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Introduction
In RAN4 102-e meeting, WF R4-2207108 on inter-cell BM [1] was agreed, and big CR [2] was agreed in email approval.
Based on agreements that have been achieved above, our view on the remaining issues are provided.

Discussion
Applicability of ICBM to CA/DC scenario
In R17 ICBM, UE is required to perform L1 measurements on SSBs from a cell with PCI different from serving cell, while the physical layer configuration of the UE remains the same as the serving cell. This feature is mainly targeted to enhance cell-edge UE performance. Since the feature is mostly for FR2, we think it should be applicable for PSCell. Moreover, one typical deployment scenario for FR2 is FR1-FR2 CA, and therefore the feature may also be applicable to SCell. For L1 measurements on PSCell and SCell, as long as the number of beam management RSs does not exceed reported UE capability for the corresponding band, L1 measurements can be performed simultaneously across bands.
Proposal 1  The ICBM feature shall be applicable to PCell, PSCell and SCell.
For the case of intra-band CA, common TCI can be configured across CCs. In common TCI configuration, one CC is selected as the reference CC, on which the RSs are QCL sources for transmission in all CCs in the same CC list. In R17 ICBM for intra-band CA case, clarification is needed on whether the reference CC in the CC list should be on the same SSB frequency for the serving cell and a cell with different PCI. In our view, due to the WI scope restriction, only intra-frequency ICBM is considered in R17, and therefore for intra-band ICBM using common TCI configurations, different reference CC in the same CC list is not supported.
Proposal 2  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.
Therefore, from inter-cell SSB-based L1 measurement perspective, SSB measurements for a cell with different PCI is only performed in one of the CCs for intra-band CA with common TCI framework. Such CC should be the reference CC in the common TCI configuration. Figure 1 can be one illustration of proposal 2 and proposal 3.
Proposal 3  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.


Figure 1  Applicability of ICBM requirements in inter-band CA with common TCI configuration
Therefore, regarding MRTD requirements, for serving cells on the same frequency layer, it was already agreed in last meeting that the requirements are applicable for the case when timing difference between cells are within CP. For serving cells on different frequency layers, R15/16 MRTD requirements should be of course applicable. Note that the CBM for inter-band CA has already been precluded from R17 FR2 RF WID, and requirements that applicable to FR2 inter-band case are only for UE supporting IBM.
Proposal 4  R15/R16 MRTD requirements are re-used for R17 ICBM.

Enhanced requirements for time and frequency full-overlapped SSB
In RAN4 102-e, the following was agreed.
Agreements in RAN4 #101-bis-e
GTW agreements 
· Do not define requirements for measurement on NSC inside SMTC for FR2 for the case “TSSB,NSC ≥ TSMTC”
· RRM requirements for UE L1-RSRP measurements on NSC are defined for known NSC case only for FR1 and FR2
· For FR2, introduce sharing factor for SC and NSC and Nmax =1 (no requirement for Nmax >1)
#
Scenario
PSC
PNSC
1
TSSB,SC = TSSB,NSC < TSMTC
[2]
[2]
2
TSSB,NSC < TSSB,SC = TSMTC
1
1
3
TSSB,SC < TSSB,NSC < TSMTC

1
4
TSSB,NSC < TSSB,SC < TSMTC
1

5
TSSB,NSC = TSMTC,
No L1-RSRP requirement applied.



The reason for not defining requirements for the case when L1 measurements on NSC are fully inside SMTC for FR2 is that, RAN4 inclined not to have any impact on legacy L3 measurements, and RAN4 is also not convinced to support simultaneous L1 and L3 measurements inside SMTC for FR1 and FR2. Given current situation, we think UE with multi-Rx panel may provide some solutions. For example, UE may use one panel for L3 cell detection while the other one is used for inter-cell L1 measurements. Since the inter-cell L1 measurements are only performed after UE has provided L3 measurement reports to the serving cell, the inter-cell L1 measurements can be done in limited scenarios, and therefore the power consumption issue can be relieved. 
Proposal 5  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.

Applicability of ICBM to R16/R17 features
The new ICBM feature may be impacted by some new features in R17, which are listed below:
· R16 FR1 HST enhancements
· R17 FR2 HST enhancements
· R17 measurement gap enhancements
The enhancements of RRM requirements to R17 FR1 HST and FR2 HST are done in R16 and R17 respectively. The enhancements include L1-RSRP measurement requirements. In our understanding, R17 ICBM feature would be a baseline feature for R18 L1/L2 mobility, and it shall be applicable to HST scenarios, in which high mobility is assumed. If RAN4 identified any issues in the procedure of applying R17 ICBM requirements to HST scenario, RAN4 can further discuss and solve it in the maintenance phase.
Proposal 6  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. 
Moreover, same as serving cell L1-RSRP measurements, the L1-RSRP measurements for the cell with PCI different from serving cell can not be done within measurement gaps. Therefore, R17 gap enhancements may also have impact to R17 ICBM.
[bookmark: _GoBack]Proposal 7  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.
A draft CR covering above proposal 6 and proposal 7 can be found in [3].

Measurement restriction and scheduling availability for L1-RSRP measurements on cell with PCI different from serving cell
For FR2, as discussed and agreed in previous meetings, for the CC where inter-cell L1 measurement is configured, the L1-RSRP measurements performed on a cell with PCI different from serving cell should not be done at the same time UE is performing either L3 measurements or L1 measurements for the serving cell at the same time. Here L1 measurements may also include RLM, BFD, CBD measurements, which are based on either SSB or CSI-RS. Note that for this case the restrictions on L3 measurements and serving cell SSB based L1-RSRP measurements have already been clarified by sharing factor defined in 9.13.4 and 9.5.4.
Another case is for the intra-band CA case, where UE is only capable of CBM across CCs. In this case, restriction of SSB based and CSI-RS based L1/L3 measurements performed on other CCs may also be applied when UE is required to perform inter-cell beam measurement on a cell with PCI different from serving cell.
Proposal 8  For FR2, introduce following measurement restrictions for L1-RSRP measurements on a cell with PCI different from serving cell:
· For the CC configured with inter-cell L1-RSRP measurements, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for L1-RSRP, RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB based L3 measurements.
Moreover, for FR2, RAN4 may need to further discuss whether RLM, BFD, CBD can be performed on the SSB configured in the cell with PCI different from serving cell. If it is supported in R17, measurements restriction needs to be clarified or introduced.
[bookmark: _Hlk101801785]Proposal 9  RAN4 further discuss the necessity of clarification on measurement restrictions for RLM/BFD/CBD performed on SSBs from PCI different from serving cell.
Finally, based on proposal 4, scheduling restriction requirements of inter-cell beam management should be extended to FR2 inter-band CA with independent beam management. Moreover, HST related impact needs to considered, as shown in [3].
Proposal 10  Scheduling restriction requirements of inter-cell beam management should be extended to FR2 inter-band CA with independent beam management.
Conclusion
Based on above analysis, we have following observations and proposals.
Proposal 1  The ICBM feature shall be applicable to PCell, PSCell and SCell.
Proposal 2  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.
Proposal 3  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.
Proposal 4  R15/R16 MRTD requirements are re-used for R17 ICBM
Proposal 5  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.
Proposal 6  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.
Proposal 7  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.
Proposal 8  For FR2, introduce following measurement restrictions for L1-RSRP measurements on a cell with PCI different from serving cell:
· For the CC configured with inter-cell L1-RSRP measurements, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB or CSI-RS transmitted from serving cell for L1-RSRP, RLM, BFD, CBD measurements
· For other CC in the same FR2 band, introduce measurement restrictions for SSB based L3 measurements.
Proposal 9  RAN4 further discuss the necessity of clarification on measurement restrictions for RLM/BFD/CBD performed on SSBs from PCI different from serving cell.
Proposal 10  Scheduling restriction requirements of inter-cell beam management should be extended to FR2 inter-band CA with independent beam management.
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