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Minutes:
Out of the 21 Tdocs in this agenda item, 9 were treated during the adhoc. The treated tdocs are highlighted in bold. All the views’ submitted by companies were tabulated in the Tables below. 
Discussions in the adhoc utilized the tasks summarized in R4-142064 as starting point.  The agreements are highlighted in green below. 

1. From R4-143656 Discussion PMI and PUSCH 3-2 Tests  Alcatel-Lucent:

Task#1: Either QPSK ½ or 16 QAM ½ for single PMI test and the threshold value for both single and multiple PMI tests.
· QPSK ½ for single PMI

· Single PMI = [70%] , Multiple PMI Test Metric Threshold = 70%
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.
2. Preliminary Test Parameters WF:
· PUSCH 3-2 Reporting Mode Simulation Parameters (?, R4-14xxxx)
List of Submitted Tdocs:

Rel-12 4-Tx Codebook:

R4-142829   
Discussion on test cases of R.12 4TX codebook for downlink MIMO enhancement
Huawei, HiSilicon
Proposal 1: 

· For R.12 4TX single PMI test

· 16QAM 1/2
· 60%  maximum throughput 
· Required throughput ratio: [1.5]
Proposal 2: 

· For R.12 4TX multiple PMI test

· 60%  maximum throughput 
· Required throughput ratio: [1.2]
SS: Test point of 70% is preferred, Proposal 1: have a different view with different modulation for the two tests.

ZTE: support SS 
Intel: support SS

R4-143050
Discussion Simulation results of Rel-12 4Tx codebook PMI test
Intel Corporation

R4-143154
Discussion Discussions on eDL-MIMO PMI tests
MediaTek Inc.

R4-143169
Discussion Test case design for PMI tests in FeDL-MIMO
Samsung

R4-142777
Discussion Simulation result for PMI test for DL MIMO enhancement
Qualcomm Incorporated

R4-143055
Discussion Simulation result for single PMI test using Rel-12 MIMO codebook
Ericsson

R4-143056
Discussion Simulation result for multiple PMI test using Rel-12 MIMO codebook
Ericsson

R4-143177
Discussion Initial simulation results for DL MIMO enhancement PMI test
ZTE

R4-143215
Discussion Simulation results for single and multiple PMI test on new 4 Tx codebook
LG Electronics

R4-143184
CR
FRC for DL MIMO enahncement PMI requirements
ZTE
· SS: FDD,

·  single PMI test, subframe 0 and 5 are skipped

· TDD: subframe 0,5,1,6 are skipped

· Agreed with comments from SS taken into account. 

· Revised in R4-143904
R4-143344
CR
Introduction of PMI reporting requirements for DL MIMO enhancement
ZTE
· HW: For multiple PMI test, the rank 2 is not supported by UE Cat 1.

· Noted.
R4-143354
CR
Introduction of 4Tx beam steering model
ZTE

PUSCH 3-2:

R4-142778
Discussion Test case design for PUSCH 3-2 mode
Qualcomm Incorporated
· Proposal 1.  Use best subband scheduling for both PUSCH 3-1 and PUSCH 3-2 mode operation. 

· SS: Different opinion, cant guarantee the performance with this proposal. Would proposal two separate tests: PUSCH 3-2 over PUSCH 1-2.

· HW: We need TM9, consider PUSCH 3-1 over PUSCH 1-2.

· ZTE: Random sub-band is preferred.

· QC: Keep in mind the purpose of this test i.e. sub-band CQI and PMI. SS proposal is an option. Only Random scheduling is not acceptable.

· Proposal 2.  Use 4x2 XP high correlation channel with beam steering for TM9 test with Rel-12 4 Tx codebook.

· SS:  Agree

· Intel: Same test metric for Proposal 3 as well. 

· QC: yes

· ZTE: Beam steering is not needed

· Proposal 3.  Use 4x2 ULA high correlation channel with beam steering for TM6 test with Rel-8 codebook.

· SS: Agree

· ZTE: Beam steering is not needed

· Proposal 4.  Introduce timing offset of (-65ns, 0ns, -65ns, 130ns) in PUSCH 3-2 test. 

· SS: Need TE verification

· Mtk: Delay is now up to 195ns. Last mtg is up to 130ns.

· HW: According to BS spec, max is 65ns. If not aligned, then problem for the UE. 
· QC: this is just part of channel model, welcome more analysis on UE timing loop. 

R4-142828
Discussion on test cases of PUSCH 3-2 feedback for downlink MIMO enhancement
Huawei, HiSilicon

R4-143051
Discussion Further discussion on feedback mode PUSCH 3-2 test
Intel Corporation

R4-143059
Discussion Discussion on PUSCH 3-2 test
Ericsson

R4-143159
Discussion Discussions on PUSCH 3-2 test
MediaTek Inc.

R4-143171
Discussion Discussion on PUSCH3-2 test for DL MIMO enhancement
ZTE

R4-143174
Discussion Test case design for PUSCH3-2 CQI test in FeDL-MIMO
Samsung

R4-143219
Discussion Simulation results for PUSCH 3-2 reporting mode
LG Electronics

Summary of Views:

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% 
	 

	LG
	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 Rel-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
	

	LG
	Random Sub-band
	4x2 ULA Low
	4x2 ULA Low
	0 ns
	


Summary:

· Option 1: HW, Ericsson, LG 

· PUSCH 3-2 over PUSCH 3-1 for TM6, Timing Offset < 65ns 

· Random sub-band scheduling

· PUSCH 3-2 over PUSCH 1-2 for TM9, Timing Offset < TBD ns
· Best sub-band over random sub-band scheduling

· Option 2: Intel, Qualcomm
· PUSCH 3-2 over PUSCH 3-1 for TM6, TM9, Timing Offset < TBD ns 

· Best sub-band scheduling

· Option 3: Samsung

· PUSCH 3-2 over PUSCH 3-1 for TM6 & TM9, Timing Offset = 0ns 

· Random sub-band scheduling

· PUSCH 3-2 over PUSCH 1-2 for TM6 & TM9, Timing Offset  = 0ns

· Best sub-band over random sub-band scheduling

Proposed WF (R4-143901; HW):
· TAE is defined max value between any 2 branches

· Proposal:

· TAE

· Option A: TAE < 65 ns

· Option B: TAE > 65ns; Incorporating timing offset into channel model. Details to be provided in the next meeting. 
· Other ways to create spatial diversity not precluded.
· WF for the next meeting:

· Feasibility and proposals for Option B (on incorporating into channel model)

· Provide studies on performance impact for Option 2 with the following configuration:

· Timing offset: no timing offset , (-65ns, 0ns, 65ns, 130ns)
· TM3 link adaptation test, SNR = 0 dB – 20 dB, 2 dB step
· EPA5, EVA5, ETU 5, 4x2 Low 
· Possible decision e.g. if there is performance impact shown, then TAE < 65 ns will be adopted, otherwise Option B is to be considered .
· Other ways to create spatial diversity not precluded.






