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1 Introduction
After the initial discussions during RAN4#105, we use this contribution to highlight our position on down selecting parameters and scenarios to cover, and we also provide numerical results from our initial simulation runs on demodulation requirements for UEs supporting 8Rx. 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 simulation alignment activities. Among these we have:
· Duplex mode TDD: TDD as priority, 7D1S2U with S: 6D+4G+4U
· Tx EVM: QPSK/16QAM/64QAM: 6%, 256QAM: [3%], 1024QAM: 2.5%
· Static propagation condition: Matrices have been defined
· MIMO channel correlation matrix: Matrix has been defined
· PBCH demodulation requirements: Don’t introduce PBCH requirements

In addition, we reiterate our position for the remaining general topics that still need to settle
· 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
· Duplex mode FDD: We support the WF, to focus on TDD performance, since FDD requirements are pending on the progress in RF session.
	Proposal#2: Focus on TDD requirements, address FDD if and when there’s progress in the RF session
· CA Requirements: As stated in the WF, we support focusing on single CC for PDSCH and SDR requirements. Only work on CA requirements if time permits, and PDSCH and SDR items are completed
	Proposal#3: Maintain focus on single-carrier PDSCH. Only work on CA requirements if time permits



[bookmark: _Hlk118713616]PDSCH Requirements
With respect to pending topics, 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.
Observation#2: PDSCH Mapping Type-B is an optional capability
Proposal#4: Focus requirements on PDSCH Mapping Type-A only
On a similar note, since we already have requirements for HARQ performance, we see little value in creating additional requirements. Soft buffer management is already well tested via existing requirements.
Proposal#5: For test metric, only consider 70% of maximum throughput
With respect to antenna correlation, we consider ULA Low as a starting point. However, for a more realistic scenario, and since in 8Rx the antenna separation will be reduced, increasing correlation. Hence, we propose ULA Low and ULA Medium as 8Rx scenarios.
Proposal#6: Use ULA Low and ULA Medium as antenna correlation scenarios

In the following figure, we show the performance obtained with 4 layers. We observe that for low correlation, the performance for MCS values in the 64QAM Table are within a reasonable SNR, even MCS19. 

[image: ]
Observation#3: In TDLA30-10 channel and ULA Low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput
Proposal#7: Use MCS19 for Rank 4 over TDLA30-10 ULA Low

For a more realistic scenario, we simulate the same MCS values over TDLA30-10 and ULA Medium. As shown below, only Rank 2 is a reasonable scenario since higher ranks require a much higher SNR. From these MCS values, we observe that MCS13 can reach full throughput. 
[image: ]
Observation#4: In TDLA30-10 channel and ULA Medium antenna correlation, only Rank 2 shows acceptable SNR at 70% target throughput, and MCS13 reaches maximum throughput.
Proposal#8: Use MCS13 for Rank 2 over TDLA30-10 ULA Medium

SDR Requirements
In general, the purpose of the test is to verify that the higher layers correctly process the maximum number of DL-SCH transport block bits. However, given the higher SNR required for larger MIMO layers, we need to investigate the maximum layers and modulation order possible under testable SNR conditions. We propose the following:
Proposal#9: RAN4 to study the feasibility of 256QAM with 8 MIMO layers
Proposal#10: For 1024QAM, RAN4 to study feasibility, including maximum achievable MIMO layers and MCS
Proposal#11: Further study maximum MCS for scaling factor 1 with maximum MIMO layers for each modulation order
The DMRS configuration for SDR tests could be the same as PDSCH demodulation requirements to avoid different configurations used for different requirements. 
Proposal#12: For DMRS configuration, use the same configuration as PDSCH demodulation requirements for SDR.

CSI Requirements
With respect to CSI requirements, there are two open topics. We support taking the same approach as in LTE 8RX WI to not introduce requirements for PMI and RI with 8RX.
Proposal#13: Do not define PMI requirements for 8Rx
Proposal#14: Do not define RI requirements for 8Rx
3 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
Proposal#2: Wait for 8Rx RF core requirements to be stablished before any FDD alignment activities
Proposal#3: Maintain focus on single-carrier PDSCH. Only work on CA requirements if time permits
Observation#2: PDSCH Mapping Type-B is an optional capability
Proposal#4: Focus requirements on PDSCH Mapping Type-A only
Proposal#5: For test metric, only consider 70% of maximum throughput
Proposal#6: Use ULA Low and ULA Medium as antenna correlation scenarios
Observation#3: In TDLA30-10 channel and ULA Low antenna correlation and Rank 4, all 64QAM Table MCS values show an acceptable SNR at 70% target throughput
Proposal#7: Use MCS19 for Rank 4 over TDLA30-10 ULA Low
Observation#4: In TDLA30-10 channel and ULA Medium antenna correlation, only Rank 2 shows acceptable SNR at 70% target throughput, and MCS13 reaches maximum throughput.
Proposal#8: Use MCS13 for Rank 2 over TDLA30-10 ULA Medium
Proposal#9: RAN4 to study the feasibility of 256QAM with 8 MIMO layers
Proposal#10: For 1024QAM, RAN4 to study feasibility, including maximum achievable MIMO layers and MCS
Proposal#11: Further study maximum MCS for scaling factor 1 with maximum MIMO layers for each modulation order
Proposal#12: For DMRS configuration, use the same configuration as PDSCH demodulation requirements for SDR.
Proposal#13: Do not define PMI requirements for 8Rx
Proposal#14: Do not define RI requirements for 8Rx
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