCH 3-2) over Random Sub-band (PUSCH 1-2)
	ULA Low
	XP High
	0 ns
	

	LGE
	Random Sub-band
	ULA
	ULA
	0 ns
	


4 Conclusion
In this contribution, we provided a short summary of the open issues and any newly proposals from contributions submitted in this meeting. There are listed below.   
Task #1: To down select either QPSK ½ or 16QAM ½ for single PMI test and the threshold value for both single and multiple PMI tests. 

Task #2: The use of either best sub-band scheduling (for both PUSCH 3-2 and PUSCH 3-1) or random sub-band scheduling.

Task #3: The Antenna correlation Model: The different proposals are the ULA 4x2, the XP High and lastly, the 2-tap channel model that is already defined in Appendix B.2.4 of TS36.101.  

Task #4: Time Delay between Tx Antennas: The different options are 0ns, up to 65ns, and up to 130ns.
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