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[bookmark: _Toc116995841]Introduction
This document extends the discussion on the 8Rx UE demodulation and CSI requirements introduced in RAN4 #105 summarized in [1], discussions were continued through to RAN4 #109 where the latest way forward was summarized in [14].
The agreements reached during the previous meetings regarding 8 RX and CSI requirements are captured on the WFs [2], [8], [9], [10], [13] and [14].
The major open topics being:
	· PDSCH requirements




This paper presents Nokia’s views on the open issues related to the 8Rx UE PDSCH demodulation.
[bookmark: _Toc116995842]Discussion
Within this paper, we discuss the parameters defined for simulation and definition of requirements for PDSCH, furthermore we make a series of observations and recommendations based on Nokia’s activities thus far.
Discussion within this contribution will be focussed on issues following the WF identified at RAN4 #109 [14].
Issue 2-2: How to align the ideal results alignment
Two options were proposed for this issue in the WF as follows:
	· Proposals
· Option 1: Remove the farthest outlier from the average results (the methodology used from NR BS Rel-15)
· Option 2: Set the max allowed span to 3dB



Whilst Nokia believes that no companies results should be disregarded we strongly believe that the technical quality of any requirements should not be relaxed, hence we do no feel that the span should be increased. As such we support option 1; however we note that Issue 2-3 may offer a solution to maintain companies results that are not aligned.
[bookmark: _Toc155367066]RAN4 shall adopt an approach to remove outliers for defining requirements for 8Rx.
Issue 2-3: Margin to be added on top of the averaged impairment results for requirements derivation 
For this issue a few options were proposed a RAN4#109 as follows:
	· 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 2: 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




Nokia agrees that for Rank2 and Rank8 the additional margin is an appropriate methodology.
[bookmark: _Toc155367067]RAN4 shall add 0.8dB margin for 64QAM (for Rank 2 and Rank 8)
For Rank 4, we note that there was a discrepancy between companies on Rank 4, most notably based upon different layers they support hence, here we propose to define two sets of requirements based on the UE support.
[bookmark: _Toc155367068]RAN 4 shall for Rank 4 : Define two sets of requirements applicable to UE support of maxNumberMIMO-LayersPDSCH = 8 and maxNumberMIMO-LayersPDSCH = 4 respectively.
Issue 3-1: Antenna correlation for carrier with Rank 2 in 8Rx CA test
Following RAN4#109 two options were presented in the WF for Antenna correlation for PDSCH CA requirement definition, this is as follows.
	· 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 




Our simulations in our companion simulation TDoc [5] have been re-run for RAN4#110 to include both of these options and to further include both MCS 17 and 19 as both of these options were presented from prior activities.
For the channel and antenna configuration Nokia believes that it may be better to align with other CA channel configurations in TS 38.101-4, as such we have a slight preference for option 1: TDLA 30-10, however we further note that within this work item TDLC 300-100 ULA Medium B has been used by other companies and we would be happy to discuss taking this to the specification itself.
[bookmark: _Toc155367069]RAN4 could use TDLA 30-10 Low for defining requirements for CA for 8Rx Rank2 configurations.
Following the same discussion as for the channel and antenna correlation we believe that to align with other CA cases it may be better to utilise MCS 17, however we have no strong preference and happy to discuss as MCS 19 has been used thus far for discussions in RAN4.
[bookmark: _Toc155367070]RAN4 could use MCS 17 for defining requirements for CA for 8Rx Rank2 configurations.
To support all possible configurations Nokia has provided simulation results for all cases in our companion TDoc [5].
[bookmark: _Toc116995848]Conclusion
In this paper, we have assessed the current direction of the 8Rx WI, specifically PDSCH UE Demodulation performance. We have provided recommendations where agreements need to be made and requirements defined. 
Specifically, in the paper, the following Observations and Proposals were made:
Proposal 1: RAN4 shall adopt an approach to remove outliers for defining requirements for 8Rx.
Proposal 2: RAN4 shall add 0.8dB margin for 64QAM (for Rank 2 and Rank 8)
Proposal 3: RAN 4 shall for Rank 4 : Define two sets of requirements applicable to UE support of maxNumberMIMO-LayersPDSCH = 8 and maxNumberMIMO-LayersPDSCH = 4 respectively.
Proposal 4: RAN4 could use TDLA 30-10 Low for defining requirements for CA for 8Rx Rank2 configurations.
Proposal 5: RAN4 could use MCS 17 for defining requirements for CA for 8Rx Rank2 configurations.
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