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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 [7][4].
The agreements reached during the previous meetings regarding 8 RX and CSI requirements are captured on the WFs [2], [3], [4], [5], [6] and [7].
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
Reference Channels for CA Cases
As part of RAN4#110 the draftCR R4-2403083 was submitted to bring together the PDSCH CA requirements for insertion into TS 38.101-4.
During the development of this draftCR it was identified that there were some errors in the reference channels.
[bookmark: _Toc163057399]Some endorsed CRs on the 8Rx Work Item have some issues associated with them.
[bookmark: _Toc163057400]The CRs endorsed at the last meeting have numerous issues, e.g., missing CBWs and irregular numbering, which should be fixed in this meeting.
The remainder of the discussion within this contribution is broken down per ‘table’ within TS 38.101-4, as the tables for baseline and simple receiver are the same (except for the SNR) they have only been used once in this contribution.
FDD 15kHz SCS, Rank 2 
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	[R.PDSCH.1-20.1 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	10
	R.PDSCH.1-2.2 FDD
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	15
	[R.PDSCH.1-20.2 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	20
	[R.PDSCH.1-20.3 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	25
	[R.PDSCH.1-20.4 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	30
	[R.PDSCH.1-X.1 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	35
	[R.PDSCH.1-X.2 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	40
	[R.PDSCH.1-X.3 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	45
	[R.PDSCH.1-X.4 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	50
	[R.PDSCH.1-X.5 FDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	



From CRs:
R4-2319230 (CBW 5MHz – 25MHz)
Issues: 
· Same numbering as R4-2318668
R4-2319388 (CBW 30MHz – 50MHz)
Issues: 
· None

[bookmark: _Toc163057401]FRC numbering is identical between R4-2318668 and R4-2319230.
[bookmark: _Toc163057402]Both R4-2318668 and R4-2319230 could be revised to include FRC numbers with ‘.X’ to be agreed at RAN4#110-bis.

FDD 15kHz SCS, Rank 8

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	[R.PDSCH.1-20.1 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	10
	R.PDSCH.1-3.7 FDD
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	15
	[R.PDSCH.1-20.2 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	20
	[R.PDSCH.1-20.3 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	25
	[R.PDSCH.1-20.4 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	30
	[R.PDSCH.1-23.5 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	35
	[R.PDSCH.1-23.3 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	40
	[R.PDSCH.1-23.1 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	45
	[R.PDSCH.1-23.4 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	50
	[R.PDSCH.1-23.2 FDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	



From CRs:
R4-2318668 (CBW 5MHz – 25MHz)
Issues: 
· Same numbering as R4-2319230
R4-2319228
Issues:
· Irregular numbering

[bookmark: _Toc163057403]R4-2319228 numbering is irregular.
[bookmark: _Toc163057404]R4-2319228 may be revised to have a more regular numbering before being submitted to MCC.

TDD 30kHz SCS, Rank 2, Baseline Receiver 

	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	[R.PDSCH.2-XX.1 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	10
	[R.PDSCH.2-XX.2 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	15
	[TBD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	20
	[R.PDSCH.2-XX.4 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	25
	[R.PDSCH.2-XX.5 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	30
	[R.PDSCH.2-XX.1 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	40
	R.PDSCH.2-3.1 TDD
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	50
	[TBD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	60
	[R.PDSCH.2-XX.2 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	80
	[R.PDSCH.2-XX.3 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	90
	[R.PDSCH.2-XX.4 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	

	100
	[R.PDSCH.2-XX.5 TDD]
	64QAM, 0.5
	TDLC300-100
	2x8, ULA Medium B
	70
	



From CRs:
R4-2402968 (CBW 5MHz – 25MHz)
Issues: 
· Missing 15 MHz case
R4-2402969 (CBW 40MHz – 100MHz)
Issues:
· Missing 50 MHz case
[bookmark: _Toc163057405]R4-2402968 is missing the 15 MHz case
[bookmark: _Toc163057406]R4-2402968 may be revised and include the 15 MHz case
[bookmark: _Toc163057407]R4-2402969 is missing the 50 MHz case
[bookmark: _Toc163057408]R4-2402969 may be revised and include the 50 MHz case

TDD 30kHz SCS, Rank 8
	Bandwidth (MHz) 
	Reference channel
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	5
	[R.PDSCH.2-31.1 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	10
	[R.PDSCH.2-31.2 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	15
	[R.PDSCH.2-31.3 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	20
	[R.PDSCH.2-31.4 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	25
	[R.PDSCH.2-31.5 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	30
	[R.PDSCH.2-32.1 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	40
	[R.PDSCH.2 3.7 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	50
	[R.PDSCH.2-XX.1 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	60
	[R.PDSCH.2-XX.2 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	80
	[R.PDSCH.2-XX.3 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	90
	[R.PDSCH.2-XX.4 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	

	100
	[R.PDSCH.2-XX.5 TDD]
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	


From CRs:
R4-2319229 (CBW 5MHz – 25MHz)
Issues: 
· None
R4-2319331 (CBW 40MHz – 100MHz)
Issues:
· None

[bookmark: _Toc116995848]Conclusion
In this paper, we have assessed the current direction of the 8Rx WI, specifically PDSCH UE Demodulation performance and the FRCs used for the CA performance requirements. We have provided recommendations where agreements need to be made. 
Specifically, in the paper, the following Observations and Proposals were made:
Observation 1: Some endorsed CRs on the 8Rx Work Item have some issues associated with them.
Proposal 1: The CRs endorsed at the last meeting have numerous issues, e.g., missing CBWs and irregular numbering, which should be fixed in this meeting.
Observation 2: FRC numbering is identical between R4-2318668 and R4-2319230.
Observation 3: Both R4-2318668 and R4-2319230 could be revised to include FRC numbers with ‘.X’ to be agreed at RAN4#110-bis.
Observation 4: R4-2319228 numbering is irregular.
Observation 5: R4-2319228 may be revised to have a more regular numbering before being submitted to MCC.
Observation 6: R4-2402968 is missing the 15 MHz case
Observation 7: R4-2402968 may be revised and include the 15 MHz case
Observation 8: R4-2402969 is missing the 50 MHz case
Observation 9: R4-2402969 may be revised and include the 50 MHz case
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