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[bookmark: _Toc116995841]Introduction
This document introduces to RAN4 some of the features defined in the work item “MIMO evolution” within Rel-18 of 5G NR, specifically those features which have an impact related to the BS demodulation performance requirements, whereby these will be discussed, and observations and recommendations are made to further the progress of the requirements definition.
Specifically, this paper presents Nokia’s views on the aspects identified within the WID [1] related to the BS UL demodulation, which are as follows:
	Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices

Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
· UL precoding indication for PUSCH, where no new codebook is introduced for multi-panel simultaneous transmission
· The total number of layers is up to four across all panels and total number of codewords is up to two across all panels, considering single DCI and multi-DCI based multi-TRP operation.
· UL beam indication for PUCCH/PUSCH, where unified TCI framework extension in objective 2 is assumed, considering single DCI and multi-DCI based multi-TRP operation
· For the case of multi-DCI based multi-TRP operation, only PUSCH+PUSCH, or PUCCH+PUCCH is transmitted across two panels in a same CC.




Within this discussion, observations and proposals will be made regarding PUSCH manufacturer declaration and test applicability.

Discussion
PUSCH manufacturer declaration and test applicability.
Clause Number for Test Applicability
A new clause should be added within TS 38.141-1 to state the applicability of PUSCH when using enhanced DMRS which has been introduced in Rel-18.
This new clause number would be 8.1.2.1.10.
[bookmark: _Toc163043762]RAN4 shall add a new clause to TS 38.141-1 for the applicability of PUSCH with enhanced DMRS
[bookmark: _Toc163043763]RAN4 shall assign the new clause to clause number 8.1.2.1.10
Clause Wording
Nokia believes the clause should have the following wording:
	Unless otherwise stated, PUSCH with enhanced DMRS mapping requirements shall apply only for a BS declaring support of enhanced DMRS.

Unless otherwise stated, PUSCH utilising enhanced DMRS mapping requirement tests shall apply only for the mapping type declared to be supported (see [D.XXX] in table 4.6-1). If both enhanced DMRS mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests except the requirement for PUSCH enhanced DMRS mapping Type B with 2 symbol length allocated.




[bookmark: _Toc163043764]RAN4 shall use the proposed wording within this contribution for the new clause.
Manufacturer declaration
Nokia notes that there is currently no declaration for a BS which supports enhanced DMRS, as such a new manufacturer declaration should be added to TS 38.141-1.
[bookmark: _Toc163043765]RAN4 shall add a new manufacturer declaration to Table 4.6-1 in TS 38.141-1
The declaration should include the following description.
	Declaration of support for enhanced DMRS as specified in TS 38.211 [17], i.e., type A, type B or both.



[bookmark: _Toc163043766]RAN4 shall include the declaration description of “Declaration of support for enhanced DMRS as specified in TS 38.211 [17], i.e., type A, type B or both.” Within TS 38.141-1.
[bookmark: _Toc116995848]Conclusion
This contribution provides our views on 8Tx UL BS demodulation. Specifically, a series of observation and proposals are made as follows: 
Proposal 1: RAN4 shall add a new clause to TS 38.141-1 for the applicability of PUSCH with enhanced DMRS
Proposal 2: RAN4 shall assign the new clause to clause number 8.1.2.1.10
Proposal 3: RAN4 shall use the proposed wording within this contribution for the new clause.
Proposal 4: RAN4 shall add a new manufacturer declaration to Table 4.6-1 in TS 38.141-1
Proposal 5: RAN4 shall include the declaration description of “Declaration of support for enhanced DMRS as specified in TS 38.211 [17], i.e., type A, type B or both.” Within TS 38.141-1.

References 
[1] [bookmark: _Ref114500673][bookmark: _Ref145343011][bookmark: _Ref145941749][bookmark: _Ref130994624]RP-223276 “MIMO Evolution for Downlink and Uplink”, RAN#98-e, December 2022.
[2] [bookmark: _Ref138944572]TS 38.104 v18.1.0. Technical Specification Group Radio Access Network; NR; Base Station (BS) radio transmission and reception (Release 18). March 2023
[3] [bookmark: _Ref149680501]R4-2321141 “WF on NR_MIMO_evo_DL_UL_demod”, RAN4#109, Chicago, November 2023

