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1 Introduction
Overall, this WI has been focusing on:

· 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

In addition, as per the revised WID RP-231490 in RAN#100, we wait for RAN4 RF to specify UE RF requirements for both single carrier and CA/DC for 8Rx. About specific band combos and configurations, these are FFS.

· Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC 
· Example band combos and configurations need to be defined

The main aim of this paper is to summarize the status and still open discussions related to PDSCH demodulation requirements for 8Rx UEs.
2 [bookmark: _Hlk92380727]Discussion
Demodulation discussions forward to target earlier completion of the performance part due to good progress made so far, with an aim to complete the entire performance part of the WI by RAN4#109 in November 2023 and in turn RAN#102 in December 2023.

Even though the WF [1] details the discussion and agreements, the following table provides a summary of the agreement following RAN4#107 and the further offline email discussions that took place before RAN4#108.
	Rank
	MCS
	Propagation Conditions

	2
	MCS 20 (256QAM Table) [Agreed, unless issues – otherwise revert to MCS 19 (64QAM Table)]
	TDLC300-100 ULA Medium B

	4
	MCS 26 (64QAM Table) [Agreed, unless issues – otherwise revert to MCS 17 (64QAM Table)]
	TDLA30-10 Low

	8
	MCS 17 (64QAM Table)
	



It has previously been agreed that only a single requirement will be added to TS 38.101-4 for Ranks 2, 4 and 8 respectively.

· The Rank 8 requirement targets the main objective of this WI, which is to test the UE operation at high spectral efficiency / 2CW scenario. This has already been achieved by using MCS17 / 64QAM table and TDLA30-10 Low channel, obtaining a both feasible and reasonable SNR target.

· For Rank 4, we target to evaluate the still operation with 4 layers available in legacy UE, but this time evaluating the extra coverage provided by the extra 4 antennas and the extra processing gain in the 8Rx UE. This has been achieved by using MCS17 / 64QAM table and TDLA30-10 Low channel, again, obtaining a both feasible and reasonable SNR target.

· Finally, for Rank 2, we aim to cater to a vehicular device propagation scenario, which is stated as one of the relevant use cases in the WID [3], hence the use of TDLC300-100 ULA Medium B. This has already been achieved by using MCS17 / 64QAM table and TDLC300-100 MediumB channel, obtaining a both feasible and reasonable SNR target.

It is worth noting that the alternative MCS values for for Rank 2 and Rank 4 scenarios, MCS20 and MCS26 respectively, were considered as a compromise despite previous agreements in RAN4#106 and RAN4#106bis-e.

Observation #1: Previously chosen MCS 19 (64QAM Table) is a valid and reasonable MCS point for both Rank 2 and Rank 4 agreed requirements, despite the new proposal during RAN4#107.
Observation #2: Choice of MCS values shouldn’t be guided by the “highest SNR possible principle”, since high-SNR / no-additional-noise scenarios are already tested via Sustained Data Rate (SDR) requirements.
Proposal #1: For the Rank 2 requirement, define MCS20 (256QAM Table). If feasibility / alignment issues are observed, revert to MCS19 (64QAM Table) as the Rank 2 MCS value to avoid further delays.  
Proposal #2: For the Rank 4 requirement, define MCS26 (64QAM Table). If feasibility / alignment issues are observed, revert to MCS17 (64QAM Table) as the Rank 4 MCS value to avoid further delays.  

Following previous offline discussions, we agree with the principle that parameters and propagation assumptions for TDD requirements should be substantially reused to define the equivalent FDD requirements. The only differing technical parameters should be 1) the number of HARQ processes (8 for TDD, 4 for FDD), 2) channel bandwidth, and subcarrier spacing.
Proposal #3: For defining single-carrier PDSCH requirements in FDD, reuse the same number of requirements, MCS values and propagation conditions as used for TDD requirements.
Finally, since RAN#100 has approved the revised WID RP-231490 [3], RAN4 will eventually specify UE RF requirements for both single carrier and CA/DC for 8Rx, and eventually defining relevant band combos and configurations. In the meantime, we support the proposal that only a single requirement should be defined in accordance with Rel-15 2Rx and 4Rx CA rationale.
Proposal #4: Only a single CA requirement should be defined in accordance with Rel-15 2Rx and 4Rx CA rationale.
Proposal #5: Define PDSCH CA requirement for Rank 8 only, under TDLA30-10 Low propagation conditions.


3 Conclusion
In this contribution, we provide our views on the remaining unresolved issues for 8Rx UE demodulation requirements. Our observations and proposals are summarized as below:
Observation #1: Previously chosen MCS 19 (64QAM Table) is a valid and reasonable MCS point for both Rank 2 and Rank 4 agreed requirements, despite the new proposal during RAN4#107.
Observation #2: Choice of MCS values shouldn’t be guided by the “highest SNR possible principle”, since high-SNR / no-additional-noise scenarios are already tested via Sustained Data Rate (SDR) requirements.
Proposal #1: For the Rank 2 requirement, define MCS20 (256QAM Table). If feasibility / alignment issues are observed, revert to MCS19 (64QAM Table) as the Rank 2 MCS value to avoid further delays.  
Proposal #2: For the Rank 4 requirement, define MCS26 (64QAM Table). If feasibility / alignment issues are observed, revert to MCS19 (64QAM Table) as the Rank 4 MCS value to avoid further delays.
Proposal #3: For defining single-carrier PDSCH requirements in FDD, reuse the same number of requirements, MCS values and propagation conditions as used for TDD requirements. 
Proposal #4: Only a single CA requirement should be defined in accordance with Rel-15 2Rx and 4Rx CA rationale.
Proposal #5: Define PDSCH CA requirement for Rank 8 only, under TDLA30-10 Low propagation conditions.
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