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Introduction
In the last RAN4 meeting 101-bis-e, an LS [1] is sent to RAN4 from RAN1 on discussing the UE behaviour when L1-RSRP measurement when SSBs associated with different PCIs overlapped. In the meeting, an LS reply [2] is prepared but finally failed to send because of many issues did not reach agreements. In the WF, RAN4 agree to further discuss the UE behaviour and assumptions when SSB overlapped.
In this contribution, we would like to discussion on the question proposed in the RAN1 LS, i.e. how UE perform L1-RSRP on a cell with PCI different from serving cell, especially when SSBs associated with different PCIs are overlapped.
Discussion
In Rel-17, in order to further mTRP scenario, TCI switching to cells with different cell ID from serving cell is introduced. To support TCI switching to cells with different cell ID, L1-RSRP on SSB associated with cell with different cell ID are also introduced. 
The concept of cells with different cell ID under Rel-17 inter-cell beam management are different from non-serving cell concept in Rel-15/16 RRM requirements. It is better to align the terminology. In summary, the non-serving cell for L1-RSRP in previous RAN4 agreements are referred to configured SSBs with PCI different from serving cell for inter-cell multi TRP operation. With such clarifications, it is better to replace the “non-serving cell (NSC)” with “cell(s) with PCI different from serving cell” in L1-RSRP discussions. But for convenience, we may simply refer it to NSC in our discussion.
L1-RSRP measurement behaviour when SSB overlapped
For inter-cell beam management, one of the most controversial issue in RAN1 design is that UE behaviour for L1-RSRP measurement when SSBs associated with different PCIs overlap. It has been discussed for several meetings but no conclusion is drawn in RAN1. Similarly, in RAN4 #101-bis-e, RAN4 also prepared a reply LS for specifying the UE behaviours, but no consensus achieved.
For the SSBs overlapped, the situation is little complicated. We have to discuss the situation case by case. Specifically, for the L1-RSRP measurement, we could discuss FR1 and FR2 separately; and for each frequency range, the behaviours for measurement inside and outside may be different.
Observation 1: UE behaviours for L1-RSRP measurement on NSC may be different for different cases of measurement on FR1/FR2 or inside/outside SMTC.
FR1 outside SMTC
In FR1 UE do not need high directional beam for receiving signals, including data and RS. Therefore, signals from serving cell and intra-frequency layer SSBs from NSC could be received at the same time provided the receiving time difference do not exceed one CP. Since the information related to “SSB time domain position” for SSB with PCI different from the serving cell consists of halfFrameIndex and ssb-PositionsInBurst, the UE could simultaneously receive SSBs from cells with different PCI. 
FR1 inside SMTC
The difference from outside SMTC case is that within SMTC UE may also configured L3 measurement in addition to L1-RSRP measurement on NSC. Considering in FR1 UE could simultaneously receive signals from different directions, no beam assumption issue exists in FR1. Therefore, it is no problem that UE measures L1 and L3 measurement by using the same SSB, as long as L3 measurement is configured for UE prior to the L1-RSRP measurement configured. Under this prerequisite, UE could have little impact on L3 measurement performance and perform L1 measurement meanwhile. 
Proposal 1: For FR1, L3 measurement should be configured for UE prior to inter cell L1-RSRP measurement configured.
In summary, for FR1, the only issue is receiving timing between cells with different PCIs.
Proposal 2: For FR1, RRM requirements are applicable for UE receiving SSBs from cells with different PCI provided receiving timing difference among serving cell and cells with different PCIs is less than CP.
FR2 outside SMTC
For FR2 the case become more complicated. The cells with different PCI are high probably non-collocated, so the directions of signal arrival could be different. In the context of intra-frequency measurement, it is assumed that UE could support only 1 panel, i.e. 1 receiving Rx beam at one time, for detect SSBs. 
Observation 2: For FR2, UE cannot receive SSBs from cells with different PCI simultaneously.
Here, considering the relationship between SSBs for NSC measured and serving cell, there are 3 cases:
· NSC SSBs are non-overlapped with SC: In this case, scheduling availability and measurement restriction may be introduced in the RRM requirement when L1-RSRP measurement on NSC conflict with serving cell transmission.
· NSC SSBs are fully-overlapped with SC: In this case, sharing factor between serving cell and NSC could be introduced between, e.g., L1 measurement for SC and NSC, similar as the mechanism for measurement gap sharing.
· NSC SSBs are partially-overlapped with SC: In this case, in order to guarantee the performance of measurement on SC, it is proposed that only those not overlapped SSBs from NSC can be used for NSC L1-RSRP measurement.
Proposal 3: For FR2 outside SMTC case, if NSC SSBs are fully-overlapped with SC, sharing factor can be introduced between measurements for SC and NSC; if NSC SSBs are partially-overlapped with SC, only those not overlapped SSBs from NSC can be used for NSC L1-RSRP measurement.
FR2 inside SMTC
For the measurement inside SMTC, the same as outside SMTC case, UE cannot simultaneously receive SC and NSC so that a scaling factor is needed for the RRM requirement of L1-RSRP measurement on NSC. On the other hand, unlike FR1 case, even if L3 measurement on the same NSC is configured prior to L1-RSRP measurement, the L1 and L3 measurement cannot perform at the same time because of different beam assumption. In that case, L1 measurement and L3 measurement also need an extra scaling factor for RRM requirement.
Proposal 4: For FR2 inside SMTC case, UE perform L1-RSRP measurement and L3 measurement separately by using different Rx beams; introduce scaling factor for RRM requirement of L1-RSRP measurement on NSC.

Conclusion 
In this contributions, we designed a mechanism with minimal impact on existing measurements for how UE perform the SSB-based L1 measurement on NSC and the following proposals have been provided 
Observation 1: UE behaviours for L1-RSRP measurement on NSC may be different for different cases of measurement on FR1/FR2 or inside/outside SMTC.
Proposal 1: For FR1, L3 measurement should be configured for UE prior to inter cell L1-RSRP measurement configured.
Proposal 2: For FR1, RRM requirements are applicable for UE receiving SSBs from cells with different PCI provided receiving timing difference among serving cell and cells with different PCIs is less than CP.
[bookmark: _GoBack]Observation 2: For FR2, UE cannot receive SSBs from cells with different PCI simultaneously.
Proposal 3: For FR2 outside SMTC case, if NSC SSBs are fully-overlapped with SC, sharing factor can be introduced between measurements for SC and NSC; if NSC SSBs are partially-overlapped with SC, only those not overlapped SSBs from NSC can be used for NSC L1-RSRP measurement.
Proposal 4: For FR2 inside SMTC case, UE perform L1-RSRP measurement and L3 measurement separately by using different Rx beams; introduce scaling factor for RRM requirement of L1-RSRP measurement on NSC.
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