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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]Single Carrier Requirements
During the last few sessions, the following agreements have taken place regarding PDSCH requirements in TDD and FDD on MCS, Rank and Propagation Conditions.

	Rank
	MCS
	Propagation Conditions

	2
	MCS 19 (64QAM Table)
	TDLC300-100 ULA Medium B

	4
	MCS 17 (64QAM Table)
	TDLA30-10 Low

	8
	MCS 17 (64QAM Table)
	



RAN4 defines PDSCH FDD requirements with same parameters including MCS values, MIMO layers, antenna configuration, and propagation conditions as TDD requirements. 
Moving forward, we summarize our position on the open issues noted in the last way forward [1] below; 

Issue 2-2: How to align the ideal results alignment
· Proposals
· Option 1: Remove the farthest outlier from the average results (methodology used from NR BS Rel-15)
· Option 2: Set the max allowed span to 3dB

Issue 2-3: Margin to be added on top of the averaged impairment results for requirements derivation
· Proposal
· Rank2 and Rank8
· Add 0.8dB margin for 64QAM (the methodology used from NR UE Rel-15)
· Rank4
· Option 1: Add 0.8dB margin for 64QAM (the methodology used from NR UE Rel-15)
· Option 2: Add 1.5dB margin for 64QAM
· Option 3: Define two sets of requirements applicable to UE support of maxNumberMIMO-LayersPDSCH = 8 and maxNumberMIMO-LayersPDSCH = 4 respectively
· Set A (maxNumberMIMO-LayersPDSCH=8): Add 0.8dB margin (the methodology used from NR UE Rel-15)
· Set B (maxNumberMIMO-LayersPDSCH=4): Add an additional margin on top of Set A results (e.g., 1.2dB); i.e., When UE supports maxNumberMIMO-LayersPDSCH=4, an additional x dB margin is added to the SNR requirement

During previous RAN4 meetings it has been observed that there are clear differences between simulation results from network vendors and UE vendors. More specifically, network vendors’ results are clearly more optimistic in the SNR requirement, as a group, compared to UE vendors. This leads to believe that there are different implementation assumptions being made by these two types of vendors. Hence, we believe that adding a more relaxed margin will be more beneficial to capture this situation than to simply to remove the farthest outlier.
Proposal 1: Set the max allowed span to 3dB for ideal PDSCH results alignment.

In addition, since 38.101-4 do not impose how a UE should be implemented, but rather only a minimum requirement being set, we believe that adding an extra margin better reflects the potential differences between UE implementation architectures when supporting Rank 4 in 8Rx. In line with our proposal of increasing the span, we would also need to increase the margin in this case. Finally, this seems much simpler to accomplish than to extend the complecity of the requirements into two by splitting our work into maxNumberMIMO-LayersPDSCH = 8 and maxNumberMIMO-LayersPDSCH = 4 respectively.

Proposal 2: Add a 1.5dB margin for 64QAM on top of the averaged impairment results for PDSCH requirements derivation.

3 CA Requirements
During the last few sessions, the following agreements have taken place regarding PDSCH requirements in TDD and FDD on MCS, Rank and Propagation Conditions.
Issue 3-1: Antenna correlation for carrier with Rank 2 in 8Rx CA test
· Proposal
· Option 1: Revisit Rank 2 to TDLA30-10 Low 
· Option 2: Keep TDLC300-100 ULA Medium B ( = 0.3,  = 0.005154) that is same as Rank 2 single carrier test 
· Note: Interested companies can provide simulation results with both channel conditions TDLA30-10 Low and TDLC300-100 ULA Medium B ( = 0.3,  = 0.005154) for the next RAN4#110 meeting 

We observe that all previous CA tests in 38.101-4 are cosidering TDLA30-10, regardless of what it was defined in single-carrier test propagation conditions. From this perspective, we believe that TDLA30-10 is a good candidate for 8Rx CA test as well. In addition, we don’t observe anything that suggests that following the single-carrier test configurations is the principle applied previously for demod requirements once defining CA tests.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: Revisit Rank 2 from TDLC300-100 and MCS19 to TDLA30-10 Low and MCS17, as set in Rank 4 and Rank 8 tests for CA.

4 Conclusions
Our observations and proposals are stated below:
Proposal 1: Set the max allowed span to 3dB for ideal results alignment.
Proposal 2: Add a 1.5dB margin for 64QAM on top of the averaged impairment results for requirements derivation.
Proposal 3: Revisit Rank 2 from TDLC300-100 and MCS19 to TDLA30-10 Low and MCS17, as set in Rank 4 and Rank 8 tests in CA.
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