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Introduction
In RAN4 100e and 101e, WF R4-2115355 [1] and WF R4-2120321 [2] are agreed. For inter-cell beam management, the following agreements are achieved.
· RAN4 needs to specify the intra-frequency L1-RSRP measurement requirements for non-serving cells 
· RAN4 needs to specify the intra-frequency L1-RSRP measurement accuracy requirements for non-serving cells 
· For non-serving L1-RSRP measurement of single panel FR2 UE, requirements will be applied if UE only measure L1-RSRP from one single cell at a time. 
· To guarantee UE’s mobility performance, RAN4 shall agree that PCell/PSCell’s L3-RSRP measurement delay shall not be impacted by NSC measurements. FFS UE measurement behaviour for L1-RSRP.
· RAN4 will further study if UE only performs L1-RSRP measurements on the identified non-serving cell(s) 
· Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements
· Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell for inter-cell beam management 
· The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other Nmax value taking RAN1 decision into account 
· RAN4 will further study timing offset assumptions between non-serving cell and serving cell for L1-RSRP measurement in future RAN4 meetings 
· Where non-serving cell refers to all the TRPs configured by gNB for inter-cell BM and serving cell(s) is the cell(s)/TRP(s) from which UE receive PDCCH/PDSCH.
· RAN4 will further study the FFT implementation assumption for L1-RSRP measurement
· RAN4 will further study the Rx beam assumption for L1 RSRP measurement
· RAN4 will further study the measurement behaviour for L1-RSRP measurement for non-serving cell whether to perform the non-serving cell L1-RSRP measurement outside SMTC or within SMTC
Moreover, in 99e meeting, an LS from RAN1 [3] was discussed and some remaining issues are captured in [4]. In last RAN1 meeting another LS is sent to RAN4 [5].
Additionally, based on recent progress in RAN1 on this issue, especially the LS to RAN2 cc RAN4[6], our view on the inter-cell BM is provided.
Discussion on L1-RSRP measurements for inter-cell beam management
General discussion 
This issue has been extensively discussed across WGs and in RAN #92. Based on agreements in RAN #92, the scope is reduced to inter-cell beam management (without ‘mobility’), and only intra-DU and intra-frequency cases are considered. However, in RAN #93, FeMob WID for R18 has been approved [7]. In the WID, further enhancement from R17 inter-cell beam management to R18 L1/L2-centric mobility has been included in the scope, and the use cases also include intra-CU inter-DU and inter-frequency. Therefore, in our understanding, keeping R17 RAN4 RRM requirements for inter-cell BM forward compatible to R18 L1/L2-centric mobility would be beneficial.
Proposal 1  R17 RAN4 RRM requirements for inter-cell BM should be forward compatible to R18 L1/L2-centric mobility.
Firstly, a general assumption would be, whether UE assumes the timing difference between the serving cell and a cell with different PCI is less than CP. The following are related to this issue.
· Perhaps from network perspective it is difficult to ensure cell phase synchronization within one CP for both FR1 and FR2. From MRTD requirements perspective, 3us is to be assumed even for the intra-band co-located scenario, which is already beyond the CP duration for SCS=30kHz. With this background information in mind, it is more appropriate not to preclude the case ‘timing difference between serving cell and a cell with different PCI is larger than CP’. Otherwise, it will be difficult to introduce such feature to actual deployments. 
· Moreover, for inter-cell BM, RAN1 has only agreed to use SSB for L1-RSRP measurement in a cell with different PCI. If SSBs for inter-cell BM are only within SMTC, then UE would be quite capable to deal with the case ‘timing difference between the serving cell and a cell with different PCI is larger than CP’. 
· At last, with proposal 1 in mind, if forward compatibility need to be considered, for inter-frequency case and inter-DU case, it would be more difficult to restrict such timing difference assumption. If too restrictive condition is set for specifying R17 requirements, in R18 probably everything will be revisited, which is time consuming.
Proposal 2  Based on recent progress, it is suggested not to restrict the assumption of timing difference between the serving cell and a cell with different PCI to be less than CP.
Another issue is the general procedure to be assumed for inter-cell BM. In figure 2.1-1, an example has been provided.
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Figure 2.1-1  An example of signaling procedure for the inter-cell BM
In last meeting, it was agreed to specify known/unknown condition for the cell with different PCI, on which L1-RSRP measurements is to be performed. In our companion paper [8], some analysis on this procedure has been provided from the TCI state switching perspective. Before the MAC CE indicating the TCI state update for the cell with different PCI is decoded by UE, UE need not to start to prepare for any connection setup with the cell with different PCI, even though measurements can be performed on that cell. This procedure is quite similar to the SCell activation. In our understanding, as shown in Figure 2.1-1, the L1 measurement and reporting can be performed before the UE actually checking the known/unknown conditions for the cell with different PCI. The L1-RSRP results are reported to the original serving cell, and network can use them in making decisions whether to activate such cell with different PCI by activating the associated TCI. Therefore, similar to the case of L3 measurements, it is not necessary to ensure the cell on which inter-cell L1-RSRP measurement is performed, is known while UE is performing L1-RSRP measurement.
Proposal 3  Inter-cell L1-RSRP measurements can be used by network in making decisions on whether to activate the TCI associated to the cell with different PCI, and therefore it is not necessary to restrict assumptions that UE only perform L1 measurements on the known cells.
In previous meeting, the discussion on UE behaviour assumptions for inter-cell measurements were generally differentiated between FR1 and FR2. In [9], the following reply was agreed in RAN4.
· If measurement for L1-RSRP is limited within SMTC 
· In FR1, no impact on limiting L1-RSRP measurement within SMTC window. In FR2, resource sharing factor (e.g. Psharing factor=3 as defined for the L1-RSRP measurements of serving cell in section 9.5.4 in TS38.133) shall be considered
· An SMTC periodicity larger than SSB periodicity would lead to longer L1-RSRP measurement period. 
· If the non-serving cell resources would require a measurement gap to be measured, the measured resources would need to be confined within the measurement gap.
· If measurement for L1-RSRP is not limited within SMTC 
· Impact on UE measurement burden is expected. For FR2, scheduling restriction may be expected due to non-collocation cell measurement.
· Network may have full flexibility in configuration of the RS periodicity and offset
· In FR1 TDD and FR2 the intra-frequency neighbor cell is assumed to be synchronous and the timing difference between serving cell and neighbor cell can be limited within a certain value which depends on cell phase synchronization error and propagation delay difference. For FR1 FDD the intra-frequency cell could be asynchronous and have different receive timing compared to serving cell.
· For the case when the measurement RS from the non-serving cell is within SMTC in FR1, legacy measurement behavior based on L3 measurement may be reused from RAN4 perspective. RAN4 needs more time to conclude whether there are performance and complexity impacts due to the longer evaluation period.
· For the other cases, performance degradation or increased UE complexity can be expected if timing difference exceeds the minimum requirements of UE (e.g., 1 CP) 
· Note: Based on Question 1 response, RAN4 does not have conclusion on whether to limit L1-RSRP measurement within SMTC or not

The highlighted part above obviously shows the differences between FR1 and FR2. Therefore, it is recommended to further discuss the RRM requirements and the UE behaviour assumptions separately for FR1 and FR2.
Proposal 4  For inter-cell L1-RSRP measurement requirements, including measurement restrictions and scheduling restrictions, FR1 and FR2 are discussed separately assuming different UE behaviour, similar to the case of R15/16 intra-cell L1-RSRP measurements.
Moreover, as discussed in previous meeting, except cell identification and measurements performed in SMTC, single FFT assumption should be the baseline UE behaviour assumption at least for FR1. This should be applied to both UL/DL data and measurements, including L1-RSRP measurements. This kind of UE implementation should be allowed so that the UE complexity, power consumption and cost can be reduced.
Proposal 5  Except cell identification and measurements performed in SMTC, single FFT assumption should be the baseline UE behaviour assumption in specifying R17 inter-cell L1-RSRP measurement requirements.
At last, so far RAN1 has only agreed to use SSB for inter-cell L1-RSRP measurements. Therefore, RAN4 may only start work for SSB-based L1-RSRP measurement requirements. CSI-RS based inter-cell L1-RSRP measurement requirements can be considered in further release.
Proposal 6  RAN4 only works for SSB-based inter-cell L1-RSRP measurement requirements in R17.

Discussion on inter-cell L1-RSRP measurement requirements for FR1
For FR1, as discussed in proposal 3, before the TCI state associated to the cell with different PCI is activated, UE needs not to actually activate the connection to the cell with different PCI, while L1-RSRP may still need to be performed. For this case, according to previously agreed replyLS [9], UE behaviour assumption considered for L3 measurement within SMTC can be re-used. Then UE is still able to provide original serving cell with L1-RSRP reports based on the intermediate products from L3 measurements. Such measurement is preferred to be performed only within SMTC, due to the assumption that timing difference between the serving cell and the cell with a different PCI can be larger than CP. Note that since there is no actual connection, it is reasonable to consider larger timing difference for this case.
Proposal 7  For FR1, before a TCI state associated to the cell with different PCI is activated, for single-FFT UE, UE is only required to perform inter-cell L1-RSRP measurements within SMTC.
After the TCI state associated to the cell with different PCI is activated, UE need to perform time-frequency tracking for the cell with different PCI. In R15/R16 intra-cell BM, the timing difference between tracked TCIs is assumed to be less than CP. Moreover, in R17, according to our proposal 2, whether to only define requirements for the case timing difference is larger than CP can be discussed. Based on proposal 5, for single FFT capable UE, it is not able to simultaneously process two signals/channels outside SMTCs with timing difference larger than CP. Additionally for R17 unified TCI based inter-cell BM, there is no simultaneous Rx from different TRPs according to [6]. Therefore, for UE already capable of 2 or more active TCIs, it is worth to further discuss whether to have a general assumption that UE is able to track 2 different TCIs with timing difference larger than CP, and if not whether to specify UE capability on this.
Observation 1  In R15/16, for UEs capable of tracking more than 1 TCIs, the timing difference between tracked TCIs is assumed to be less than CP.
Proposal 8  After a TCI state associated to the cell with different PCI is activated, for UEs capable of tracking more than 1 TCIs, a baseline UE is only able to track TCIs with timing difference less than CP, and RAN4 can further discuss whether to specify UE capability for those who are able to track TCIs with timing difference larger than CP.
If UE is only able to track TCIs with timing difference less than CP, after the TCI state for a cell with different PCI is activated, L1-RSRP measurement accuracy cannot be ensured if the actual timing difference is larger than CP, if the L1-RSRP measurement is performed outside SMTCs. Actually, other performance such as PDCCH decoding performance, RLM/BFD triggering accuracy, etc., may also be degraded. In our view, in connected mode network would be able to obtain accuracy estimation of timing difference from different cells for a specific UE, e.g. based on uplink, especially for the intra-DU case. Therefore, it is up to the network how to ensure limited timing difference between different cells for a specific UE.
Observation 2  If a UE is only able to track TCIs with timing difference less than CP, but the actual timing difference between active TCIs from different cells is larger than CP, UE performance degradation can be expected, except the L3/L1 RSRP measurement performance within SMTCs.
Based on above discussion, the UE measurement behaviour can be different before or after a TCI associated to the cell with different PCI is actually activated. It is strongly recommended that RAN4 separate discussion on the L1-RSRP measurement performance for the cell with a different PCI to the above 2 cases.
Proposal 9  RAN4 separates the discussion on inter-cell L1-RSRP measurement requirements into 2 cases, 
· Case I: the L1-RSRP measurements performed before a TCI associated to the cell with different PCI is activated
· Case II: the L1-RSRP measurements performed after a TCI associated to the cell with different PCI is activated
For Case I, we see single-FFT UE is only required to perform L1-RSRP measurement for a cell with different PCI within SMTC. For case II, we see the performance of L1-RSRP measurement can be more robust to different assumptions if it is performed within SMTCs. Therefore, we think the first priority for R17 feMIMO is to specify L1-RSRP measurement requirements for the UE performing such measurement only within SMTCs. In this case, as agreed in previous reply LS[9], the legacy UE behaviour based on L3 measurement can be re-used. In R15/16, the scheduling restriction and measurement restriction for L1-RSRP measurements are only specified for the case serving cell SSB has different SCS than PDSCH/PDCCH/CSI-RS, and UE does not support ‘simultaneousRxDataSSB-DiffNumerology’. The same scheduling restriction has been defined for L3 measurements. Therefore, there is no need to further define any scheduling/measurement restrictions for such L1 measurements performed in SMTC, since the ones defined for layer 3 measurements can be re-used. Moreover, since SSB based L3 measurement is prioritized over L1 measurements and flexible TDD slots, there is also no need to drop SSB based L1-RSRP measurements for this case.
Observation 3  For FR1, if SSB-based inter-cell L1 measurements are performed within SMTC, scheduling restrictions defined for L3 measurements can be re-used, and no need to define measurement restrictions for such L1 measurements.
Proposal 10  For FR1, the inter-cell L1-RSRP measurement requirements assuming UE only performs L1 measurements within SMTCs are at least specified in R17 feMIMO WI, i.e. L1 measurements within SMTCs are 1st priority over other cases of UE measurement behaviour assumption.
For case II, if network is able to ensure limited timing difference from different cells, it is also feasible for UE performing L1-RSRP measurements outside SMTCs subject to its capability. However, RAN4 still can further discuss whether to specify scheduling restrictions and measurement restrictions for the L1-RSRP measurement requirements for the case it is done outside SMTCs. If network can ensure limited timing difference from different cells, scheduling restrictions and measurement restrictions specified for legacy L1-RSRP measurement can be re-used. Otherwise, more scheduling restrictions can be expected outside SMTCs if UE does not support ‘simultaneousRxDataSSB-DiffNumerology’. Note that for the case UE perform SSB measurement and detection within SMTC, and ‘deriveSSB-IndexFromCell’ is not enabled, the whole SMTC window is considered for scheduling restriction.
Observation 4  For FR1, if SSB-based inter-cell L1 measurements are performed outside SMTCs, more scheduling restrictions and measurement restrictions outside SMTCs can be expected, if 
· network cannot ensure that timing difference from different cells is less than CP, and
· [bookmark: _Hlk92052746]SSB has a different subcarrier spacing than PDSCH/PDCCH/CSI-RS, and
· UE does not support ‘simultaneousRxDataSSB-DiffNumerology’.
Here we have 3 types of UE capabilities:
· Capability to track TCIs with timing difference larger than CP
· Capability to use multiple FFT windows
· simultaneousRxDataSSB-DiffNumerology


Figure 2.2-1  Illustration of 3 UE capability types
Our understanding to the capability level is provided in Figure 2.2-1. As discussed in observation 2, if UE is not capable of tracking TCIs with timing difference larger than CP, but the actual timing difference between active TCIs from different cells is larger than CP, there is performance degradation. However, if L1-RSRP measurement performance from the cell with different PCI need to be ensured, then UE may not be able to receive either serving cell SSB or serving data at the same time with ensured performance. It is better to specify scheduling restriction and measurement restriction for this case.
Observation 5  For FR1, if SSB-based L1 measurements are performed outside SMTCs, RAN4 may need to further specify applicability of core/performance requirements, or scheduling/measurement restrictions, if
· network cannot ensure that timing difference from different cells is less than CP, and
· one of the following conditions are met
· Condition 1: 
· SSB has a different subcarrier spacing than PDSCH/PDCCH/CSI-RS, and
· UE does not support ‘simultaneousRxDataSSB-DiffNumerology’.
· Condition 2:
· SSB has the same subcarrier spacing as PDSCH/PDCCH/CSI-RS, and
· UE is only capable of Single-FFT 
Note that for condition 2, the serving cell SSB-based L1-RSRP measurements may also be impacted if it is overlapped with the cell with different PCI.

Discussion on inter-cell L1-RSRP measurement requirements for FR2
For FR2 serving cell measurements, sharing factors between L1 measurement and L3 measurement was defined in R15. This is because different Rx beam is assumed. For L1 measurement for different cells, the Rx beam used to measure serving cell L1-RSRP is mostly different from the Rx beam used for L1-RSRP measurement on a cell with different PCI. However, based on [6], RRM measurements on serving cell and neighbour cells are not impacted by L1-RSRP measurements on RSs with a PCI different from serving cell.
Observation 6  According to RAN1 LS, RRM measurement requirements are not impacted by L1-RSRP measurements on RSs with a PCI different from serving cell.
Therefore, in FR2, besides timing difference between serving cell and neighbour cells, the RX beam assumption may also need to be considered. Firstly, we see the proposal 9 can be a general proposal for both FR1 and FR2. In FR2, it is also beneficial if UE only performs measurements to the cell with different PCI before the TCI of this cell is actually activated. Therefore, it would be also good if UE only needs to perform inter-cell L1 measurements within SMTC. Although the Rx beam assumed for L1 measurements is generally different from L3 measurements in R15, such Rx beam assumption is mainly for the ‘already activated’ cells. For the cell not even activated yet, it would be better to re-use the Rx ‘rough beams’ for L3 measurements so as to save UE processing effort and ensure performance for both L3 and L1 measurements. However, Rx beam for L3 measurements may have limited beamforming gain. Therefore, more measurement samples can be considered for L1-RSRP measurements. A simplest solution is to specify requirements and test cases for this case only considering ‘timeRestrictionForChannelMeasurement’ is not configured.
Proposal 12  For FR2, before a TCI state associated to the cell with different PCI is activated, UE is only required to perform inter-cell L1-RSRP measurements within SMTC assuming the same set of Rx beams for L3 measurements is re-used, and requirements are only applicable if ‘timeRestrictionForChannelMeasurement’ is not configured.
On the other hand, after the TCI state of the cell with different PCI is activated, similar timing issue as FR1 can be found, and it is also necessary to clarify whether network may ensure the timing difference of the cells, of whom the TCIs are activated, are less than CP. Hence, proposal 8 can also be applicable to FR2. If the timing difference can be less than CP, then UE may be able to use finer beam for L1-RSRP measurements similarly as the original serving cell. However, even for this case, since different TCI states can comprise different QCL-D in FR2, different sets of Rx ‘finer beams’ can be assumed for the L1 measurements. In R15 SSB-based L1-RSRP measurement requirements, beam sweeping factor 8 is considered. In R17, RAN4 may further discuss whether to allow larger beam sweeping factor for the case serving cell SSB and the SSB for the cell with different PCIs are fully overlapped in time domain.
If the SSB for the cell with different PCIs are not fully overlapped with SMTC, but serving cell SSBs and the SSBs for the cell with different PCIs are partially overlapped in time domain, then it would be difficult to consider different scaling factor for different measurement occasions. In this case, UE is only required to prioritize one of the cells for L1-RSRP measurements. In our view it would be better to prioritize the original serving cell so as to keep backward compatibility.
If SSBs for the cell with different PCI are fully overlapped with SMTC, based on observation 6, it would be quite difficult to share measurement occasions with L3 measurements, otherwise the L3 measurement requirements would be relaxed. In this case, the same principle as proposal 12 can be followed.
Proposal 13  For FR2, after a TCI state associated to the cell with different PCI is activated, 
· if the SSB for the cell with different PCIs are not fully overlapped with SMTC, the SSB-based inter-cell measurement share the same requirements as the legacy L1-RSRP measurement for one serving cell.
· RAN4 can further discuss whether to allow larger beam sweeping factor if serving cell SSB and the SSB for the cell with different PCIs are fully overlapped in time domain.
· [bookmark: _Hlk92068745]If larger beam sweeping factor is allowed for the case when serving cell SSB and the SSB for the cell with different PCIs are fully overlapped in time domain, then UE is required to prioritize L1-RSRP measurements to the original serving cell for the case when serving cell SSBs and the SSBs for the cell with different PCIs are partially overlapped in time domain
· if the SSB for the cell with different PCIs are fully overlapped with SMTC, inter-cell L1-RSRP measurements requirements are specified assuming the same set of Rx beams for L3 measurements is re-used, and requirements are only applicable if ‘timeRestrictionForChannelMeasurement’ is not configured.
Also note that in TS 38.214, the following have been captured.
TS38.214 clause 5.2.1.4.3
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "notConfigured", the UE shall derive the channel measurements for computing L1-RSRP value reported in uplink slot n based on only the SS/PBCH or NZP CSI-RS, no later than the CSI reference resource, (defined in TS 38.211[4]) associated with the CSI resource setting. 
If the higher layer parameter timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured", the UE shall derive the channel measurements for computing L1-RSRP reported in uplink slot n based on only the most recent, no later than the CSI reference resource, occasion of SS/PBCH or NZP CSI-RS (defined in [4, TS 38.211]) associated with the CSI resource setting.

According to the highlighted part, UE is required to derive L1-RSRP based on the most recent occasion of the measurement RS, if timeRestrictionForChannelMeasurements in CSI-ReportConfig is set to "Configured". However, in TS 38.133, bean sweeping factor N=8 is considered for the SSB based L1-RSRP measurements. From RAN1 perspective, it is probably difficult to understand why beam sweeping factor is needed for the case L1-RSRP measurements are performed for serving cell, or perform for cell with different PCI outside SMTCs. In our understanding, UE behaviour should follow RAN1 specs when reporting the L1-RSRP. However, the measurement accuracy of such L1-RSRP measurements are not ensured until 8 samples later. In these 8 samples, UE may perform Rx beam sweeping so as to find the best finer beam. In case there is any Rx beam change due to UE movements, UE is required to meet the reporting accuracy requirements after N samples. Note that in TS 38.214, UE is required to derive channel measurement ‘based on’ but not ‘using’ the most recent measurement RS.
Proposal  14  Clarify the understanding of beam sweep factor N from RAN4 perspective, for SSB-based L1-RSRP measurements, as following in the reply LS,
‘UE is only required to meet the L1-RSRP measurement accuracy requirement after N samples.’  
Based on all above discussion, we have provided one draft reply LS in the annex.
Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  R17 RAN4 RRM requirements for inter-cell BM should be forward compatible to R18 L1/L2-centric mobility.
Proposal 2  Based on recent progress, it is suggested not to restrict the assumption of timing difference between the serving cell and a cell with different PCI to be less than CP.
Proposal 3  Inter-cell L1-RSRP measurements can be used by network in making decisions on whether to activate the TCI associated to the cell with different PCI, and therefore it is not necessary to restrict assumptions that UE only perform L1 measurements on the known cells.
Proposal 4  For inter-cell L1-RSRP measurement requirements, including measurement restrictions and scheduling restrictions, FR1 and FR2 are discussed separately assuming different UE behaviour, similar to the case of R15/16 intra-cell L1-RSRP measurements.
Proposal 5  Except cell identification and measurements performed in SMTC, single FFT assumption should be the baseline UE behaviour assumption in specifying R17 inter-cell L1-RSRP measurement requirements.
Proposal 6  RAN4 only works for SSB-based inter-cell L1-RSRP measurement requirements in R17.
Proposal 7  For FR1, before a TCI state associated to the cell with different PCI is activated, for single-FFT UE, UE is only required to perform inter-cell L1-RSRP measurements within SMTC.
Observation 1  In R15/16, for UEs capable of tracking more than 1 TCIs, the timing difference between tracked TCIs is assumed to be less than CP.
Proposal 8  After a TCI state associated to the cell with different PCI is activated, for UEs capable of tracking more than 1 TCIs, a baseline UE is only able to track TCIs with timing difference less than CP, and RAN4 can further discuss whether to specify UE capability for those who are able to track TCIs with timing difference larger than CP.
Observation 2  If a UE is only able to track TCIs with timing difference less than CP, but the actual timing difference between active TCIs from different cells is larger than CP, UE performance degradation can be expected, except the L3/L1 RSRP measurement performance within SMTCs.
Proposal 9  RAN4 separates the discussion on inter-cell L1-RSRP measurement requirements into 2 cases, 
· Case I: the L1-RSRP measurements performed before a TCI associated to the cell with different PCI is activated
· Case II: the L1-RSRP measurements performed after a TCI associated to the cell with different PCI is activated
Observation 3  For FR1, if SSB-based inter-cell L1 measurements are performed within SMTC, scheduling restrictions defined for L3 measurements can be re-used, and no need to define measurement restrictions for such L1 measurements.
Proposal 10  For FR1, the inter-cell L1-RSRP measurement requirements assuming UE only performs L1 measurements within SMTCs are at least specified in R17 feMIMO WI, i.e. L1 measurements within SMTCs are 1st priority over other cases of UE measurement behaviour assumption.
Observation 4  For FR1, if SSB-based inter-cell L1 measurements are performed outside SMTCs, more scheduling restrictions and measurement restrictions outside SMTCs can be expected, if 
· network cannot ensure that timing difference from different cells is less than CP, and
· SSB has a different subcarrier spacing than PDSCH/PDCCH/CSI-RS, and
· UE does not support ‘simultaneousRxDataSSB-DiffNumerology’.
Observation 5  For FR1, if SSB-based L1 measurements are performed outside SMTCs, RAN4 may need to further specify applicability of core/performance requirements, or scheduling/measurement restrictions, if
· network cannot ensure that timing difference from different cells is less than CP, and
· one of the following conditions are met
· Condition 1: 
· SSB has a different subcarrier spacing than PDSCH/PDCCH/CSI-RS, and
· UE does not support ‘simultaneousRxDataSSB-DiffNumerology’.
· Condition 2:
· SSB has the same subcarrier spacing as PDSCH/PDCCH/CSI-RS, and
· UE is only capable of Single-FFT 
Observation 6  According to RAN1 LS, RRM measurement requirements are not impacted by L1-RSRP measurements on RSs with a PCI different from serving cell.
Proposal 12  For FR2, before a TCI state associated to the cell with different PCI is activated, UE is only required to perform inter-cell L1-RSRP measurements within SMTC assuming the same set of Rx beams for L3 measurements is re-used, and requirements are only applicable if ‘timeRestrictionForChannelMeasurement’ is not configured.
Proposal 13  For FR2, after a TCI state associated to the cell with different PCI is activated, 
· if the SSB for the cell with different PCIs are not fully overlapped with SMTC, the SSB-based inter-cell measurement share the same requirements as the legacy L1-RSRP measurement for one serving cell.
· RAN4 can further discuss whether to allow larger beam sweeping factor if serving cell SSB and the SSB for the cell with different PCIs are fully overlapped in time domain.
· If larger beam sweeping factor is allowed for the case when serving cell SSB and the SSB for the cell with different PCIs are fully overlapped in time domain, then UE is required to prioritize L1-RSRP measurements to the original serving cell for the case when serving cell SSBs and the SSBs for the cell with different PCIs are partially overlapped in time domain
· if the SSB for the cell with different PCIs are fully overlapped with SMTC, inter-cell L1-RSRP measurements requirements are specified assuming the same set of Rx beams for L3 measurements is re-used, and requirements are only applicable if ‘timeRestrictionForChannelMeasurement’ is not configured.
Proposal  14  Clarify the understanding of beam sweep factor N from RAN4 perspective, for SSB-based L1-RSRP measurements, as following in the reply LS,
[bookmark: _GoBack]‘UE is only required to meet the L1-RSRP measurement accuracy requirements after N samples.’  
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1. Overall Description:
In RAN4 #101-bis-e meetings, RAN4 have discussed RAN1 LS R1-2112762 on L1-RSRP measurement behaviour when SSBs associated with different PCIs overlap. Based on discussion RAN4 would like to provide the following feedback.
UE measurement behavior for L1-RSRP when SSBs associated with different PCIs overlap: 
· If all SSBs on which UE is required to perform L1-RSRP measurement (i.e. either for the serving cell or cells with different PCIs) are fully overlapped with SMTC,
· For FR1, legacy UE measurement behavior for L3 measurements can be re-used for SSB measurement in both serving cell and cells with different PCIs.
· For FR2, 
· L1-RSRP measurement for the serving cell and the L3 measurements are performed assuming the different sets of Rx beams, and the sharing factor for L1-RSRP is specified in section 9.5.4 in TS38.133.
· L1-RSRP measurement for the cells with different PCIs is performed assuming the same set of Rx beams for L3 measurements is re-used, and requirements are only applicable if ‘timeRestrictionForChannelMeasurement’ is not configured.
· If all SSBs on which UE is required to perform L1-RSRP measurement are not fully overlapped with SMTC, (i.e. either partially overlapped or fully non-overlapped)
· For both FR1 and FR2, UE assumes timing difference between cells with different PCIs is less than CP, if L1-RSRP measurement is performed outside SMTCs.
· In case the actual timing difference is larger than CP, no requirements will be specified if SSBs associated with different PCIs overlap.
· For FR2,
· if serving cell SSBs and the SSBs for the cell with different PCIs are fully overlapped in time domain, compared to the legacy beam sweeping factor for L1-RSRP measurement within one serving cell (N=8), a larger N is allowed.
· UE is only required to meet the L1-RSRP measurement accuracy requirements after N samples.
· if serving cell SSBs and the SSBs for the cell with different PCIs are partially overlapped in time domain, UE is required to prioritize L1-RSRP measurements to the serving cell over that to the cells with different PCIs.


2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully asks RAN1 to take RAN4 conclusions in consideration.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #102e	Feb. 21 - Mar. 03	Online
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UE capable of tracking TCIs with timing difference larger than CP
UE capable of multiple FFT windows outside SMTC
UE supports ‘simultaneousRxDataSSB-DiffNumerology’
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