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Background
A WF [1] was agreed for 8Rx CQI tests in last meeting. However, there are some problems for test setup, this contribution provides our views on the test setup and corresponding simulation results
Discussions
Based on the WF [1], RAN4 agreed to apply Rank 4 for CQI test and set codebookSubsetRestriction to “00000001 ”. The purpose of configuring codebookSubsetRestriction is to preclude the impact of PMI and verify the CQI reporting purely. However, Setting codebookSubsetRestriction  to “00000001” means there is only one beam left for PMI selection, which is not aligned with the design of 4-layers codebook: 
Table 5.2.2.2.1-8: Codebook for 4-layer CSI reporting using antenna ports 3000 to 2999+PCSI-RS
	
codebookMode = 1-2, 
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and the mapping from  to  and  is given in Table 5.2.2.2.1-4.



We can observe that RAN1 has defined two different beams for 4 layer codebook,  and , where   and  . Based on the RAN1 design shown in follow table, , 




Table 5.2.2.2.1-4: Mapping of  to  and  for 3-layer and 4-layer CSI reporting when 
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Therefore, the codebookSubsetRestriction should be set to “00010001”, one activated beam is corresponding to   and the other is corresponding to  .
Observation 1: The current agreements on codebookSubsetRestriction=”00000001” makes UE only has one beam for PMI reporting, which is not aligned with the design of 4 layers codebook including two beams.


The other issue is that if UE reports PMI “0001001”, there are two candidate options for PMI matrix, one is corresponding to =0, the other is corresponding to = 4, which is conflict with the typical CQI test with fixed PMI. However, due to the property of column orthogonal of static channel matrix and column orthogonal of PMI matrix, it is easily to prove the signal of each layer at receiving side is orthogonal to the other layers, leading to no cross layer interference and it can be easily to find the power of each layer is constant. Therefore the post SINR is not affected by PMI which means CQI is independent to PMI under column-orthogonal static channel model. Therefore, TE can schedule fixed PMI matrix with =0 when verifying BLER requirements in CQI test. Furthermore, the RI Restriction should be set to 00001000 to fix the RI selection. 
Proposal 1: Consider following change for 8Rx CQI test setup 
· Replace “00000001” by ”00010001” for codebookSubsetRestriction. 
· Replace “N/A” by ”00001000” for RI Restriction. 
· TE schedules fixed PMI matrix with =0 when verifying BLER requirements.
Simulation results
The simulation results on median CQI distribution is shown in Figure 2-1:
[image: ]
Figure 2-1: Median CQI distribution simulation results
Simulation results on BLER statistics are captured in Table 2-2:
Table 2-2: BLER statistics
	SNR
	Median CQI
	BLER of median CQI
	BLER of median CQI-1
	BLER of median CQI+1

	0
	3
	1
	0.05
	1

	1
	3
	1
	0
	1

	2
	4
	0.98
	0
	1

	3
	4
	1
	0
	1

	4
	5
	1
	0
	1

	5
	5
	0.92
	0
	1

	6
	6
	0.95
	0
	1

	7
	6
	1
	0
	1

	8
	7
	1
	0
	1

	9
	7
	1
	0
	1

	10
	8
	0.99
	0
	1

	11
	8
	1
	0.05
	1

	12
	9
	0.98
	0
	1

	13
	9
	1
	0
	1

	14
	10
	1
	0
	1

	15
	10
	1
	0.02
	1

	16
	11
	1
	0
	1

	17
	11
	1
	0
	1

	18
	12
	1
	0.03
	1

	19
	13
	1
	0
	1



SNR points
One open issue is SNR points. Candidate options are shown as follows:
	Issue 4-2: SNR points
· Proposals
· Option 1: [4,5] dB and [10,11] dB
· Option 2: [1, 2] dB and [7,8] dB  



[bookmark: _GoBack]From our simulation results, we can know that the MCS is not stable for SNR [1, 2] dB and [7, 8]dB, so we prefer option 1 to cover both 16QAM and 64QAM. 
Proposal 2: Set SNR test point to [4, 5] dB and [10, 11] dB
Conclusion
In this contribution we provide our simulation results and views on 8Rx CQI requirements
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