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[bookmark: _Toc116995841]Introduction
In this paper we discuss the general RRM aspects related to the multi-Rx chain reception in FR2 for Rel-18 regarding the issues that were still left FFS in the RAN4#108bis meeting way forward [1].
[bookmark: _Toc116995842]Discussion
Multi-Rx UE capabilities
	Issue 1-4-4: UE capability for simultaneous reception with different QCL typeD for L1 measurements
· FFS
· Option 1:
· A new UE capability of supporting simultaneous reception of RS and data from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced. 
· A new UE capability of supporting simultaneous reception of RS and RS from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced, if measurement restriction is enhanced for multi-Rx.
· Option 2:
· To support Rel-18 multi-Rx DL simultaneous reception modes, an additional UE capability needs to be defined.
· Option 3: 
· specify UE capability to indicate whether the UE can support simultaneous reception of data and L1 measurement
· Option 4:
· No need to define new additional UE capability to support simultaneous reception of RS+data or RS+RS.
 



Rel-18 multi-Rx UEs should be capable of supporting both single-DCI and multi-DCI modes of operation in a multi-TRP scenario. Earlier RAN4 agreed that Group-Based Beam reporting support is a prerequisite for both single-DCI and multi-DCI modes of operation. In both single-DCI and multi-DCI modes of operation a multi-Rx UE will be in a state of simultaneous reception from different TRPs.
UE might be using multi-Rx for receiving data with an increased number of layers, for performing faster measurements, or for reduction of scheduling restrictions. Therefore, a multi-Rx capable UE should be capable of receiving data+data, data+measurements and measurements+measurements simultaneously. The existing simultaneousReceptionDiffTypeD-r16 does not cover all these options. Therefore, a new UE capability or two new UE capabilities to cover simultaneous data and measurements and simultaneous measurements are needed to cover e.g. the enhancements in scheduling and measurement restrictions. In our view, one capability cover both should be sufficient. RAN4 should request RAN2 to define such capability.
[bookmark: _Toc127525215][bookmark: _Toc149897349]To support Rel-18 multi-Rx DL simultaneous reception of data+measurement and measurement+measurement, an additional UE capability needs to be defined.
UE signalling of single-Rx preference
In issue 1-2-5 a list of UE capabilities was proposed to be impacted by the new UE assistance indication about UE preference not to operate in multi-Rx mode, which is being defined by RAN2 based on earlier RAN4 LS. The proposed list includes both general multi-TRP capabilities as well as SFN related capabilities. 
	Issue 1-2-5: Indication of multi-Rx operation
· FFS
· Option 1: 
· For the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD, following related UE capabilities in FR2-1 are identified to be involved:
· simultaneousReceptionDiffTypeD-r16
· defaultQCL-PerCORESETPoolIndex-r16
· defaultQCL-TwoTCI-r16
· mTRP-PDCCH-TwoQCL-TypeD-r17    
· sfn-SchemeA-r17
· sfn-SchemeA-DynamicSwitching-r17
· [bookmark: _Hlk149146422]sfn-SchemeA-PDCCH-only-r17
· sfn-SchemeA-PDSCH-only-r17
· sfn-SchemeB-r17
· sfn-SchemeB-DynamicSwitching-r17
· sfn-SchemeB-PDSCH-only-r17
· sfn-SimulTwoTCI-AcrossMultiCC-r17
· sfn-QCL-TypeD-Collision-twoTCI-r17
· UE capabilities to be introduced in Rel-18 NR_FR2_multiRX_DL which will be finalized in RAN4 feature list.
· RAN4 to send LS to RAN1/2 to inform the involved UE capabilities related to the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD




The proposed list of capabilities is now including many capabilities that are not directly impacted by the multi-Rx work item. Especially the capabilities related to SFN-operation are even agreed to be out of the scope of the Rel-18 WI. We do not think that the new signaling should impact capabilities that are outside of the direct scope of this work item. Furthermore, RAN2 has agreed to define a separate UE assistance indication based on the RAN4 request, which would in our understanding mean that the signaling is as such multi-Rx specific. Therefore, our preference is to limit the list to:
[bookmark: _Toc149808246][bookmark: _Toc149808247][bookmark: _Toc149808248][bookmark: _Toc149808249][bookmark: _Toc149808250][bookmark: _Toc149808251][bookmark: _Toc149808252][bookmark: _Toc149897350]For the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD, only the following related UE capabilities in FR2-1 are to be involved:
· simultaneousReceptionDiffTypeD-r16
· UE capabilities to be introduced in Rel-18 NR_FR2_multiRX_DL which will be finalized in RAN4 feature list.
Furthermore, it should be clarified what it means that these capabilities are impacted. In our view as the introduced signaling is UE assistance information, it should not impact UE behavior before the network decides to configure the UE differently e.g. with only a single TCI state for PDSCH transmission. Hence, when the UE indicates that it prefers not to be in multi-Rx operation, this would mean that the UE prefers not to act according to the capabilities in Proposal 2, but multi-Rx requirements shall apply as long as the conditions for multi-Rx requirements are fulfilled. 
[bookmark: _Toc116995848]Conclusion
In the contribution, the following Observations and Proposals were made: 

Proposal 1: To support Rel-18 multi-Rx DL simultaneous reception of data+measurement and measurement+measurement, an additional UE capability needs to be defined.
Proposal 2: For the new UE indication on UE preference on not supporting simultaneous reception with different QCL-typeD, only the following related UE capabilities in FR2-1 are to be involved:
·  simultaneousReceptionDiffTypeD-r16
· UE capabilities to be introduced in Rel-18 NR_FR2_multiRX_DL which will be finalized in RAN4 feature list.

[bookmark: _Toc116995849]References
[1] [bookmark: _Ref144458361]R4-2317332, WF on FR2 multi-RX operation RRM requirements (part 1), vivo

