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1 Introduction
In last meeting , the WF is agreed[1]. There are many open issues, and we will analyze some of them:
	· RRM impact of the UE behaviour using a single antennal panel
· Scenarios for Rel-18 multi-Rx DL reception
· How to handle FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception
· Single carrier for defining RRM requirements
· Simultaneous L3 measurements and L1 measurements
· Feasibility/necessity of enhancing requirements for L3 measurements
· Accuracy assumption when defining RRM core requirements
· Receive time difference


2 Discussion
	Issue 1-1-1-5: RRM impact of the UE behaviour using a single antennal panel
· Proposals
· Option 1: FFS RRM impact of the UE behavior using a single antennal panel rather than multi-antenna panels depending on the AoA of downlink signals from a different direction for power saving.
Issue 1-1-1-6: Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel
· Proposals
· Option 1: FFS Spatial MIMO (either spatial diversity or spatial multiplexing) by using one panel to achieve two independent signals from the same or nearly the same direction is not the scope of this work item.



It’s UE implementation whether single panel or multi-panels is used according to AoA downlink signals from two TRPs. However, if two AoAs are close to each other, the different directions and different QCL TypeD Rs may fall back to the same direction and same QCL Type D Rs. If only one beam is used, the channel capacity will depend on the channel rank, we doubt that the 4 layer DL MIMO can be achieved easily. Therefore, we suggest to focus on the scenario that two AoA of downlink signals can be differentiable and UE will use two different panels to receive these signals.  
Proposal 1: Focus on the scenario that two AoA of downlink signals can be differentiable and UE will use two different panels to receive these signals.  
	Issue 1-1-1-8: Scenarios for Rel-18 multi-Rx DL reception
· Proposals
· Option 1: support both intra-cell and inter-cell operation with TRPs located within reasonable intercell distance.
· Option 2: Working on inter-cell operation with TRPs located within reasonable intercell distance after intra-cell multi-TRP operation work is completed.
· Option 3: intra-cell multi-TRP operation only



In companioned contribution[2], we analyze the L1 measurement scenarios for SSB and CSI-RS. For convenience, we copy some analysis and observations here.
For intra-cell TRP, for SSB based L1-RSRP, if the SSB index configuration for two TRPs are different, SSB index will not overlap. UE will not receive from the SSBs simultaneously from two TRPs. There is no such scenario.
For inter-cell TRP, If the SSB index configuration are the same for two TRPs, SSB with same index from two TRPs will overlap. UE can’t differentiate SSBs from two TRPs since the cell ID are the same. UE will perform RX beam sweeping and only maintain one RX beam corresponding to one SSB index.
For CSI-RS based L1-RSRP in intra-cell TRP scenario, it’s possible that two different CSI-RS index are configured for two TRP which exist in one symbol while in different frequency domain. Therefore, it’s possible that UE will receive two CSI-RSs from two TRPs simultaneously. However, In Rel-17 inter-cell beam management, only SSB based L1-RSRP measurement is defined. While for BFD/CBD, both SSB and CSI-RS based measurement requirement are defined for TRP specific link recovery.
In summary, it seems that the working scenarios for SSB and CSI-RS based L1 measurement are different. Therefore, we suggest to first clarify the simultaneous SSB and CSI-RS based L1 measurement scenario before making conclusion.
Observation 1: For intra-cell multi-TRP, UE can’t perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Observation 2: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. However, no CSI-RS based L1-RSRP measurement is defined in Rel-17 inter-cell BM.
Proposal 2: Suggest to first clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion.
	Issue 1-1-1-9: How to handle FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception
· Proposals
· Option 1: FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception is handled in this WI, if necessary.
· Option 2: FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception is handled in RRM enh3 WI, if necessary.



For multi-Rx chain simultaneous reception, the delay reduction is designed based on multi-panel, i.e. simultaneous measurement for multiple TRPs. It has no impact to single SCell activation. For single SCell activation delay enhancement, L1-RSRP measurement is performed on one SCell where there seems to be no multi-panel issue. Besides, whether L1-RSRP measurement can be skipped in Scell activation is FFS. The impact to multiple SCell activation may be discussed later. We suggest don’t handle FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception in this WI.
Proposal 3: Don’t t handle FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception in this WI.
	Issue 1-1-2-1: Single carrier for defining RRM requirements 
· Proposals
· Option 1: RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier, by excluding downlink CA operation.
· Option 2: UE can be configured with multiple carriers but multi-Rx chain is enabled on only one of the carriers.



We prefer option 1. RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier, by excluding downlink CA operation.
Proposal 4: RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier, by excluding downlink CA operation.
	Issue 1-1-2-2: Simultaneous L3 measurements and L1 measurements
· Proposals
· Option 1: RAN4 to revisit the FR2 SMTC use case for ‘L1 and L3’ measurements and ‘serving cell and non-serving cell’ to reduce measurement latency. Rel-18 FR2 multi-RX chain UE may be able to measure RSs simultaneously with different QCL-D sources or with different beam assumptions (i.e. narrow and wide beam assumption)
· Option 2: In R18, the enhanced UE in FR2 is still not required to perform L3 measurements and L1 measurements simultaneously
· Option 3: The issue is discussed under mobility enhancement WI



From our understanding, in the WID, the enhanced UE in FR2 is still not required to perform L3 measurements and L1 measurements simultaneously. we will mainly discuss enhancement in L1 measurement. Therefore, we support option 2.
Proposal 5: In R18, the enhanced UE in FR2 is still not required to perform L3 measurements and L1 measurements simultaneously.

	Issue 1-1-4: Feasibility/necessity of enhancing requirements for L3 measurements
· Proposals
· Option 1: Following L3 measurements related requirements are enhanced in the multi-Rx chain DL reception WI
· RRM measurement requirements for RRC-IDLE state and for RRC_INACTIVE state. 
· Handover to FR2-1 unknown cell
· FR2-1 unknown SCell activation
· FR2-1 unknown PSCell addition and release
· For L3 measurement in connected mode, including all the existing scenarios (intra-frequency measurements without MG, intra-frequency measurements with MG, inter-frequency measurement with MG, inter-frequency measurement without MG).
· Option 1a: Following L3 measurements related requirements are enhanced in the multi-Rx chain DL reception WI
· Handover to FR2-1 unknown cell
· FR2-1 unknown SCell activation
· FR2-1 unknown PSCell addition and release
· For L3 measurement in connected mode, including all the existing scenarios (intra-frequency measurements without MG, intra-frequency measurements with MG, inter-frequency measurement with MG, inter-frequency measurement without MG).
· Option 2a: Not to enhance L3 measurement requirement in R18 multi-panel WI.



From the WID, it specified that the impacts on L3 measurements due to enhancements on L1-RSRP measurements can be studied first. For other scenarios, we prefer to deprioritize it.
	L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements



Besides, we don’t see too much gain for L3 measurement. The main purpose is to support multiple-layer DL reception and perform related beam management.
Proposal 6: Not to enhance L3 measurement requirement in R18 multi-panel WI.
	Issue 1-1-2-7: Accuracy assumption when defining RRM core requirements
· Proposals
· Option 1: FFS The new improved RRM requirements should aim to reduce the delays during measurements and procedures (e.g., RLM evaluation period, measurement delays, etc.) while maintaining the existing accuracy requirements.




The existing accuracy requirement for single panel needs to be kept in Rel-18 multi-panel WI while delay related requirement can be enhanced.
Proposal 7: The new improved RRM requirements should aim to reduce the delays during measurements and procedures (e.g., RLM evaluation period, measurement delays, etc.) while maintaining the existing accuracy requirements.
	Issue 1-1-5: Receive time difference
· Proposals
· Option 1: The timing difference between different panels is at least within one CP. FFS whether to define requirements with timing difference larger than one CP.
· Option 1a: The condition of receive timing difference between different directions with different TCI of QCL type-D shall take CP length as baseline.
· Option 1b: Receive time difference for configured different QCL Type D RSs is within CP. FFS receive time difference for configured different QCL Type D RSs is larger than CP.
· Option 1c: If we define cases where ∆τ > CP then we define a total MRTD budget, where ∆τ = TAE + ∆propagation and ∆τ < MRTD. This way TAE and ∆propagation can be balanced as terms, within the total MRTD budget.
· Option 1d:
· Option a: If keep the assumption of single FFT as in Rel-17, the receive timing difference between different directions should be not larger the CP length. But the legacy MRTD under inter-band CA is much larger than CP length for FR2-1, which is beyond UE capability.
· Option b: If UE is capable of supporting two FFTs for different TRP or panel/RF chain reception, the restriction of not larger the CP length can be ignored, so re-using the legacy requirement for inter-band CA is fine.
· Option 2: The receive timing difference between different directions is within CP
· Option 2a: Check whether it is available that the maximum receive timing difference between the DL transmission from two TRPs is within CP according to RAN2 specification.
· Option 3: Given that independent RF and BB processing is of necessity to support two distinct AoAs, no restriction on MRTD between different directions (different QCL Type D RSs) should be provided
· Option 4: Study UE RX capability receiving extended MRTD based on non-collocated mTRP deployment scenario.
· Option 5: Clarify the scope of this item and discuss whether existing spec can be modified for multi Rx chain UE or not under the clarified scope for receive timing difference between different directions. 



In R16 and Rel-17, RAN1 assume that Rx timing difference from two DL signals should be within CP for simultaneous reception. Therefore, we prefer option 2 to avoid possible performance degradation. When the timing offset is larger than CP, a clarification can be made that perform degradation is expected, just like CSI-RS L3 measurement.
Proposal 8: Rel-18 multi-panel WI, define requirement by assuming that the receive timing difference between different directions is within CP.
3 Conclusion
In this contribution, we provide our views regarding multi-panel simultaneous reception:
Proposal 1: Focus on the scenario that two AoA of downlink signals can be differentiable and UE will use two different panels to receive these signals.  
Observation 1: For intra-cell multi-TRP, UE can’t perform SSB based simultaneous multi-panel L1-RSRP measurement from different TRPs.
Observation 2: For intra-cell and inter-cell multi-TRP, UE may perform CSI-RS based simultaneous multi-panel L1-RSRP measurement. However, no CSI-RS based L1-RSRP measurement is defined in Rel-17 inter-cell BM.
Proposal 2: Suggest to first clarify the SSB and CSI-RS based simultaneous L1 measurement scenario before making conclusion.
Proposal 3: Don’t to handle FR2 SCell activation delay reduction by multi-Rx chain simultaneous reception in this WI.
Proposal 4: RRM requirement discussion shall be focused on the case with different QCL TypeD RSs on a single component carrier, by excluding downlink CA operation.
Proposal 5: In R18, the enhanced UE in FR2 is still not required to perform L3 measurements and L1 measurements simultaneously.
Proposal 6: Not to enhance L3 measurement requirement in R18 multi-panel WI.
Proposal 7: The new improved RRM requirements should aim to reduce the delays during measurements and procedures (e.g., RLM evaluation period, measurement delays, etc.) while maintaining the existing accuracy requirements.
Proposal 8: Rel-18 multi-panel WI, define requirement by assuming that the receive timing difference between different directions is within CP.
4 Reference 
[1] R4-2214344, WF on FR2 multi-Rx RRM, vivo
[2] R4-2215361, Discussion on RRM impacts for L1 measurement based on FR2 multi Rx chain, Intel

