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1. Introduction
In recent RAN plenary 100 meeting, a revised WID[1] for Rel-18 was approved to further clarify the scope of the  simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier. The main update is to remove the NOTEs related with L3 measurement delay. The objective in the revised WID is as follows:
	· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO
· Enhanced RF requirements:
· [bookmark: _Hlk104922953]Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)
NOTEs:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.


In last RAN4 meeting, RAN4 has spread extensive discussion around the scope, scenarios and capabilities of simultaneous multi-panel/multi-beam reception and some agreements were achieved in [2]. 
	Sub-topic 1-1: Scope and scenarios
Issue 1-1-9a: Rx beam assumption for “simultaneous reception”
· No need to specify AoA separation conditions in RRM core requirements for simultaneous reception from 2 directions.
· It may be captured as side condition in the test for multi-Rx operation.
· How Rx beams are used to receive two AoAs simultaneously is up to UE implementation.
Sub-topic 1-2: RRM requirements impact
Issue 1-2-5: Indication of multi-Rx operation
<Online agreement>
· Introduce a new UE assistance information to indicate to network of the UE preference on multi-Rx operation due to [power saving or] overheating purposes (i.e., UE preference on not supporting simultaneous reception with different QCL-typeD). 
· FFS on the detailed set of associated UE capabilities
· The signalling details are up to RAN2.
· Send LS to RAN2. 
Sub-topic 1-3: Applicability and conditions
Issue 1-3-3: Detectable condition of RS signals
· The issue is covered by issue 2-1-4 for TCI state switch.
Sub-topic 1-4: UE capability
Issue 1-4-6: UE feature list
· UE capabilities related to multi-Rx operations shall be discussed in UE feature list.


In this document, we provide our further analysis focus on the remaining general and scope issues around simultaneous multi-panel reception.
2. Discussion
2.1 Applicability and conditions
The issue of UE behavior when the condition of multi-Rx becomes violated during a measurement was discussed in last meeting. Whether to define particular UE behavior when such case happens is still FFS.
There are multiple potential reasons which cause to such condition violation, such as the TCI switching from dual TCI to single TCI; The TCI switching from TCI pair 1 to TCI pair 2; When any of these happens, it is possible that the on-going L1 RS resource can not be simultaneous measured with another L1 RS resource or PDCCH/PDSCH reception since UE has to fall back to single-panel Rx operation. When such situation happens, we believe it is better to continue to on-going L1 measurement, but with the relaxed measurement period requirement instead of the requirement for simultaneous reception.
Observation 1: Multiple potential reasons would lead to the condition violation during simultaneous measurements or measurement plus data reception, such as the TCI switching from dual TCI to single TCI; the TCI switching from TCI pair 1 to TCI pair 2 etc.
Proposal 1: When the condition of multi-Rx becomes violated during measurement, UE can continue the on-going L1 measurement but with the relaxed measurement period requirement instead of the requirement for simultaneous reception.
2.2 Related UE capabilities 
The related UE capabilities has less opportunity to be discussed online during previous meetings since of too much issues involved in this WI. Until right now, in terms of UE capabilities, only the following agreements were achieved in [3]. We provide our further analysis on the UE capabilities.
	<Agreement >:
It is RAN4 understanding that the R16 UE capability simultaneousReceptionDiffTypeD is only applicable for simultaneous PDSCH reception.
<Agreement >:
No need to discuss simultaneousRxDataSSB-DiffNumerology-Inter-r16 in R18 multi-Rx chains WI


UE capability for simultaneous reception with different QCL typeD for L1 measurements
With respect to the related UE capability for simultaneous multiple panel reception, the existing UE capability simultaneousRxDataSSB-DiffNumerology-Inter-r16 is decided to be precluded from this WI. Furthermore, the existing UE capability simultaneousReceptionDiffTypeD is clarified to be only applicable for simultaneous PDSCHs reception. So we can further discuss whether and how to reuse the existing UE capability simultaneousRxDataSSB-DiffNumerology for the simultaneous reception of of L1 measurement. In fact two cases are included:
·   Case 1: simultaneous L1 RS + L1 RS(for L1 measurement restriction relaxation)
·   Case 2: simultaneous L1 RS + data(for scheduling availability enhancement)
Comparing the two cases, to our understanding, the support of Case 2 needs more consideration as it involves data processing in base band, whereas Case 1 is all about measurement. So it is better to introduce two individual UE capabilities referring to the two cases respectively. 
Proposal 2: Introducing two individual UE capabilities for the supporting of simultaneous L1 RS+L1 RS and L1 RS+data respectively.
UE capability of simultaneousRxDataSSB-DiffNumerology
Based on the following definition, and combined with the specification in [4], the UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133.
	UE
	No
	No
	Yes


Observation 2: The UE capability of simultaneousRxDataSSB-DiffNumerology is only applicable for FR1, not for FR2.
As the above analysis, since two cases including simultaneous L1 RS+L1 RS and L1 RS+data are involved in, so the supporting of different numerology for the simultaneous reception should also be indicated respectively. If the supporting of concurrent SSB and data are consistent between FR1 and FR2-1, the existing UE capability of simultaneousRxDataSSB-DiffNumerology can be reused to indicate the support of simultaneous L1 RS+data reception with different numerology. Therefore only an additional UE capability of supporting the simultaneous L1 RS+L1 RS of difference numerology is needed.
Proposal 3: The supporting of different numerology for the simultaneous reception of L1 RS+L1 RS and L1 RS+data should also be indicated respectively.
Proposal 4: The existing UE capability of simultaneousRxDataSSB-DiffNumerology is reused to indicate the support of simultaneous L1 RS+data reception with different numerology.
Proposal 5: An additional UE capability of supporting the simultaneous L1 RS+L1 RS of difference numerology is needed.
3. Conclusion
In this contribution, we have the following observation and proposals around general RRM aspects for simultaneous DL reception from different directions:
Observation 1: Multiple potential reasons would lead to the condition violation during simultaneous measurements or measurement plus data reception, such as the TCI switching from dual TCI to single TCI; the TCI switching from TCI pair 1 to TCI pair 2 etc.
Proposal 1: When the condition of multi-Rx becomes violated during measurement, UE can continue the on-going L1 measurement but with the relaxed measurement period requirement instead of the requirement for simultaneous reception.
Proposal 2: Introducing two individual UE capabilities for the supporting of simultaneous L1 RS+L1 RS and L1 RS+data respectively.
Proposal 3: The supporting of different numerology for the simultaneous reception of L1 RS+L1 RS and L1 RS+data should also be indicated respectively.
Proposal 4: The existing UE capability of simultaneousRxDataSSB-DiffNumerology is reused to indicate the support of simultaneous L1 RS+data reception with different numerology.
Proposal 5: An additional UE capability of supporting the simultaneous L1 RS+L1 RS of difference numerology is needed.
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