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1. Introduction
In the last meeting, a way forward on RRM impact for inter-cell beam management in FeMIMO was approved in [1]: 
	Requirements for inter-cell L1-RSRP measurement
· For inter-cell L1-RSRP measurement performed outside SMTC for FR1 and FR2, the timing offset between a serving cell and a cell with different PCI is within one CP and take one FFT as the assumption 
· RAN4 will further study the measurement behaviour if timing offset is more than CP 
· For inter-cell L1-RSRP measurement performed inside SMTC
· In FR1, FFS for whether UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC
· Option 1: UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC assuming L1-RSRP is intermediate results of L3-RSRP measurement, i.e., without L3 filter, UE could obtain the L1 results
· Option 2: UE is NOT able to simultaneous measure L1 for serving cell and non-serving cell within SMTC considering side condition (SNR range) is different for L3 and L1 measurement which result in different UE complexity
· FFS: In FR2, requirements will be specified regardless the timing offset assumptions between serving cell and cell with different PCI.
· The same Rx beam assumption as serving cell measurement will be used for cell with different PCI, i.e., rough beam for L3 measurement and fine beam for L1 measurement for outside SMTC 
· RAN4 will further study whether using same RX beam assumption for L3 and L1 inside SMTC
· L1-RSRP measurement requirement for cell with different PCI will be specified for known condition and unknown condition 
· Known condition for cell with different PCI shall include at least 
· RAN1 agreements for non-serving cell, i.e., same center frequency, SCS, SFN offset 
· Cell detectable condition (FFS : existing intra-frequency measurement can be reused) 
· Timing alignment between serving cell and cell with different PCI are within CP 
· FFS other conditions 
· RAN4 will further study the flow for L1-RSRP measurement, (e.g., whether the L3 measurement will be configured before L1 measurement configuration.)  
· RAN4 will further study the measurement requirements for L1-RSRP measurement taking the existing R15/16 measurement requirements as starting point
· RAN4 will further study the sharing factor for the case that SSB for serving cell and cell with different PCI are fully overlapped
· For FR1 and FR2, the requirements for L1-RSRP measurement of cell with different PCI will be specified for measurement within STMC and outside SMTC



Based on the conclusion in 101bis e-meeting, for RRM impact for inter-cell beam management, some issues are still open, further discussion are needed. In this document, we give our analysis for the following issues.
· Requirements for L1-RSRP measurement for SC/NSC
· Known condition for non-serving cell configured for L1-RSRP measurements
· [bookmark: OLE_LINK1]SSB configuration for L1-RSRP measurement for NSC
· [bookmark: OLE_LINK2]Measurement requirements of L1-RSRP measurement for NSC
· L1-RSRP measurement behavior for NSC
· Whether allowing L1-RSRP measurement for SC and NSC simultaneous for inside SMTC case
· Rx beam assumption for SC/NSC/within SMTC
2. Discussion
2.1 Requirements for L1-RSRP measurement for SC/NSC
2.1.1 Known condition for non-serving cell configured for L1-RSRP measurements
For this issue, the following agreements were approved:
	· Known condition for cell with different PCI shall include at least 
· RAN1 agreements for non-serving cell, i.e., same center frequency, SCS, SFN offset 
· Cell detectable condition (FFS : existing intra-frequency measurement can be reused) 
· Timing alignment between serving cell and cell with different PCI are within CP 
· FFS other conditions 


The L1-RSRP measurement in legacy Rel-16 is only be performed for a serving cell, including PCell, PSCell, or SCell, on the resources configured for L1-RSRP measurements within the active BWP, so as to achieve beam management or CSI acquirement. Since only oriented toward serving cell, so not need to consider whether satisfy known condition.
However for L1-RSRP measurements in NSC, it is necessary to define known/unknown condition. The existing known/unknown cell conditions used in handover requirements can be as reference.
In the handover requirements, a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
Considering multi-TRP scenario only focus on intra-frequency case, i.e. multiple TRP operate in same BWP, frequency, and SCS, so only intra-frequency cell identification need to be considered. Two candidate options can be achieved.
Option 1: Re-using the known/unknown condition of intra-frequency Handover
Option 2: Reduce the known/unknown condition of intra-frequency Handover
	Cell identification requirements for intra-frequency handover：
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Tidentify_intra_with_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms


[bookmark: _GoBack]For Option 2, we believe the reduction can be considered from two aspects:
The first aspect is to simplify TPSS/SSS_sync_intra. In legacy RRM measurement, TPSS/SSS_sync_intra is used for PSS/SSS detection and cell rough time synchronization. In current inter-cell beam measurement, however, NSC PCI will be provided, therefore, we don’t need to acquire NSC PCI through the detecting PSS/SSS anymore, only need to perform cell rough time synchronization. So we believe the processing delay of T∆ can replace TPSS/SSS_sync_intra  since T∆ is the time for fine time tracking and acquiring full timing information of the target cell. It is absolutely enough to acquire rough time synchronization within T∆ for the UE.
The second aspect is that the side condition of cell detectable in L1 measurement can be used to replace the cell detectable side condition of RRM intra-f measurement. Which means the SSB Ês/Iot should be not smaller than -6dB, no longer -3dB. Since here we refer to L1 known, no longer L3 known.
Based on the analysis above, we believe some reduction on top of the known condition of intra-frequency Handover can be considered. More specifically, the reduction can be derived from the above two aspects.
Proposal 1: For the known condition of non-serving cell configured for L1-RSRP measurements, based on the known condition of intra-frequency handover, some reduction can be further considered. 
Proposal 2: The reduction can be derived from two aspects:
1) Simplify TPSS/SSS_sync_intra to T∆;
2) The side condition should be oriented to L1 measurement, no longer L3 measurement.

2.1.2 SSB configuration for L1-RSRP measurement for NSC
Actually two related issues should be discussed together:
· Whether configuration limitation about the SSB location for L1-RSRP, i.e. whether SSB is inside SMTC or not
· Whether configuration limitation about the SSB location for L1-RSRP, i.e. whether SSB is inside MG or not
Actually in legacy Rel 15/16, the L1 SSB used for BM and CSI acquirement of serving cell is configured completely independent with the SMTC configuration. Therefore, both the situations of L1 SSB within SMTC or outside SMTC may occur.
For L1 SSB used for L1 measurement of NSC, RAN1 has determined that its configuration is same as legacy L1 SSB based measurement of serving cell. Therefore, from the perspective of configuration flexibility, it is unnecessary to restrict it within SMTC, which will greatly limit the flexibility of period and offset configuration of L1 SSB for NSC. In addition, for FR2, the issue that UE would use different RX beam to receive L1 SSB and RRM SSB really exists. Later, we need to discuss how to deal with the problem for the overlapping case. If restricting the L1 SSB within SMTC for NSC, which will increase the possibility of overlapping and therefore deviate from our expectation.
We can sort out the collision handling between the legacy L1 SSB(for serving cell), MG and SMTC in legacy Rel-16.
	· For FR1, if collision happening between L1 SSB occasion and SMTC occasion
· UE can perform L1 measurement and RRM measurement without MG simultaneously
· UE can not perform L1 measurement and RRM measurement with MG simultaneously, so only perform RRM measurement with gap at the collision occasion, then the scaling factor P should be used to enlarge the measurement period so as to guarantee the measurement accuracy.
· For FR2, for the collision case between L1 SSB, MG and SMTC occasion, the overall principle is as follows: On SMTC occasion or gap, UE cannot perform L1-SSB measurement. Therefore, scaling factor P is used to enlarge the L1 measurement period. The specific value of P depends on the overlapping situations. 


Therefore, the configuration of SSB used for L1 measurement for NSC should not be limited by the configuration of SMTC and MG. Since the purpose of L1 SSB based measurement for NSC is to ensure the inter-cell BM as convenient as intra-cell BM, coherently the configuration flexibility of L1 SSB for NSC should be as similar as for serving cell, without additional limitation. 
Then, RAN4 only needs to discuss how to resolve the collision between L1 SSB for NSC and SMTC/MG. For the specific solution, we believe totally refer to the solution to the collision between the serving cell L1 SSB and the SMTC/MG in legacy Rel-16, that is, the solution summarized in the above box.
Proposal 3: In order to guarantee sufficient flexibility for L1 SSB configuration of NSC as similar as serving cell, which should not be limited by the configuration of SMTC and MG.
Proposal 4: Re-using the existing collision handling in legacy Rel-16 to resolve the possible collision between L1 SSB used for NSC measurement and SMTC/MG.

2.1.3 Measurement requirements of L1-RSRP measurement for NSC
It has been agreed that for FR1 and FR2, the requirements for L1-RSRP measurement of cell with different PCI will be specified for measurement within STMC and outside SMTC. From the perspective of us, the requirements within SMTC and outside SMTC should both be determined based on the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC. 
Therefore, for FR1, we should wait for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC. For FR2, Except for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC, the UE capability of IBM should further be considered. Since the UE should receive L1 SSB with fine beam both for SC and for NSC. If the UE is not capable of IBM, the UE can not simultaneously perform L1 measurement for SC and NSC absolutely. So an additional scaling factor referring to the overlapping between L1 SSB of SC and NCS should be considered. If the UE is capable of IBM, depend on the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC or not.
Proposal 5: For FR1, we should wait for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC to identify the measurement requirements of L1-RSRP measurement for NSC.
Proposal 6: For FR2, except for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC, whether UE is capable of IBM should further be considered. If the UE is not capable of IBM, the UE can not simultaneously perform L1 measurement for SC and NSC absolutely. So an additional scaling factor referring to the overlapping between L1 SSB of SC and NCS should be considered.
During 101bis meeting, some company suggested to limit the L1 measurement for NSC as single shot and do not consider timeRestrictionForChannelMeasurement. We do not agree that. Since such additional restriction is not reasonable, why need to force such restriction only to the L1 measurement for NSC? In fact for the L1 measurement for SC, whether one-shot or not, which is up to NW configuration through the signalling of timeRestrictionForChannelMeasurement. Similarly, for the L1 measurement for NSC, NW can determine whether one-shot or not through the configuration of timeRestrictionForChannelMeasurement for NSC, so force the L1 measurement for NSC as one-shot is not reasonable.
Proposal 7: Forcing the L1 measurement for NSC as one-shot is not reasonable.
2.2 L1-RSRP measurement behavior for NSC
2.2.1 Whether allowing L1-RSRP measurement for SC and NSC simultaneous
Until now, for the issue of where to perform inter-cell L1-RSRP measurement from NSC, we believe the two possibilities that within SMTC and outside SMTC are still existing, no one was precluded. No matter within SMTC or outside SMTC, the UE behavior that whether UE can perform L1-RSRP measurement from SC and NSC simultaneously is the core issue. 
If UE can perform L1-RSRP measurement from SC and NSC simultaneously, which means not need any additional measurement restriction and scaling factor due to the overlapping of L1 SSBs between SC and NSC.
If UE can not perform L1-RSRP measurement from SC and NSC simultaneously, then additional measurement restriction is needed, meanwhile, perhaps additional scaling factor is also expected to scale the measurement period since the L1-RSRP measurement from SC and NSC can only be performed in TDM manner.
During 101bis meeting, the possibilities of CAN and CAN NOT were explained as follows:
	· For inter-cell L1-RSRP measurement performed inside SMTC
· In FR1, FFS for whether UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC
· [bookmark: OLE_LINK41]Option 1: UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC assuming L1-RSRP is intermediate results of L3-RSRP measurement, i.e., without L3 filter, UE could obtain the L1 results
· Option 2: UE is NOT able to simultaneous measure L1 for serving cell and non-serving cell within SMTC considering side condition (SNR range) is different for L3 and L1 measurement which result in different UE complexity


We believe both of them are reasonable. However as long as Option 1 can be realized by UE vendor, we prefer Option 1, since Option 2 would lead to longer measurement period which is contradictory with the motivation of introduction of L1-RSRP measurement for NSC. If Option 1 can be allowed, a full set of requirements including RRM, RF and Demod are needed.
Proposal 8: As long as Option 1 can be realized by UE vendor, we prefer Option 1, since Option 2 would lead to longer measurement period which is contradictory with the motivation of introduction of L1-RSRP measurement for NSC.
2.2.2 Rx beam assumption for SC/NSC/within SMTC
It has been approved in 101bis meeting that the same Rx beam assumption as serving cell measurement will be used for cell with different PCI, i.e., rough beam for L3 measurement and fine beam for L1 measurement for outside SMTC. But it is still FFS that whether using same RX beam assumption for L3 and L1 inside SMTC. 
No matter within SMTC or outside SMTC, for FR2, for L1-SSBs from SC and NSC, since it is possible that different QCL-D sources are used by them, so we believe no matter for the case outside SMTC or the case within SMTC, the fine beam used to receive L1-SSBs from SC and NSC by UE are possible different. So If UE is capable of performing L1-RSRP measurement for SC and NSC simultaneously in FR2, the UE should be capable of IBM. 
Proposal 9: No matter for the case outside SMTC or the case within SMTC, the fine beam used to receive L1-SSBs from SC and NSC by UE are possible different.
3. Conclusion
In this contribution, we have the following proposals for inter-cell BM:
Proposal 1: For the known condition of non-serving cell configured for L1-RSRP measurements, based on the known condition of intra-frequency handover, some reduction can be further considered. 
Proposal 2: The reduction can be derived from two aspects:
1) Simplify TPSS/SSS_sync_intra to T∆;
2) The side condition should be oriented to L1 measurement, no longer L3 measurement.
Proposal 3: In order to guarantee sufficient flexibility for L1 SSB configuration of NSC as similar as serving cell, which should not be limited by the configuration of SMTC and MG.
Proposal 4: Re-using the existing collision handling in legacy Rel-16 to resolve the possible collision between L1 SSB used for NSC measurement and SMTC/MG.
Proposal 5: For FR1, we should wait for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC to identify the measurement requirements of L1-RSRP measurement for NSC.
Proposal 6: For FR2, except for the conclusion of whether UE can simultaneously perform L1 measurement for SC and NSC, whether UE is capable of IBM should further be considered. If the UE is not capable of IBM, the UE can not simultaneously perform L1 measurement for SC and NSC absolutely. So an additional scaling factor referring to the overlapping between L1 SSB of SC and NCS should be considered.
Proposal 7: Forcing the L1 measurement for NSC as one-shot is not reasonable.
Proposal 8: As long as Option 1 can be realized by UE vendor, we prefer Option 1, since Option 2 would lead to longer measurement period which is contradictory with the motivation of introduction of L1-RSRP measurement for NSC.
Proposal 9: No matter for the case outside SMTC or the case within SMTC, the fine beam used to receive L1-SSBs from SC and NSC by UE are possible different.
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