[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting #106bis-e 	R4-2304056
Electronic Meeting, April 17 – 26, 2023

Source:	Nokia, Nokia Shanghai Bell
Title:	Discussion on MIMO evolution RRM impacts 
Agenda item:	5.30.3.1
Document for:	Discussion
[bookmark: _Toc116995841]Introduction
In this paper we present Nokia’s view on RRM impacts of MIMO_evolution_DL_UL. As part of this discussion we analyse the impact regarding Rel-18 CSI enhancements, TDCP, and SRS enhancements. Additionally, the use of group-based beam reporting is also discussed for the context of Rel-18 MIMO which also includes simultaneous UL transmission. 
[bookmark: _Toc116995842]Discussion
RRM impact
During the last RAN4 meeting, RRM impacts were discussed, where some points were open for discussion. Among the impacted RRM requirements, the following agreement was reached [1]:
	RRM impact except timing requirements related to two Tas
Agreements
· RRM requirements impacts
· Objective 1 (CSI reporting enhancements)
· No RRM impact from Rel-16/17 Type-II codebook refinement objective
· FFS whether “UE reporting of time-domain channel properties” has impact on RRM requirements
· Objective 2 (Unified TCI framework)
· Further study and if needed specify extension of unified TCI framework RRM requirements to M-TRP.
· Objective 3 (DMRS Enhancement)
· No RRM requirements impact
· Objective 4 (enhancements of CSI acquisition for C-JT)
· No RRM requirements impact
· Objective 5
· SRI/TPMI enhancements: No RRM requirements impact
· SRS enhancements: RRM impacts are FFS
· Objective 6
· UL precoding indication: RRM impacts are FFS




From that agreement, it is still not clear if RRM impact should also be extended to SRS enhancements, UL precoding and TDCP enhancements.For the TDCP, the following issue is open for discussion [1]: 
	Sub-topic 3-2 CSI Enhancement
Issue 3-2-1: Do you agree RRM requirements are impacted by objective 1 in WID?
Agreement: 
· No RRM impact from Rel-16/17 Type-II codebook refinement objective
· FFS whether “UE reporting of time-domain channel properties” has impact on RRM requirements



Regarding TDCP enhancements, RAN1 has made only few agreements on the topic, and it is still not clear how those should be translated into RAN4 requirements. Therefore, we propose that TDCP should wait until more agreements are made in RAN1 to help RAN4 to progress. 
[bookmark: _Toc131949370]RAN4 to wait for RAN1 to progress on time-domain channel properties before deciding on the impact on RRM requirements. 
TRP specific link recovery requirements
In the last RAN4 meeting, it was also discussed whether TRP-specific BFR requirements need to be enhanced [1]:
	Issue 3-1-12: Whether to enhance TRP-specific BFR requirements?
· Proposals
· P1: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension. (Huawei)
· P2: RAN4 can use section 8.18 of TRP specific link recovery procedure as start point to specify the MTRP TRP specific BFR requirements. There might be differences for S-DCI based MTRP and M-DCI based MTRP. To specify detailed MTRP TRP specific BFR requirements, further RAN1 progress is needed. (Samsung)
· P3: RAN4 to discuss and specify the MTRP specific BFR when UE cannot support DL simultaneous reception. Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements. (Samsung)




Considering that topic, RAN1 is also discussing BFR requirements, and RAN4 may wait until RAN1 progresses in the topic. 
[bookmark: _Toc131949371]RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension. 
Enhanced uplink transmission
The topic of enhanced UL transmission was also been discussed in the following issue [1]:
	Sub-topic 3-4 Enhanced Uplink Transmission
Issue 3-4-1: How to consider RRM requirements by simultaneous UL transmission with multi-panels?
· Proposals
· P1: The enhancement on simultaneous UL transmission with multi-panel need to be studied based on the enhancement on simultaneous DL receptions with multi-panel. (Huawei)
· P2: Suggest to discuss multi-TX panel related requirement in future release. (Intel)
· P3: The unified TCI state switching requirement will be impacted to extent the multi-TRP case and the STxMP feature. (Xiaomi)
· P4: FFS on whether to specify the RRM requirements for maximum timing difference for multi-panel transmission. (Samsung)
· P5: No RRM impact. (Apple, Ericsson)



We understand that the simultaneous UL transmission have RRM impacts. When considering the proposals in the last meeting, we already have one agreement regarding P4, regarding MTTD, therefore no further discussion is needed on that topic. Agreement is as follow [1]: 
	Issue 1-1-1: In general, whether to define new MTTD/MRTD requirements?
Agreement: 
· Specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs, capture all the agreements related.



Additionally, it is clear that TCI state switching needs to be discussed for the simultaneous transmission. The TCI state switching requirements are already being discussed in our unified TCI companion paper. Therefore, for the enhancements for simultaneous UL transmission with multiple panels, it is needed to define 
[bookmark: _Toc131949372]Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements. 
Group based beam reporting 
Another important topic for discussion is regarding group based beam reporting [1]:
	Issue 3-4-4: Whether to considered group based L1-RSRP for supporting simultaneous UL transmission with multi-panel?
· Proposals
· Option 1: The group based L1-RSRP measurements is considered to be configured for supporting simultaneous UL transmission with multi-panel. (Huawei)



Group based beam reporting (GBBR) is discussed in this context as an enabler for simultaneous UL transmission. In multi Rx it is already agreed that GBBR rel-17 is a pre-requisite for the reception in DL with sources with different QCL-D. GBBR rel-17 provides the means for which the UE can provide the network with the information of which TCI states are best paired for simultaneous reception. Otherwise, the network doesn’t have means for deciding which pair of TCI states are best suited, and would have to attempt an exhaustive search, which would be slot and probably sub-optimal. However, one challenge is that GBBR in Rel-17 is only used for the UE to indicate the best beam pair for DL reception, which might not be the same as the one for UL transmission. As an example, the optimal choice for UL TCIs should take into consideration that UL beams might have power restrictions due to maximum permissible exposure (MPE). In some case, the optimal direction for DL transmission might be such that the MPE would be exceeded or power would have to be reduced if the same direction is used in UL. Therefore, regarding the use of GBBR, one mechanism for reporting groups for simultaneous transmission in UL is necessary, but RAN1 needs to clarify whether the existing GBBR-r17 can be used or if other enhancements are to be defined as part of the Rel 18 work. For this reason, we propose to send an LS to RAN1 asking how UL groups can be reported for simultaneous transmission.  
[bookmark: _Toc131949373]The GBBR is currently only used for reporting best pair to be used for DL. 
[bookmark: _Toc131949374]A different pair of beams might be more suitable for simultaneous UL transmission due to for example maximum permissible exposure (MPE). 
[bookmark: _Toc131949375]Send LS to RAN1 on how UL group can be reported for simultaneous transmission. 
[bookmark: _Toc131949376]Reuse multi-Rx agreement that group based beam reporting rel-17 is prerequisite for simultaneous reception for the extension of the unified TCI framework for mTRP. 
[bookmark: _Toc116995848]Conclusion
In the paper we have presented Nokia’s view on general aspects for the RRM requirements for MIMO_evo_DL_UL in Rel-18. As part of this discussion, the following Observations and Proposals were made:
Proposal 1: RAN4 to wait for RAN1 to progress on time-domain channel properties before deciding on the impact on RRM requirements.
Proposal 2: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.
Proposal 3: Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements.
Observation 1: The GBBR is currently only used for reporting best pair to be used for DL.
Observation 2: A different pair of beams might be more suitable for simultaneous UL transmission due to for example maximum permissible exposure (MPE).
Proposal 4: Send LS to RAN1 on how UL group can be reported for simultaneous transmission.
Proposal 5: Reuse multi-Rx agreement that group based beam reporting rel-17 is prerequisite for simultaneous reception for the extension of the unified TCI framework for mTRP.
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