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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.





Discussion
Background & Scope
MIMO is one of the key technologies in NR, in Rel-18 several improvements have been proposed for both uplink and downlink MIMO.
As during RAN #108-bis the discussion on 8Tx UL was agreed to be delayed until later releases, this means that there are two other aspects to Rel-18 MIMO_evolution that might have an impact on BS demodulation.
Noticeably these are:
· DMRS enhancements
· FR2 STxMP
During RAN4#109 it was agreed that STxMP would be delayed and performance requirements not defined. Nokia presented a reasoning for this that defining requirements without a spatial channel as could be achieved with a Cluster Delay Line (CDL) channel model.
[bookmark: _Toc155355857]RAN4 could not define meaningful requirements for STxMP without a spatial channel model.
Due to this decision, the only remaining open topic for BS Demodulation regarding MIMO Evolution in Rel-18 is the enhanced DMRS.
Some parameters were agreed to investigate eDMRS performance in the WF from RAN4#109 [3] for which Nokia has provided simulations in our companion TDoc for RAN4#110 [4].
The remainder of this contribution discusses any open issues.
Issue 3-1-3: CBW
A single issue was presented in the WF from RAN4#109 on CBW as follows:
	Way forward:
· Option 1:
· 15KHz SCS, 5MHz; 
· 30KHz SCS, 10MHz;
· Option 2: maximum CBW
· Other options are not precluded



Nokia believes that as well as the minimum CBW requirements should also be defined for the maximum requirements, thus the following CBW should be used for requirements:
15 kHz SCS, 5 MHz and 50 MHZ
30 kHz SCS, 10 MHz and 100 MHz
[bookmark: _Toc155355858]RAN4 shall use 10 and 100 MHz for defining requirements for eDMRS with an SCS of 30 kHz.
[bookmark: _Toc155355859]RAN4 shall use 5 and 50 MHz for defining requirements for eDMRS with an SCS of 15 kHz.
Issue 3-1-4: MCS
A single issue was presented in the WF from RAN4#109 on MCS as follows:
	Way forward:
· Option 1: MCS16
· Option 2: MCS21 (64QAM)
· Other options are not precluded



Nokia believes that MCS 21 DMRS results in some cases with a very high SNR, for example with Rank2 our simulation results show that some scenarios have SNR performance higher than 25 dB; these results may raise questions regarding EVM and testability as have been discussed in other demodulation topics in RAN4.
Thus, we believe that MCS 16 may provide more reasonable results.
[bookmark: _Toc155355860]RAN4 shall use MCS 16 for defining requirements for eDMRS and MIMO evolution BS Demodulation.

[bookmark: _Toc116995848]Conclusion
This contribution provides our views on 8Tx UL BS demodulation. Specifically, a series of observation and proposals are made as follows: 
Observation 1: RAN4 could not define meaningful requirements for STxMP without a spatial channel model.
Proposal 1: RAN4 shall use 10 and 100 MHz for defining requirements for eDMRS with an SCS of 30 kHz.
Proposal 2: RAN4 shall use 5 and 50 MHz for defining requirements for eDMRS with an SCS of 15 kHz.
Proposal 3: RAN4 shall use MCS 16 for defining requirements for eDMRS and MIMO evolution BS Demodulation.
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