[bookmark: _Hlk133917475][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Hlk131772595][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #108 	R4-2311071
[bookmark: _Hlk133917470]Toulouse, France, Aug 21 – Aug 25, 2023

Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on 8Rx general demodulation aspects 
Agenda item:	8.4.3.1.1
Document for:	Discussion

[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 at RAN4 #106, RAN4 #106-bis-e, and RAN4#107 where the way forwards are available in [3], [4], and [5]. 
Some of the issues regarding general items for 8Rx are detailed below, which is an extract from [5].
	Issue 1-1: Whether to consider FDD requirements
· RAN4 starts to discuss FDD part from next meeting and focuses on TDD part for this meeting

Issue 1-2: Applicability rules for PDSCH/PDCCH/PBCH tests

Issue 1-3: Applicability rules for CSI test



This paper presents Nokia’s views on the open issues related to the 8Rx UE demodulation general issues.
Discussion
From RAN4#107, the remaining open issues which require agreement are as follows:
	Issue 1-1: Whether to consider FDD requirements
· RAN4 starts to discuss FDD part from next meeting and focuses on TDD part for this meeting

Issue 1-2: Applicability rules for PDSCH/PDCCH/PBCH tests

Issue 1-3: Applicability rules for CSI test



Issue 1-1: Whether to consider FDD requirements
As this Work Item is making good progress in RAN4 demodulation, during RAN4#107 it was discussed amongst interested parties whether to include FDD requirements with the remaining time allocation.
Initial discussions and offline e-mail discussions have led to a conclusion that RAN4 would utilise the same propagation environments and MCS from TDD for FDD requirements. As such these are shown in the table below.
	Rank
	MCS
	Propagation Conditions

	2
	MCS 20 (Table 2)
	TDLC300-100 ULA Medium B

	
	MCS 19 (Table 1)
	

	4
	MCS 26 (Table 1)
	

	
	MCS 17 (Table 1)
	TDLA30-10 Low

	8
	MCS 17 (Table 1)
	



These simulations were conducted for a CBW of 10 MHz and 15 kHz.
Nokia simulations and discussions on PDSCH FDD will be discussed in our relevant PDSCH contributions. Simulations have also been conducted of CQI and SDR and these will further be presented in Nokia contributions for RAN4#107
[bookmark: _Toc141784121]RAN4 shall define requirements for FDD mirroring TDD simulation parameters for PDSCH, CQI and SDR
Issue 1-2: Applicability rules for PDSCH/PDCCH/PBCH
During RAN4#107 the following tables were presented in the WF and summary as an option for applicability rule for 8Rx.
	Table 5.1.1.2-1: Requirements applicability
	[bookmark: _Hlk135640352]Supported RX antenna ports
	Test type
	Test list
	Exceptions

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2
	

	
	PDCCH
	All tests in Clause 5.3.2
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	PDSCH
	All tests in Clause 5.2.3 (Note 2)
	

	
	PDCCH
	All tests in Clause 5.3.3 (Note 2)
	

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note 1)
	

	UE supports 8Rx, 4Rx and 2Rx 
	PDSCH
	Tests in Clause 5.2.3.(Note 2, 3)
All tests in Clause 5.2.4.(Note 2)
	If UE passes test in 5.2.4 UE can skip Clause 5.2.3 Table 5.2.3.2.1-4 (Test 2-1 and Test 2-2) and Table 5.2.3.2.1-6 (Test 4-1)

	or
	PDCCH
	All tests in Clause 5.3.3.(Note 2,3)
	

	UE supports only 8Rx and 4Rx 
	PBCH
	All tests in Clause 5.4.3(Note 1)
	

	UE supports only 8Rx and 2Rx
	PDSCH
	Tests in Clause 5.2.2.(Note 2, 4)
All tests in Clause 5.2.4.(Note 2)
	If UE passes test in 5.2.4 UE can skip Clause 5.2.2 Table 5.2.2.2.1-4 (Test 2-1 and Test 2-2)

	
	PDCCH
	All tests in Clause 5.3.2.(Note 2,4)
	

	
	PBCH
	All tests in Clause 5.4.2
	

	UE supports only 8Rx
	PDSCH
	All tests in Clause 5.2.4.(Note 2)
	

	
	PDCCH
	N/A
	

	
	PBCH
	N/A
	

	Note 1:	Requirements for PBCH with 4Rx is up to UE declaration
Note 2: 	‘maxMIMO-Layers-r16’ is not configured during the performance requirements testing for UE supporting Release 16 per-BWP MIMO layer adaptation.
Note 3: 	8Rx capable UEs are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Requirements specified with 4Rx should be applied.
Note 4: 	8Rx capable UEs are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Requirements specified with 2Rx should be applied.






We do not perceive there to be any further changes to this option for applicability rule, therefore the table should be taken forward as per the Nokia work split.
[bookmark: _Toc141784122]RAN4 to adopt the applicability rule as proposed in the WF from RAN4#107 for 8Rx PDSCH, PDCCH and PBCH
Issue 1-3: Applicability rules for CSI test
During RAN4#107 the following table were presented in the WF and summary as an option for applicability rule for CSI tests.
	Updated Table 6.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list
	Exception

	UE supports only 2RX 
	CQI
	All tests in Clause 6.2.2
	

	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 4RX or both 2RX and 4RX
	CQI
	All tests in Clause 6.2.3
	

	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx, 4Rx and 8Rx, or
UE supports 4Rx and 8Rx

	CQI
	Tests in Clause 6.2.3(Note 1)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.3.1.1.1


	
	PMI
	All tests in Clause 6.3.3
	

	
	RI
	All tests in Clause 6.4.3
	

	UE supports 2Rx and 8Rx
	CQI
	Tests in Clause 6.2.2(Note 2)
All tests in Clause 6.2.4

	If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.2.1.1

If UE has passed Tests in Clause 6.2.4, UE can skip tests in Clause 6.2.2.1.1.1


	
	PMI
	All tests in Clause 6.3.2
	

	
	RI
	All tests in Clause 6.4.2
	

	UE supports only 8Rx
	CQI
	All tests in Clause 6.2.4
	

	
	PMI
	N/A
	

	
	RI
	N/A
	

	Note 1: 	8Rx capable UEs are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Requirements specified with 4Rx should be applied.
Note 2: 	8Rx capable UEs are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Requirements specified with 2Rx should be applied.






We note that within the work split for 8Rx that the applicability rules for CSI test are not covered, and this would require a change to CSI reporting applicability of requirements clauses in TS 38.101-4, clause 6.1.1.
[bookmark: _Toc141784123]CSI reporting applicability rules should be included in the work split.
[bookmark: _Toc141784124]RAN4 to adopt the CQI, PMI and RI requirements applicability as defined in the WF of RAN#107 for 8Rx.
Carrier Aggregation
The RF contingent of RAN4 is under discussion whether to revise the WID relating to 8Rx to include CA[7]. If it is agreed by RAN, interesting companies were requested to bring simulation results for additional channel bandwidths with the same parameters as used for single carrier. The WID was not updated at RAN#100 and no clear WF was presented in [7], however to ensure that the good progress of the demodulation contingent is maintained Nokia have prepared results for CA in our relevant PDSCH contribution.
[bookmark: _Toc141784125]No clear decision has been made in the RF contingent or RAN Plenary on CA for 8Rx
[bookmark: _Toc141784126]RAN4 Demodulation shall conduct initial simulations on CA to expedite requirements definition performance requirements be agreed to be required by RAN Plenary
[bookmark: _Toc116995848]Conclusion
This contribution provides our views on general items relating to 8RX UE demodulation. The proposals are summarized as follows: 
Proposal 1: RAN4 shall define requirements for FDD mirroring TDD simulation parameters for PDSCH, CQI and SDR
Proposal 2: RAN4 to adopt the applicability rule as proposed in the WF from RAN4#107 for 8Rx PDSCH, PDCCH and PBCH
Proposal 3: CSI reporting applicability rules should be included in the work split.
Proposal 4: RAN4 to adopt the CQI, PMI and RI requirements applicability as defined in the WF of RAN#107 for 8Rx.
Observation 1: No clear decision has been made in the RF contingent or RAN Plenary on CA for 8Rx
Proposal 5: RAN4 Demodulation shall conduct initial simulations on CA to expedite requirements definition performance requirements be agreed to be required by RAN Plenary
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