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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]: 
	Issue 2-1-1: Whether to consider additional known cell condition
· Agreements:
· Don’t need additional known cell condition, if benefit is not identified.
· FFS:
· Add an additional known cell condition with L1 measurement only. It is network scheduling choice whether to schedule both or either L1 measurement and/or L3 measurements in inter-cell.
Issue 2-3-3 Number of SSB resources UE need to measure
· Agreements:
· The total number of SSB (including both with serving PCI and with different PCI) and CSI-RS configured for L1-RSRP measurements is no more than beamManagementSSB-CSI-RS.
Issue 2-4-1 Scheduling restriction for serving cell
· FFS:
· Whether to introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
Issue 2-4-2 Applicability of simultaneousRxDataSSB-DiffNumerology for serving cell
· Agreements
· The IE simultaneousRxDataSSB-DiffNumerology can be reused for L1-RSRP measurements based on SSB with different PCI.
Issue 2-4-3 Whether to define scheduling restriction for non-serving cell
· Agreements:
· The current scheduling restriction requirements are also applied to the data from a TRP with different PCI.
· Further discuss whether any needs on the update of the existing capability signalling.
Issue 2-4-4: The joint requirement of IBM and inter-cell BM
· Agreements:
· To consider the inter-band CA case and UE should be able to perform the SSB based measurements on non-serving cell in one band without any measurement and scheduling restrictions in the other band.
Issue 2-4-5: Measurement restriction
· Agreements
· In FR2, there is no need to define measurement restrictions between serving cell SSB configured for L1-RSRP measurements and SSB with different PCI configured for L1-RSRP measurements since sharing factor PCDP is applied for L1-RSRP measurements.
Issue 2-5-1: MRTD requirement
· Agreements:
· There is no impacts on existing MRTD requirements due to inter-cell BM.
Issue 2-6-1: Applicability of ICBM
· Agreements:
· The ICBM feature shall be applicable to PCell and PSCell
· FFS:
· The ICBM feature can be applicable to SCell
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17.
· For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.


Based on the conclusion achieved in 103 e-meeting, about RRM impact for inter-cell beam management, some issues are still open, further discussion are needed. In this document, we give our analysis on the following issues.
· Requirements Applicability
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Whether to consider additional known cell condition
· Whether Inter-cell L1-RSRP requirements are applicable for inter cell mTRP
· Measurement report requirement
· L1-RSRP measurement requirements
· Sharing factors
· Applicability of Sharing factors
· Number of non-serving TRPs to be measured
· Scheduling Restriction and measurement restriction
· Whether need additional consideration for dynamic TDD
· Applicability of ICBM
2. Discussion
2.1 Requirements Applicability
Whether to consider additional known cell condition
Around this issue, still FFS existence in the conclusion achieved in 103 meeting. It is still suspended that whether the known condition can be split into two levels: a) known from L3 perspective; b) known from L1 perspective. So the FFS was kept.
	· Agreements:
· Don’t need additional known cell condition, if benefit is not identified.
· FFS:
· Add an additional known cell condition with L1 measurement only. It is network scheduling choice whether to schedule both or either L1 measurement and/or L3 measurements in inter-cell.


In fact the detailed known condition has been approved during 102 meeting as shown in below. From the agreement, it can be shown that until UE has performed L3 measurement during the last [5]s, the cell with different PCI can be recognized known perhaps.
	· Known condition for a cell with different PCI on which L1-RSRP measurement is performed.
· A cell with different PCI is considered as known provided
· SSBs from serving cell and the cell with different PCI for L1-RSRP measurement has the same center frequency, SCS and SFN offset;
· During the last [5]s before L1-RSRP measurement is configured, the UE has sent a valid L3 measurement report for the cell with different PCI; 
· Timing offset between serving cell and the cell with different PCI are within CP.
· A cell with different PCI is considered as unknown provided the known condition is not meet.


Further more, with respect to the correlation between L1 measurement and L3 measurement for a cell with different PCI for UE, we have achieved the following agreements in 102 meeting:
	Configure L1-RSRP measurement on a cell with different PCI for UE
· Network shall configure L3 measurement on a cell with different PCI before L1-RSRP measurement is configured for UE on that cell.


So we believe the case only performing L1 measurement but without L3 measurement is not existing since the L3 measurement should firstly be configured. We are not sure whether the FFS case means: firstly L3 measurement was configured and performed, then the suitable cell with different PCI was identified, then NW de-configure the L3 measurement, so only L1 measurement would be performed. UE applies L1 measurement to realize inter-cell BM. If so, we need to identify whether such use case exists. If not any use case can be identified, it is recommended by us to remove the FFS so as to keep alignment with previous agreements.
Observation 1: About the additional known condition of a cell with different PCI, the split between L1 measurement and L3 measurement is somehow contradictory with some previous agreements achieved in 102 meeting.
Proposal 1: About whether need to identify additional known condition of a cell with different PCI, we need to identify whether such use case exists. If not any use case can be identified, it is recommended by us to remove the FFS so as to keep alignment with previous agreements.

Whether Inter-cell L1-RSRP requirements are applicable for inter cell mTRP
For this issue, the following options were proposed during 103 meeting:
	
· Option 1:
· Inter-cell L1-RSRP requirements are not applicable for inter cell mTRP case, which UE is required to be able simultaneously receive from both serving cell and non-serving cell at a time, i.e. inter cell joint transmission (JT)
· Option 2:
· Inter-cell L1-RSRP measurements – measurements on cell with different PCI are applicable for both inter-cell BM and inter-cell mTRP
· Option 3:
· No clarification is needed.


We believe this issue was trying to clarify inter-cell BM and inter-cell mTRP. From the perspective of us, 
· For inter-cell mTRP:
Joint transmission (JT) can be used, i.e. UE is required to be able to measure or receive signals from both serving cell and non-serving cell at the same time.
· For inter-cell BM:
Based on the agreements in 102 meeting, the cases in FR1 and FR2 are different. “For FR1, L1-RSRP for SC and cell with different PCI can be both measured inside SMTC and can be performed simultaneously.”  “For FR2, measurement on SC and cell with different PCI CANNOT be performed by the same beam.” So it seems that for FR1, UE can perform measurement for SC and NSC at the same time, but for FR2, UE can not, such measurements only can be operated in TDM. 
Therefore, we believe Option 1 is aligned with FR2 case, however Option 2 is aligned with FR1 case. 
Proposal 2: Option 1 is aligned with FR2 case, however Option 2 is aligned with FR1 case.
2.2 Measurement report requirement
After the discussion during 103 meeting, the following options were kept around this issue in the WF:
	WF:
· Option 1:
· add actual UE reporting behaviors complying to known or unknown cell conditions as
· The UE shall send L1-RSRP reports only for report configurations configured for the active BWP for cell with different PCI from serving cell under the known cell condition. Otherwise, the UE shall not send L1-RSRP reports.
· Option 2:
· Don’t need to add such condition.


The motivation of Option 1 is to further clarify that UE can not report L1-RSRP for unknown NSC.
In our opinion, UE of course would not report L1-RSRP if it hasn’t measured. So in fact the common understanding is consistent with Option 1, but whether need such explicit wording, companies have different views during 103 meeting. We do not have strong view between Option 1 and Option 2. 
Proposal 3: UE of course would not report L1-RSRP if it hasn’t measured, which is common understanding. So we do not have strong view between Option 1 and Option 2.
2.3 L1-RSRP measurement requirements
Sharing factors
Finally the following options were kept in the WF of 103 meeting:
	· Option 1:
· Update the sharing factors PSC and PCDP for scenarios 3 and 4 to also consider SMTC periodicity. 
· Option 2:
· RAN4 to further study R17 sharing factor for L1-RSRP measurement, considering the remaining occasions are fully overlapped between serving cell and non-serving cell.
· Option 3:
· Value of PSC and PCDP to be confirmed as 2.


Since the sharing factor PSC, PCDP are additional sharing factor over the existing sharing factor P, so after considering both P and PSC, PCDP, some company believe the total sharing factor is incorrect. Which means RAN4 has some error when determining the PSC, PCDP in 102 meeting. After further check all the sharing factors including existing P and newly added PSC, PCDP overall, we agree with Option 1.
Proposal 4: After further check all the sharing factors including existing P and newly added PSC, PCDP overall, we agree with Option 1.

Applicability of Sharing factors
About the applicability of sharing factors, the following options were proposed during 103 meeting.
	Option 1: Sharing factors are applicable when SSB from serving cell and cell with different PCI are overlapping with same SSB index
· Example1: TSSB,SC = 20, with offset 1 and TSSB,NSC = 20, with offset 1; SSB index from SC is 4 and SSB index of NSC is 4
· Example2: TSSB,SC = 40, with offset 1 and TSSB,NSC = 20, with offset 1;  SSB index from SC is 4 and SSB index of NSC is 4
Option 2: Sharing factors are applicable when SSB from serving cell and cell with different PCI are overlapping with same SSB index, or are adjacent SSB index with no symbol gap
· Example1: TSSB,SC = 20, with offset 1 and TSSB,NSC = 20, with offset 1; SSB index from SC is 0 and SSB index of NSC is 0 OR SSB index from SC is 0 and SSB index of NSC is 1
· Example2: TSSB,SC = 40, with offset 1 and TSSB,NSC = 20, with offset 1;  SSB index from SC is 2 and SSB index of NSC is 2 OR SSB index from SC is 2 and SSB index of NSC is 3
Option 3: Sharing factors are applicable when SSB periodicity and offset are the same or overlapping between serving and cell with different PCI.
· Example1: TSSB,SC = 20, with offset 1 and TSSB,NSC = 20, with offset 1; SSB index could be different
· Example2: TSSB,SC = 40, with offset 1 and TSSB,NSC = 20, with offset 1; SSB index could be different
Other options are not precluded.


We are not sure about the necessity of such applicability rule. No matter whether SSB indexes are same between SSB of the serving cell SSB and SSB of the cell with different PCI, UE can not perform L1 measurement for serving cell and the cell with different PCI at the same time. So referring to the condition that sharing factor is only overlapping, we are not sure about it.
Proposal 5: No matter whether SSB indexes are same between SSB of the serving cell SSB and SSB of the cell with different PCI, UE can not perform L1 measurement for serving cell and the cell with different PCI at the same time. So We are not sure about the necessity of such applicability rule.

Number of non-serving TRPs to be measured
Focus on the number of non-serving TRPs, RAN4 has the following options during 103 meeting:
	· Option 1:
· Number of other PCI UE can measure for L1-RSRP on FR1 is same as RAN1 capability and i.e., it can be more than 1.
· Option 2:
· The number of cell with different PCI is 1.


It should be noted that RAN 1 has achieved the agreements:
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To align with RAN1, it seems RAN4 should support the number of cell with different PCI larger than 1. The direct impact is that RAN 4 needs to identify the scaling factor for Nmax>1 case.
Proposal 6: To align with RAN 1 progress, it seems RAN4 should support the number of cell with different PCI larger than 1. The direct impact is that RAN 4 needs to identify the scaling factor for Nmax>1 case.
2.4 Scheduling Restriction and measurement restriction
Whether need additional consideration for dynamic TDD
This issue was proposed during 103 meeting, the motivation is to additionally consider scheduling restriction for dynamic TDD. However it is still FFS in the WF achieved in 103 meeting.
	· FFS:
· Whether to introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.


During discussion on this issue, the following two options were proposed:
	Option 1:
· Introduce scheduling restriction for dynamic TDD when L1-RSRP measurement on cell with different PCI overlaps with serving cell UL slots.
Option 2:
· RAN4 to reuse the same set of scheduling availability rules for serving cell and additional serving cell.  


The majority support Option 2 since based on legacy scheduling restriction for L1-RSRP, all serving cells‘PDCCH/PDSCH/PUCCH/PUSCH/SRS in intra-band would be restricted. But some company concerned that if TA was considered, one more slot in serving cell may be impacted by the L1-RSRP on cell with different PCI. In our view, RAN 4 has agreed that the timing offset between serving cell and cell with different PCI should be less than CP, thus no need to introduce additional 1 slot scheduling restriction.
Proposal 7: For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, RAN 4 has agreed that the timing offset between serving cell and cell with different PCI should be less than CP, thus no need to introduce additional 1 slot scheduling restriction even considering dynamic TDD.
2.5 Applicability of ICBM
Around the applicability of ICBM, the candidate rules are diverse, finally almost of them were kept in the WF of 103 meeting:
	Agreements:
· The ICBM feature shall be applicable to PCell and PSCell
FFS:
· The ICBM feature can be applicable to SCell
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17.
· For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.


About all sub-bullets still FFS, we try to analysis one by one.
· The ICBM feature can be applicable to SCell
We agree with this. Multi-TRP can be used in CA case, so no matter PCell/PSCell or SCell, ICBM feature can be applicable. In fact RAN 1 has supported this sub-bullets.
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17.
The concept of ‘common TCI configuration’ is under CA case. Based on Rel-17, all component CCs can be divided into 4 CC lists at most. Only one CC can be the reference CC in a CC list. The structure of one CC list can be shown as below. Until now, RAN 1 does not have any discussion mixed with common TCI configuration and ICBM. But based on the structure of CC list, we suggest more clarification is necessary based on this sub-bullets:
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17. Same reference CC is applicable for serving cell and a cell with different PCI in a CC list. The serving cell and cell with different PCI in the reference CC are referenced by other serving cells and cells with different PCI respectively in the CC list. 
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Fig.1 The structure of one CC list
· For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
Once the last sub-bullet was identified, then this sub-bullet is natural.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
This sub-bullet would be discussed in the Rel-18 WID, i.e. multi-panel reception. So we can remove this sub-bullet.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
Consider that ICBM feature can really accelerate the L1 measurement for neighbour cell under HST scenario, DSP is a typical scenario for HST, so we agree with this sub-bullet.
· R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
We are wondering why we need this sub-bullet. 
Proposal 8: To sum up, for all sub-bullets in FFS, we have the following suggestions:
· The ICBM feature can be applicable to SCell
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17. Same reference CC is applicable for serving cell and a cell with different PCI in a CC list. The serving cell and cell with different PCI in the reference CC are referenced by other serving cells and cells with different PCI respectively in the CC list.
· FFS: For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· FFS: R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
3. Conclusion
In this contribution, we have the following proposals for inter-cell BM:
Observation 1: About the additional known condition of a cell with different PCI, the split between L1 measurement and L3 measurement is somehow contradictory with some previous agreements achieved in 102 meeting.
Proposal 1: About whether need to identify additional known condition of a cell with different PCI, we need to identify whether such use case exists. If not any use case can be identified, it is recommended by us to remove the FFS so as to keep alignment with previous agreements.
Proposal 2: Option 1 is aligned with FR2 case, however Option 2 is aligned with FR1 case.
Proposal 3: UE of course would not report L1-RSRP if it hasn’t measured, which is common understanding. So we do not have strong view between Option 1 and Option 2.
Proposal 4: After further check all the sharing factors including existing P and newly added PSC, PCDP overall, we agree with Option 1.
Proposal 5: No matter whether SSB indexes are same between SSB of the serving cell SSB and SSB of the cell with different PCI, UE can not perform L1 measurement for serving cell and the cell with different PCI at the same time. So We are not sure about the necessity of such applicability rule.
Proposal 6: To align with RAN 1 progress, it seems RAN4 should support the number of cell with different PCI larger than 1. The direct impact is that RAN 4 needs to identify the scaling factor for Nmax>1 case.
Proposal 7: For the scheduling restriction due to L1-RSRP measurement on cell with different PCI, RAN 4 has agreed that the timing offset between serving cell and cell with different PCI should be less than CP, thus no need to introduce additional 1 slot scheduling restriction even considering dynamic TDD.
Proposal 8: To sum up, for all sub-bullets in FFS, we have the following suggestions:
· The ICBM feature can be applicable to SCell
· For intra-band ICBM using common TCI configurations, different reference CCs in the same CC list between the serving cell and a cell with different PCI is not supported in R17. Same reference CC is applicable for serving cell and a cell with different PCI in a CC list. The serving cell and cell with different PCI in the reference CC are referenced by other serving cells and cells with different PCI respectively in the CC list.
· FFS: For intra-band ICBM using common TCI configurations, requirements are defined for the case when SSB measurements for a cell with different PCI are only performed in the cell that has the same SSB frequency as the reference CC.
· Further discuss the UE capability and corresponding FR2 UE behaviour for simultaneous detection of time and frequency full-overlapped SSBs in R18 FR2 multi-Rx chain WI.
· R17 ICBM feature is applicable to FR1 HST and FR2 HST. If RAN4 identifies any issue in applying HST related enhancements to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
· FFS: R17 ICBM feature is applicable to the scenarios when UE is configured with R17 enhanced gaps. If RAN4 identifies any issue in applying R17 enhanced gaps to ICBM related RRM requirements, RAN4 solve them in the R17 maintenance phase.
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Support two independent X values (X1, X2) are reported as a UE capability for two different
assumptions on additional SSB time domain position and periodicity with respect to serving cell
SSB.

e X1 (Case 1)= The maximum number of configured additional PCls when each
configuration of SSB time domain positions and periodicity of the additional PCls is the
same as SSB time domain positions and periodicity of the serving cell PCI

e X2 (Case 2)= The maximum number of configured additional PCIs when the
configurations of SSB time domain positions and periodicity of the additional PCls is not
according to Case 1
Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously

* Supported values for X1 and X2 include at least 0,1,2,3 and 7. FFS on other values

* This UE capability has FR1 and FR2 differentiation
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