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1 Introduction
After the discussions during RAN4#106, we use this contribution to highlight our position on remaining open items. Based on last meeting agreements, we provide simulation results for PDSCH requirements for UEs supporting 8Rx. As of now, no impairments have been considered. As a reminder, the focus of this WI is:

	·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers


2 [bookmark: _Hlk92380727]Discussion
General
In [1], we have firmly agreed to several general topics to start carrying out simulation activities. With respect to open items, we express our position below:
· PDCCH demodulation requirements: Even though the WF states that PDSCH shall be prioritized over PDCCH for initial simulation work, we believe that we should not define PDCCH requirements. We prefer to focus our efforts in PDSCH, which is more important from a UE verification perspective than the potential performance gains of PDCCH. Even if we would what to define requirements for PDCCH, the resulting SNR may already fall into a too low range for us to define effective and testable requirements.
       Observation#1: PDCCH is not a bottleneck channel in 8Rx when defining requirements for PDSCH.
	Proposal#1: Do not define PDCCH demodulation requirements for 8Rx.
· PDSCH Mapping Type-B: we consider that it’s sensible to consider only PDSCH Mapping Type-A, since the effort is focused on the signal processing with up to 8 layers. In the same way as other PDSCH-related features have been excluded such as CSI-RS overlapped with PDSCH, PDSCH slot aggregation, HST, etc., we continue supporting that the focus should be maintained in Mapping Type-A, since Mapping Type-B is an optional capability. Mapping Type-A and Type-B only differentiate in terms of configurability, and we believe no essentially different signal processing aspects can be observed or argued about.
Observation#2: PDSCH Mapping Type-B is an optional capability.
Observation#3: PDSCH Mapping Type-A and Type-B only differ in the level of configurability.
Proposal#3: Do not define requirements for PDSCH Mapping Type-B
· Two MCS plus Beamforming Model for 2CW Test Cases: It has been raised the proposal that for 2CW test cases, CWs optimized with different MCS should be used as the scenario. This comes from concerns that if a simple TDL model is used with no spatial correlation between layers, then no spatial component is introduced, and each layer exhibits the same average post equalization SINR. From a UE point of view, what MCS are configured to each CW is nothing critical.
Observation#4: Throughput maximization on channels where layers exhibit substantially distinct reliability, closed-loop testing is better suited.
Proposal#4: For 2CW test cases, define the same MCS without extra beamforming model.
· [bookmark: _Hlk126850252][bookmark: _Hlk126850288]NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx: In RAN4#105 [2] it was agreed that CSI-RS overlapping with PDSCH would be out of the scope of this WI, among several other scenarios. Operators wants to bring this scenario again, with concerns that if CSI-RS ports as large as 8/16 are used, there will be 8/16 REs per PRB not available for PDSCH, with concerns on final code rate due to rate matching and the implications on code block decodability.
Observation#5: If we agree on CSI-RS overlapping PDSCH, we would need to check feasibility again, since we are exploring feasibility without overlaps into PDSCH.
Observation#6: Such configuration and the implication on initial code rate of the transmission are valid configurations, and there’s nothing to verify in the UE about that.
Proposal#5: Do not consider configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS even with ports larger than 4Tx.

3 PDSCH Requirements and Simulation Results
As agreed, in [1], scenarios have been down selected to the following
· Rank 2: 2T8R, ULA Medium B, TDLA30-10 and TDLC300-100
· Rank 4: 4T8R, ULA Low, TDLA30-10
· Rank 8: 8T8R, ULA Low, TDLA30-10

Rank 2:
In the following figures, we show the performance obtained with 2 layers. 
[image: ]
Observation#7: In TDLC300-100 channel, MediumB antenna correlation and Rank 2, MCS13 is the highest MCS that reaches full throughput.
Proposal#6: If agreed, use MCS13 for Rank 2 over TDLC300-100 ULA MediumB



[image: ]
Observation#8: In TDLA30-10 channel, MediumB antenna correlation and Rank 2, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#7: If agreed, use MCS25 for Rank 2 over TDLA30-10 ULA MediumB

[image: ]
Observation#9: In TDLA30-10 channel, low antenna correlation and Rank 2, all 256QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#8: If agreed, use MCS24 256QAM Table for Rank 2 over TDLA30-10 ULA Low


Rank 4: 
In the following figure, we show the performance obtained with 4 layers. 
[image: ]
Observation#10: In TDLA30-10 channel, low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#9: If agreed, use MCS24 64QAM Table for Rank 4 over TDLA30-10 ULA Low.


Rank 8: 
In the following figure, we show the performance obtained with 8 layers. 

[image: ]
Observation#11: In TDLA30-10 channel, low antenna correlation and Rank 8, not all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#10: If agreed, use MCS17 64QAM Table for Rank 8 over TDLA30-10 ULA Low.

4 Conclusion
In this contribution, we provide our views on 8Rx UE demodulation requirements, including proposals backed by simulation results. Our observations and proposals are summarized as below:

Observation#1: PDCCH is not a bottleneck channel in 8Rx when defining requirements for PDSCH.
Proposal#1: Do not define PDCCH demodulation requirements for 8Rx.
Observation#2: PDSCH Mapping Type-B is an optional capability.
Observation#3: PDSCH Mapping Type-A and Type-B only differ in the level of configurability.
Proposal#3: Do not define requirements for PDSCH Mapping Type-B
Observation#4: Throughput maximization on channels where layers exhibit substantially distinct reliability, closed-loop testing is better suited.
Proposal#4: For 2CW test cases, define the same MCS without extra beamforming model.
Observation#5: If we agree on CSI-RS overlapping PDSCH, we would need to check feasibility again, since we are exploring feasibility without overlaps into PDSCH.
Observation#6: Such configuration and the implication on initial code rate of the transmission are valid configurations, and there’s nothing to verify in the UE about that.
Proposal#5: Do not consider configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS even with ports larger than 4Tx.
Observation#7: In TDLC300-100 channel, MediumB antenna correlation and Rank 2, MCS13 is the highest MCS that reaches full throughput.
Proposal#6: If agreed, use MCS13 for Rank 2 over TDLC300-100 ULA MediumB
Observation#8: In TDLA30-10 channel, MediumB antenna correlation and Rank 2, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#7: If agreed, use MCS25 for Rank 2 over TDLA30-10 ULA MediumB
Observation#9: In TDLA30-10 channel, low antenna correlation and Rank 2, all 256QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#8: If agreed, use MCS24 256QAM Table for Rank 2 over TDLA30-10 ULA Low
Observation#10: In TDLA30-10 channel, low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#9: If agreed, use MCS24 64QAM Table for Rank 4 over TDLA30-10 ULA Low.
Observation#11: In TDLA30-10 channel, low antenna correlation and Rank 8, not all 64QAM Table MCS values show an acceptable SNR at 70% target throughput.
Proposal#10: If agreed, use MCS17 64QAM Table for Rank 8 over TDLA30-10 ULA Low.
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