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Introduction
In this paper, the scope of applicable scenarios and our views on demodulation performance requirements with 8 Rx antennas is discussed based on [1]. Demodulation performance requirements up to 4 Rx antennas in various scenarios are mentioned in [2]. The objective of the paper is to list scenarios that can be further discussed for specifications and others that can be omitted. 
Scenarios
2.1 PDSCH Requirements with 8Rx
In this section, the proposals are based on settings:
1. TDD: 7D1S2U with S:6D+4G+4U
2. SCS: 30KHz; BW: 40MHz 
3. TxEVM for QPSK/16QAM/64QAM: 6%
4. Antenna configuration: 
a. 8Layer: 8Tx, 8Rx
b. 4Layer: 4Tx, 8Rx
c. 2Layer: 2Tx, 8Rx
d. Channel models: 
i. Rank2: TDLC300-100, medium B
ii. Rank2: TDLA30-10, medium B
iii. Rank4: TDLA30-10, ULA low correlation
iv. Rank8: TDLA30-10, ULA low correlation 
5. DMRS, Number of HARQ process, PDSCH, PDCCH symbols start and length as in [1].
6. 8L case: same MCS configuration for both codewords. No grant in special slot.
Based on our studies, proposals are:
2.1.1 	8Layers
Proposal 1: RAN4 to use MCS13 for 8 layers, 8Rx PDSCH demod requirements
MCS13 achieves maximum throughput at less than 20dB of SNR which is close to the SNR limit with TxEVM of 6%. Open to discuss lower MCS choices. 
2.1.2	4Layers
Proposal 2: RAN4 to use MCS 17 for 4 layers, 8Rx PDSCH demod requirements
The above MCS serves as a good candidate with reasonably high throughput to measure 4L demod performance. Please note that PDSCH grant allocation in special slot is not restricted in this case. 

2.1.3 2Layers
Proposal 3: RAN4 to use MCS 23 for 2 layers, 8Rx with TDLA30-10, medium B PDSCH demod requirements
Proposal 4: RAN4 to use MCS 21 for 2 layers, 8Rx with TDLC 300-100, medium B PDSCH demod requirements
With the above mentioned MCS, SNR requirements shall be close to 20dB threshold. Open to discuss further lower MCS choices. 

2.2 Sustained Data Rate (SDR) with 8Rx
Following proposals are with DMRS Type 1 with 2 + 2 symbols # 2,3,10, 11.
2.2.1 256 QAM 4Layers
Proposal 5: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 4 layers, 8Rx SDR case 
Based on our studies, we propose to have 256 QAM 4L requirements be with MCS 26 and lower MCS.
2.2.2 256 QAM 8Layers
Proposal 6: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 8 layers, 8Rx SDR case 

2.3 Reporting of CQI
Proposal 8: SNR points be (3,4) and (8,9) for 4L, 8Rx in static channel for CQI reporting 
Based on our studies, above proposal addresses both 16QAM and 64QAM MCS indices in static channel conditions as mentioned in [1]. 

2.4 Channel Type
Proposal 9: Do not define demod requirements for PDCCH, and PBCH with 8Rx
With 4Rx itself in Clauses 5.3, and 5.4 of [2], SNR thresholds in test cases for PBCH and PDCCH are low, e.g., with aggregation level 8 and 2Tx, the SNR requirement is close to cell detection side condition -6dB. Therefore, we don’t see a need to measure additional diversity gain with 8Rx for PBCH, PDCCH. 


2.5 Others
Issue 2-11: Whether consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx [1]
Proposal 10: Do not define requirements with NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx
From PDSCH demod performance standpoint, for every MCS, this scenario is like a non-overlapping CSI-RS with PDSCH with a higher code rate since more REs are going to be filled with CSI-RS. Hence, we don’t think this is an essential requirement to be specified for 8Rx. 

Issue 2-6: Two MCS configuration for Rank>4  [1]
Proposal 11: RAN4 to consider single MCS for 8L case
In our view, the highest throughput achievable and measurable with 8L shall be preferred for performance specification. Although different MCS with 2 codewords is a feasible 8L scenario in field, the performance each codeword is nevertheless covered in rank4 and rank2, 8Rx scenarios. 
Conclusions
Following is the summary of the proposals.
Proposal 1: RAN4 to use MCS13 for 8 layers, 8Rx PDSCH demod requirements 
Proposal 2: RAN4 to use MCS 17 for 4 layers, 8Rx PDSCH demod requirements
Proposal 3: RAN4 to use MCS 23 for 2 layers, 8Rx with TDLA30-10, medium B PDSCH demod requirements
Proposal 4: RAN4 to use MCS 21 for 2 layers, 8Rx with TDLC 300-100, medium B PDSCH demod requirements
Proposal 5: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 4 layers, 8Rx SDR case 
Proposal 6: Propose maximum MCS 26 (scaling factor =1) for 256 QAM, 8 layers, 8Rx SDR case 
Proposal 7: SNR points in dB shall be (3,4) and (8,9) for 4L, 8Rx in static channel for CQI reporting 
Proposal 8: Do not define demod requirements for PDCCH, and PBCH with 8Rx
Proposal 9: Do not define requirements with NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx
Proposal 10: RAN4 to consider single MCS for 8L case
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