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Introduction
This contribution is a Feature Lead (FL) summary for A.I. 8.7.1: L1 enhancements for inter-cell beam management.
Plan for GTW/Online discussion

Explanation of the tag in the section name:
· [High] Handled with highest priority in this meeting. This is a critical issue or has an impact to other working group (including RRC parameter/MAC CE)
· [Mid] Handled with normal priority in this meeting. This has a limited impact to RAN1. 
· [Low] The discussion is open, but the issue will not be treated in this meeting as no consensus is expected 
· [Closed] There are contributions/discussions in this meeting, and the discussion is closed with or without conclusion. 
It is noted that only functional issues will be discussed under this AI. Hence, RRC issue (i.e. how to define the RRC parameter, where to capture the RRC parameter, how to structure the parameters, etc) and UE capability issue (including numbers) will not be treated here. 


[Proposals for Tuesday Online] 
[FL Proposal 5.3.6b-v3]
Offline consensus 
Adopt Option B-1 below:
· Option B-1
· UE may assume that:
· when TRS is configured in the LTM TCI state: 
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. 
· Otherwise (when SSB is configured in the LTM TCI state) :
· [For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and [UL TCI state] in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. ]
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-ul-TCI-ToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 of the same cell.
· Option B-2
· UE assumes that: 
· for a candidate cell, the LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 can be independent from the serving cell TCI state(s) in dl-OrJointTCI-StateList-r17.
[FL Proposal 5.3.6a-v3]
· Option A-1: 
· Supported by Nokia, Huawei, IDC, DOCOMO, Panasonic, ZTE, Apple
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· [A TCI state in dl-OrJointTCI-StateList-r17 in ServingCellConfig is active after cell switch command if the LTM TCI state with the same tci-StateId in ltm-DL-OrJointTCI-StateToAddModList-r18 is activated.]
· Option A-2: 
· Supported by ??
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with TCI state pool of the target cell, i.e. target cell’s ServingCellConfig
· [The indicated TCI state in the cell switch command is considered active if there is an active TCI state with a reference signal which is QCL’ed with a reference signal of the indicated TCI state. – FL note: proposed by Nokia offline]
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state in the new serving cell is indicated based on legacy beam management

[FL Proposal 5.3.2-v2]
· Apply the following TP to section 21 of TS38.213
· Alt.1 introduce beam application time with RRC configurability (to take into account the delay caused by the network, e.g. inter-DU scenario) 
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is [BeamAppTime-r18: parameter name is TBD] TBD after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.
· The values of BeamAppTime-r18 are {3, 5, 10, 15ms, other values are TBD in RAN#115}
· UE capability(ies) is/are introduced, and the details are discussed under UE capability session
· Alt 2: cell switch time defied in RAN4 is applied in RAN1 specification
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is cell switch time defined in [x, TS 38.133] TBD after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.

[FL Proposal 5.3.4-v2]
Conclusion
· No consensus to include simultaneousU-TCI-UpdateList under LTM-Candidate-r18 to activate and indicate TCI states for SCell(s) after cell switch command. 
FL note: considering the concern provided by the companies, Alt 2 wouldn’t be a right way to go at this moment. background of this proposal is as follows
· TCI state indication included in cell switch command indicates the TCI state(s) for SpCell of target cell(s)
· A TCI state indicated in the cell switch command is applied to multiple cells included in the list of simultaneous TCI state of the indicated target cell (when the list is configured) when the cells indicated in the list are active after the reception of cell switch command 
· Alt.1
· Rel-17 mechanism, i.e. simultaneousU-TCI-UpdateList, is reused as it is, and simultaneousU-TCI-UpdateList is included under ServingCellConfig of the target cell
· TCI state activation of the SCell(s) in the list are performed when the cell switch command including the TCI state indication is received.
· Alt.2
· Rel-17 mechanism, i.e. simultaneousU-TCI-UpdateList, is reused, and up to 4 simultaneousU-TCI-UpdateList is included under LTM-Candidate-r18
· TCI state activation of the SCell(s) in the list are performed when a MAC CE to activate LTM TCI states is received

[FL proposal 5.2.3-v1]
· Send an LS to RAN2 to inform the issue on the ambiguity on MAC CE to activate/deactivate semi-persistent PUCCH report
· With an independent configuration of LTM CSI reporting which RAN2 has agreed, if the same MAC CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting.
· RAN2 is respectfully asked to solve this issue. 
[FL Proposal 5.5.1-v2]
· Send an LS to RAN2 to inform the issue on Deactivation of activated TCI states for LTM 
· RAN1 has agreed to support TCI state activation for multiple target cells. Meanwhile, RAN1 noticed that a MAC CE to activate/deactivate TCI states designed by RAN2 is for a single candidate cell. RAN1 wondered how this MAC CE can support deactivation of multiple candidate cells.
· RAN1 has discussed the potential solutions for this issue, but the consensus is that RAN2 is more relevant place to define the solution. Therefore, RAN2 is respectfully asked to solve this issue. 
[FL Proposal 5.1.1-v1]
· Processing of an LTM CSI report occupies 1 CPU
· CR to 38.214 is as follows
5.2.1.6	CSI processing criteria
The UE indicates the number of supported simultaneous CSI calculations  with parameter simultaneousCSI-ReportsPerCC in a component carrier, and simultaneousCSI-ReportsAllCC across all component carriers. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If N CSI reports start occupying their respective CPUs on the same OFDM symbol on which  CPUs are unoccupied, where each CSI report  corresponds to , the UE is not required to update the  requested CSI reports with lowest priority (according to Clause 5.2.5), where is the largest value such that  holds. 
A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings. Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured
-	 for a CSI report with LTM-CSI-ReportConfig or a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index ' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)





[Proposals for Wednesday Online] 
[Proposals for Thursday Online] 
[Proposals for Friday Online] 
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List of Contributions
Contributions under AI 5 (related to beam application time)
R1-2310795	Reply LS on beam application time for LTM	RAN4, Ericsson
RAN4 response to RAN1 LS (R1-2306259) from RAN1#113. To be taken into account as part of discussions in agenda item 8.7.
Relevant tdocs:
· R1-2311055	Discussion on beam application time for L1/L2-Triggered Mobility	vivo
· R1-2311234	Discussion on Reply LS on beam application time for LTM	OPPO
· R1-2311892	Discussion on Reply LS on Beam Application Time for LTM	Nokia, Nokia Shanghai Bell
Contributions under AI 5 (related to SMTC)
R1-2310809	LS on L1 measurements for LTM	RAN2, Ericsson
RAN2 is requesting RAN1 input on L1 measurements for LTM. RAN1 response needed. To be handled in agenda item 8.7. To be moderated by TBD (Ericsson).
Relevant tdocs:
· R1-2310959	Discussion on L1 measurements for LTM	ZTE
· R1-2310975	Discussion on LS on L1 measurements	Ericsson
· R1-2311056	Draft reply LS on L1 measurements for LTM	vivo
· R1-2311233	Discussion on LS on L1 measurements for LTM	OPPO
· R1-2311370	Draft reply LS on L1 measurements for LTM	Lenovo
· R1-2311470	Discussion on the LS on L1 measurement for LTM	CMCC
· R1-2311660	[Draft] Reply LS on L1 measurements for LTM	Apple
· R1-2311661	Discussion on RAN2 LS on L1 measurements for LTM	Apple
· R1-2311807	Draft reply LS on on L1 measurements for LTM	Samsung
· R1-2311891	Draft Reply LS on L1 Measurements for LTM	Nokia, Nokia Shanghai Bell
· R1-2312223	Discussion on the RAN2 LS on L1 measurements for LTM	Huawei, HiSilicon
Contributions under AI 8.7.1
	
	
	

	R1-2310830
	Remaining issues of L1 enhancements for inter-cell beam management
	FUTUREWEI

	R1-2310848
	Maintenance of L1 enhancements for inter-cell beam management
	Huawei, HiSilicon

	R1-2310954
	Maintenance on L1 enhancements for inter-cell beam management
	ZTE

	R1-2310972
	Maintenance of L1 enhancements to inter-cell beam management
	Ericsson

	R1-2311053
	Remaining issues on L1 enhancements for inter-cell beam management
	Fujitsu

	R1-2311105
	Discussion on L1 enhancement for L1/L2-triggered Mobility
	vivo

	R1-2311172
	Remaining issues on L1 enhancements for inter-cell beam management
	Spreadtrum Communications

	R1-2311212
	Remaining issues on L1 enhancement for LTM
	Panasonic

	R1-2311230
	Remaining Issues of Inter-cell beam management enhancement
	OPPO

	R1-2311350
	Remaining issues on L1 enhancements for inter-cell beam management
	CATT

	R1-2311368
	Remaining issues of L1 enhancements for inter-cell beam management
	Lenovo

	R1-2311409
	Maintenance of L1 enhancements for inter-cell beam management
	xiaomi

	R1-2311442
	Maintenance on L1 enhancements for inter-cell beam management
	Google

	R1-2311490
	Remaining issues on L1 enhancements for inter-cell beam management
	CMCC

	R1-2311510
	Remaining issues on L1 enhancements for inter-cell beam management
	NEC

	R1-2311514
	Remaining issues on L1 enhancements for L1/L2-triggered Mobility
	KDDI Corporation

	R1-2311593
	Discussion on L1 enhancements for inter-cell beam management
	FGI

	R1-2311629
	Remaining issues on L1 enhancements for inter-cell mobility
	NTT DOCOMO, INC.

	R1-2311692
	L1 enhancements for inter-cell beam management
	Apple

	R1-2311852
	Remaining details on L1 enhancements for inter-cell beam management
	Samsung

	R1-2311889
	Remaining Issues on Layer-1 Enhancements for L1/L2-triggered Mobility
	Nokia, Nokia Shanghai Bell

	R1-2311934
	Remaining issues on L1 enhancements for inter-cell beam management
	Ruijie Network Co. Ltd

	R1-2311951
	Remaining issues on L1 enhancements
	InterDigital, Inc.

	R1-2311984
	Remaining issues on L1 enhancements for inter-cell beam management
	MediaTek Inc.

	R1-2312044
	L1 Enhancements for Inter-Cell Beam Management
	Qualcomm Incorporated

	
	
	

	R1-2311034
	FL plan on L1 enhancements for LTM at RAN1#115
	Moderator (Fujitsu)

	R1-2311035
	FL summary 1 on L1 enhancements for inter-cell beam management
	Moderator (Fujitsu)

	R1-2311036
	FL summary 2 on L1 enhancements for inter-cell beam management
	Moderator (Fujitsu)

	R1-2311037
	FL summary 3 on L1 enhancements for inter-cell beam management
	Moderator (Fujitsu)

	R1-2311038
	Final FL summary on L1 enhancements for inter-cell beam management
	Moderator (Fujitsu)


Discussion
L1 measurement 



[Mid] Number of CPU occupied by an LTM CSI report
Common understanding is 1 CPU, but it was confirmed that companies want to clarify
[Summary of contributions]
· Ericsson
· Processing of an LTM CSI report occupies 1 CPU
· Spreadtrum
· Number of CPU occupied by an LTM CSI report is 1
· Samsung
· When the UE performs L1 LTM measurements, 1 CPU is occupied
· Nokia
· Number of CSI processing units (CPUs), 𝑂𝐶𝑃𝑈, for a LTM CSI Report Config is 1.
· Ruijie
· Confirm that an explicit agreement is needed to specify that processing of an LTM CSI report occupies 1 CPU.
[FL observation]
There are inputs from 5 companies, and all of them support 1 CPU occupation for LTM CSI report, which is aligned with the existing specification. Thus, FL would like to propose this as it is. 
[FL Proposal 5.1.1-v1]
· Processing of an LTM CSI report occupies 1 CPU
· CR to 38.214 is as follows
[bookmark: _Toc11352119][bookmark: _Toc20318009][bookmark: _Toc29674310][bookmark: _Toc27299907][bookmark: _Toc36645540][bookmark: _Toc146791785][bookmark: _Toc45810585][bookmark: _Toc29673176][bookmark: _Toc29673317]5.2.1.6	CSI processing criteria
The UE indicates the number of supported simultaneous CSI calculations  with parameter simultaneousCSI-ReportsPerCC in a component carrier, and simultaneousCSI-ReportsAllCC across all component carriers. If a UE supports  simultaneous CSI calculations it is said to have  CSI processing units for processing CSI reports. If L CPUs are occupied for calculation of CSI reports in a given OFDM symbol, the UE has  unoccupied CPUs. If N CSI reports start occupying their respective CPUs on the same OFDM symbol on which  CPUs are unoccupied, where each CSI report  corresponds to , the UE is not required to update the  requested CSI reports with lowest priority (according to Clause 5.2.5), where is the largest value such that  holds. 
A UE is not expected to be configured with an aperiodic CSI trigger state containing more than  Reporting Settings. Processing of a CSI report occupies a number of CPUs for a number of symbols as follows:
-	for a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info configured
-	 for a CSI report with LTM-CSI-ReportConfig or a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RSRP', 'ssb-Index-RSRP', 'cri-SINR', 'ssb-Index-SINR', 'cri-RSRP- Index', 'ssb-Index-RSRP- Index', 'cri-SINR- Index', 'ssb-Index-SINR- Index ' or 'none' (and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured)


[Comments to FL Proposal 5.1.1-v1]
	Company
	Comment

	NTT DOCOMO
	Support

	Ericsson
	Support

	Fujitsu
	We are fine with this. 

	NOKIA
	Support FL proposal 5.1.1-v1.

	FUTUREWEI
	Fine with FL proposal

	vivo
	Fine 

	Samsung1
	OK

	Ruijie
	Support.

	ZTE
	Support

	Xiaomi
	Fine

	Lenovo
	Support

	Huawei, HiSilicon
	support

	LG
	Fine





[Closed] Others
The following issues can be discussed under UE capability session
FGI
· Introduce a UE capability to report the support of inter-frequency measurement and a UE capability to report the support of reporting intra-frequency and inter-frequency in a single report.
· How to identify intra-frequency measurement result and inter-frequency measurement result in a single report needs to be specified.
FL does not see the any strong necessity for the following proposals at this meeting. Also, it is noted that that they have been available for multiple meetings, but no other companies have shown any interest.  
Google:
· Support PDSCH rate-matching around SSB(s) from candidate cell(s) for L1-RSRP measurement for LTM.
NEC
· Specify a default or configurable time duration for active L1 measurements of candidate cells for L1/L2 based inter-cell mobility.
· Specify measurement thresholds for activating/deactivating L1 measurements for inter-cell mobility. 
· Specify L3 measurement values for the start/stop thresholds of periodic/semi-persistent L1 measurement reporting.
· In case of CSI reporting for LTM, candidate cells with lower measurement values may be omitted.
FL sees we have no time to discuss these issues in this meeting. In addition, FL thinks these proposals are just optimization, and hence not suitable for maintenance phase. Proponents are encouraged to think about the essentiality of these proposals in Rel-18. 
[Comments if any]
	Company
	Comment

	
	

	
	

	
	








L1 measurement reporting
[Low] A MAC CE is introduced to activate/deactivate the SSB(s)/cell(s) configured in the L1 measurement report
FL view: this issue is too big for the maintenance phase: the system will work without this mechanism
Companies are encouraged to take the following conclusion (i.e. outcome of offline offline discussion during RAN1#114bis):
· the intention of this proposal is achieved by the existing mechanism, i.e. semi-persistent reporting with different resource set. No new MAC CE will be defined in Rel-18.

[Summary of contributions]
· CATT: 
· MAC-CE can activate the measurement of certain cell(s) from all the configured cells.
· Apple
· For an aperiodic CSI report of LTM, introduce a MAC-CE to update the association between a CSI report and the corresponding CSI resource set in different target cells.
· Samsung
· No MAC CE activation of SSBs for L1-RSRP measurement for LTM.
· Qualcomm
· Support MAC-CE activation of L1 report for a set of PCIs
· Related measurement/reporting config may also be updated by the MAC-CE
· 
[FL observation]
According to the discussion till the previous meeting, the ratio of supporting companies was almost half vs half. In addition, FL’s understanding is that this is an optimization technique, and LTM will work without this functionality. Furthermore, it has already discussed that semi-persistent reporting with different resource set may be used as an alternative solution, even though it is not an optimum approach.
Therefore, FL suggestion is stop the discussion in Rel-18, and interested companies are encouraged to bring a RAN plenary proposal for Rel-19. 
[FL Proposal 5.2.1-v1]
Conclusion
· The following proposal is not pursued in Rel-18
· A MAC CE is introduced to activate/deactivate the SSB(s)/cell(s) configured in the L1 measurement report

[Comments to FL Proposal 5.2.1-v1]
	Company
	Comment

	NTT DOCOMO
	OK

	Fujitsu
	Support the conclusion.

	NOKIA
	Overall, we prefer to discuss this issue later if time allows. 
Also, we would like mention that given the support of SP and aperiodic reporting, some level of dynamic update of measurements could be achieved. However, this is also true that with a limited number of RRC configured SP and aperiodic report configurations, as the UE moves, an update to a reporting configuration will require RRC reconfiguration which is a slower process. One simple way could be to exploit the same MAC CEs or DCIs used for activation or triggering of SP reporting or aperiodic reporting also for any update to the report or/and resource configuration, e.g., in terms of candidate cells to be considered for measurement and reporting. However, such discussion may take some time, lets handle this after all essential issues are resolved.

	QC
	We don’t see why need such conclusion. It is already partially supported by legacy to our understanding

	FUTUREWEI
	Fine with the conclusion

	Samsung1
	OK with conclusion

	Ruijie
	Support he conclusion.

	ZTE
	We think that this issue can be discussed later if there is available time in the maintenance phrase.

	Xiaomi
	Support

	Huawei, HiSilicon
	This feature is helpful to subsequent LTM. we are fine to have such feature if marginal standard effort is required.

	LG
	Fine





[Mid] A new priority rule for LTM CSI report
FL view: RAN2 decided to take option 2 for LTM report configuration. Then, we need to consider the case where CSI report for LTM and legacy have the same priority based on the current rule.
It is also pointed out that CSI report for LTM should have higher priority than legacy CSI report, which need more discussion at RAN1#115
Unless a configurability is introduced, this issue can be handled as a RAN1 maintenance issue.
[Summary of contributions]
· Huawei
· An LTM report for a candidate cell is prioritized over all CSI report for serving cell. Among the LTM reports, legacy priority rule of CSI report for serving cell can be adopted. An offset could be added in the priority of CSI report for serving cell. Adopt TP#5 in clause 5.2.5 of TS38.214
If a UE is configured with both csi-ReportConfigToAddModList and ltm-CSI-ReportConfigToAddModList-r18, the CSI reports are associated with a priority value  where
- for CSI reports configured in ltm-CSI-ReportConfigToAddModList-r18,  for  CSI reports configured in csi-ReportConfigToAddModList ;
-	 for aperiodic CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUSCH,  for semi-persistent CSI reports to be carried on PUCCH and  for periodic CSI reports to be carried on PUCCH;
-	 for CSI reports carrying L1-RSRP or L1-SINR, and  for CSI reports not carrying L1-RSRP or L1-SINR;
-	c is the serving cell index and  is the value of the higher layer parameter maxNrofServingCells;
-	s is the reportConfigID and  is the value of the higher layer parameter maxNrofCSI-ReportConfigurations if; s is the ltm-CSI-ReportConfigId-r18 and  is the value of the higher layer parameter maxNrofLTM-CSI-ReportConfigurations-r18 if.

A first CSI report is said to have priority over second CSI report if the associated  or 
· Ericsson
· An LTM report is prioritized over a CSI report.
· An LTM report with a lower ltm-CSI-ReportConfigId prioritized over an LTM report with a higher ltm-CSI-ReportConfigId
· Fujitsu
· The prioritization rules for LTM CSI report(s) and legacy CSI report(s) are defined as follows.
· The priority value of a LTM CSI report is calculated by reusing the equation of the legacy CSI report with necessary modifications on the value ranges of the input parameters, and the priority value of a legacy CSI report is calculated in the same way as before.
· A smaller priority value corresponds to a higher priority level. If the priority value of a LTM CSI report is the same as that of a legacy CSI report, it is assumed that the LTM CSI report is prioritized over the legacy CSI report.
· Vivo
· If LTM report configuration is separate from CSI report configuration, introduce an additional factor to the legacy CSI report priority formula to indicate whether LTM reports have higher priority than CSI reports, and the value of the additional factor is up to network configuration or indication.  
· Spradtrum
· Define the UE behaviour that an LTM report is prioritized over a legacy CSI report if there is a collision, without change of the formula. 
· CATT
· Define a higher priority for LTM CSI report than that for legacy CSI report.
· Lenovo
· LTM CSI should have higher priority compared with non-LTM CSI.
· The principle of CSI reporting priority in R17 can be reused to determine the priority of a LTM CSI report.
· Google
· When calculating CSI priority value, a CSI report for LTM has higher priority (i.e., lower CSI priority value) than a CSI report for serving cell
· NTT DOCOMO
· Legacy CSI priority formular is applied to LTM CSI reports and legacy CSI reports when the calculated priority values are different. For a LTM CSI report and a legacy CSI report with the same calculated priority value, LTM CSI report is prioritized.
· Samsung
· No further enhancement is needed for reporting LTM CSI reports and legacy CSI reports
· Nokia
· LTM reports are given higher priority than the legacy CSI report with the following rules incorporated on top of the existing rules:
· a periodic, semi-persistent, or aperiodic LTM CSI report on PUCCH/PUSCH can be given higher or same priority compared to the legacy aperiodic CSI report carried on PUSCH.
· LTM CSI reports carrying L1-RSRP should be given higher priority than the legacy CSI report carrying L1-RSRP or L1-SINR
· for LTM CSI report, the value s and/or Ms sould be specific to LTM CSI configuration (e.g., LTM-CSI-reportConfigID, maxNrofLTMCSI-ReportConfigurations).
· In case of any remaining CSI report collisions, specially between two equal priority CSI reports:
· the CSI report configured for LTM reporting should be prioritized.
· two equal priority LTM CSI reports, SpCellInclusion parameter could be used - the CSI report including SpCell information should be given higher priority.
· Ruijie
· Confirm that LTM report should have higher priority than legacy CSI report
· Reuse legacy priority rule for CSI report to prioritize LTM report, i.e., lower CSI report ID (which means higher priority) can be indicated to LTM report to prioritize it over legacy CSI report
· Qualcomm
· Proposal 4: When L1 report for LTM candidate cell measurement overlaps with legacy L1 report for serving cell measurement, LTM report is always prioritized over legacy report
· Legacy prioritization rule can be reused to prioritize overlapped LTM reports with different types, e.g. P/SP/AP
· 
[FL observation]
Most of the companies share the view that LTM CSI report and legacy CSI report may have the same ID resulting in the same priority. In addition, some companies viewed that higher priority for LTM CSI report can be given over legacy CSI report as the wrong mobility decision may cause a significant performance degradation. 
Another aspect of the discussion is how to avoid the big spec change at this stage. It was pointed out that the legacy behaviour should be kept as it is, and on top of that, new behaviour for LTM should be added. FL agrees this direction. 
From the proposals by companies, we can come up with 5 options to move forward as shown in FL proposal 5.2.2-v1.
[FL Proposal 5.2.2-v1]
For the priority rule for CSI report, 
· [bookmark: _Hlk150593499]Option 1: LTM CSI report is prioritized over legacy CSI report irrespective of report type (i.e. aperiodic, semi-persistent, periodic on PUSCH or PUCCH), report quantity, serving cell index and report ID.
· Option 2: LTM CSI report is prioritized over legacy CSI report irrespective of report type, report quantity, serving cell index and report ID.
· Option 3: LTM CSI report is prioritized over legacy CSI report when  value derived from the Rel-18 formula is the same, i.e. report ID is identical. 
· Option 4: Introduce a RRC configuration to indicate which one to prioritize, LTM CSI report or legacy CSI report, which is applicable when  value derived from the Rel-18 formula is the same 
· Option 5: Keep the current specification: If the priority is the same for LTM CSI report and legacy CSI report, which to report is up to UE implementation
FL note: 
· FL’s impression is that the level of spec impact is almost same for options 1,2, 3
· Introduction of RRC configurability is a final resort. FL basically doesn’t recommend this approach.
· For option 5, the collision shall be avoided by gNB scheduling, which is not always possible and is not aligned with the current spec design.
· How to capture these options into section 5.2.5 of TS 38.214 is further discussed (e.g introduce  for the cases when LTM CSI report is configured), 
· Ms for LTM CSI report (maxNrofLTMCSI-ReportConfigurations) need to be considered for each option
[Comments to FL Proposal 5.2.2-v1]
	Company
	Comment

	NTT DOCOMO
	Not support Option 4 and Option 5.
For Option 1,2,3, our preference is: Option 3 > Option 2 > Option 1.

	Ericsson
	Option 5 will not work – the gNB must know what report comes, since there is no header.
This is essential.

	Fujitsu
	Option 3 is preferred. In our view, LTM CSI report does not have to be always prioritized over legacy CSI report. By using the priority value formula, gNB can already have a good control on which one is prioritized. What additionally needed is just to specify a rule when the calculated priority values are the same between LTM CSI report and legacy CSI report.

	NOKIA
	As mentioned by Ericsson, the priority needs to be specified clearly as it is important for the network as well to know which report is being received in case of any collisions. 
We prefer to minimize the spec changes but with non-ambiguous priority rules. Therefore, we suggest to not touch the existing priority formula, and just update the rules providing higher priority to LTM reports. Therefore, we don’t support option 1, 4, and 5.
Between option 2 and option 3: we support option 3, but with clear description on the LTM reporting:
· a periodic, semi-persistent, or aperiodic LTM CSI report on PUCCH/PUSCH can be given higher or same priority compared to the legacy aperiodic CSI report carried on PUSCH.
· LTM CSI reports carrying L1-RSRP should be given higher priority than the legacy CSI report carrying L1-RSRP or L1-SINR
· for LTM CSI report, the value s and/or Ms sould be specific to LTM CSI configuration (e.g., LTM-CSI-reportConfigID, maxNrofLTMCSI-ReportConfigurations)
In case of any remaining CSI report collisions, specially between two equal priority CSI reports: mention that the CSI report configured for LTM reporting should be prioritized.

	QC
	Support Option 1. The LTM CSI is more critical if overlapped. gNB can avoid overlapping of aperiodic legacy CSI with LTM CSI by implementation

	FUTUREWEI
	Fine with option 3. If the derived priority values are different, it can be handled according to the different derived priority values as legacy.

	vivo
	Either Option 1, or Option 3 and Option 4 is fine to us. From the perspective of flexibility, for Option 1 and 3, it would be better to introduce RRC/MAC CE/DCI to dynamic indicate whether LTM report has higher priority over CSI report or not.

	ZTE
	We are fine that LTM CSI report has a higher priority than legacy CSI report. As for how to reflect such rule in current spec, we slightly prefer Option 3. But maybe we need to further clarify what Rel-18 formula to calculate priority value is first.

	Xiaomi
	Support both option 1 and option 3.

	Lenovo
	Not support option 4 and option 5.
Either option 1 or option 2 is ok to us.

	Huawei, HiSilicon
	We support option 1. The LTM report is critical for handover and should be prioritized over any CSI report for serving cell. Moreover, option 1 has simpler implementation.

	
	



[FL Proposal 5.2.2-v2]
For the priority rule for CSI report, option [1 or 3, down-selection in RAN1#115] is adopted
· Option 1: LTM CSI report is prioritized over legacy CSI report irrespective of report type (i.e. aperiodic, semi-persistent, periodic on PUSCH or PUCCH), report quantity, serving cell index and report ID.
· Supported by DCM, Qualcomm, Huawei, Lenovo, Xiaomi, vivo
· Concern by Nokia
· Option 2: LTM CSI report is prioritized over legacy CSI report irrespective of report type, report quantity, serving cell index and report ID.
· Supported by DCM, Lenovo
· Concern by 
· Option 3: LTM CSI report is prioritized over legacy CSI report when  value derived from the Rel-18 formula is the same, i.e. report ID is identical. 
· Supported by DCM, Fujitsu, Nokia, Futurewei, Xiaomi, ZTE, vivo
· Concern by
· Option 4: Introduce a RRC configuration to indicate which one to prioritize, LTM CSI report or legacy CSI report, which is applicable when  value derived from the Rel-18 formula is the same 
· Supported by vivo
· Concern by DCM, Nokia
· Option 5: Keep the current specification: If the priority is the same for LTM CSI report and legacy CSI report, which to report is up to UE implementation
· Supported by
· Concern by Ericsson, Nokia



[High-RRC] Ambiguity on MAC CE to activate/deactivate semi-persistent PUCCH report
[Summary of contributions]
· Huawei
· Either the reserved bits in the existing SP CSI reporting on PUCCH Activation/Deactivation MAC CE or a new MAC CE should be used to activate/deactivate SP LTM CSI reporting on PUCCH.
· Nokia
· Observation 6: With an independent configuration of LTM CSI reporting, if the same MAC-CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting.
· Proposal 12: RAN1 to request RAN2 to provide signalling support to indicate the UE whether the activation/deactivation of one or more SP reporting on PUCCH configuration applies for LTM reporting configuration or serving cell reporting configuration (e.g., legacy reporting used for serving cell BM and CSI).
[FL observation]
As pointed out by two companies, there would be an ambiguity on which semi-persistent reporting on PUCCH is activated by a MAC CE because independent configuration for LTM CSI reporting is introduced and the triggering bit is associated with the report ID. In total, 3 solutions are proposed by the proponents, and it is not clear if they are agreeable to the group:
· Potential solution 1: use the reserved bit in the MAC CE in the existing SP CSI reporting on PUCCH Activation/Deactivation MAC CE for LTM CSI reporting
· Potential solution 2: Introduce a new MAC CE for Activation/Deactivation of LTM CSI reporting on PUCCH
· Potential solution 3: Just inform RAN2 of the issue, and let RAN2 to solve the issue (i.e. no potential solution is provided.
It is noted that all the solutions above will be handled by RAN2. 
[FL proposal 5.2.3-v1]
· Send an LS to RAN2 to inform the issue on the ambiguity on MAC CE to activate/deactivate semi-persistent PUCCH report
· With an independent configuration of LTM CSI reporting which RAN2 has agreed, if the same MAC CE command is used for LTM semi-persistent reporting on PUCCH, there will ambiguity at the UE side, whether the given reporting configuration in the MAC-CE is associated with the legacy CSI reporting or for LTM CSI reporting.
· RAN2 is respectfully asked to solve this issue. 
FL note: If RAN2 has already been aware of this issue, this LS would not be necessary. 
[Comments to FL proposal 5.2.3-v1]
	
	

	NTT DOCOMO
	OK.

	Ericsson
	OK

	Fujitsu
	Support the proposal.

	NOKIA
	Support. 

	FUTUREWEI
	Fine with FL proposal.

	vivo
	Support 

	Ruijie
	OK.

	ZTE
	In principle, we are fine to send an LS to RAN2 for clarifying this issue. But in our understanding, this issue is raised by RAN2 spec, related discussion should be directly initiated and handled by RAN2, not RAN1.

	Xiaomi
	Support

	Lenovo
	Support

	Huawei, HiSilicon
	Support the proposal. RAN2 may request the UE capability on the number of SPS report for LTM to make decision on whether to reuse existing or introduce new MAC CE.

	LG
	Fine

	IDCC
	Support.





[Mid] Condition to identify SpCell when SpCellInclusion is configured
[Summary of the contributions]
· Huawei
· In LTM RRC parameter discussion, the frequency information of SSB for a LTM candidate cell is provided in the field of ssbFrequency-r18 (ARFCN-ValueNR) in the IE of LTM-SSB-Config-r18. In the serving cell, the frequency information of SSB configured by CSI-SSB-ResourceSet is provided by the field of absoluteFrequencySSB (ARFCN-ValueNR) of FrequencyInfoDL of serving cell. Thus, we propose to update the agreement in RAN1#114bis as following. 
· Proposal 15: When a UE is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and ssbFrequency-r18 of the candidate cell is equal to the PCI and absoluteFrequencySSB of the current SpCell. Adopt TP#6 in clause 5.2.1.4.2 of TS38.214.     
If a UE is configured with a [LTM-CSI-ReportConfig],
-	if the UE is configured with spCellInclusion, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for the current SpCell and each of the [noOfReportedCells] -1 candidate cells. Otherwise, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for each of the [noOfReportedCell] candidate cells. 
· where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated [ltm-CSI-SSB-ResourceList] in the corresponding [LTM-CSI-SSB-ResourceSet].
· if spCellInclusion is configured, SSB resources in [ltm-CSI-SSB-ResourceList] associated with the current SpCell are the entries where PCI [given by ltm-CandidatePCI] and frequency information [given by ssbFrequency-r18] of the associated candidate cell (given in [ltm-CandidateIdList]) is equal to the PCI and frequency information [given by absoluteFrequencySSB] of the current SpCell.
· Ericsson
· The SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI of the candidate cell, provided by ltm-CandidatePCI, is equal to the PCI of the SpCell, and the frequency information of the candidate cell, provided by ssbFrequency in LTM-SSB-Config, is equal to the SSB frequency of the SpCell.
· CMCC
· Update the previous agreement as below.
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and frequency information [SSB frequency/ARFCN] of the candidate cell is equal to the PCI and frequency information [SSB frequency/ARFCN] of the current SpCell.
· Nokia
· Consider the following agreement of RAN1 #114bis with SSB frequency to provide the frequency information of an SSB:
· For the LTM L1 measurement report,
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and frequency information, [SSB frequency/ARFCN], of the candidate cell is equal to the PCI and frequency information, [SSB frequency/ARFCN], of the current SpCell.
· Qualcomm
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and SSB frequency of the candidate cell is equal to the PCI and SSB frequency of the current SpCell
· 
[FL observation]
5 companies provided further details on how to identify the Spcell from the LTM-CSI-SSB-ResourceSet when SpCellInclusion is configured, and the common understanding seems that SSB frequency should be more appropriate (than ARFCN) to identify the cell. 
FL wonders if the TP from Huawei can be taken. 
[FL proposal 5.2.4-v1]
· Adopt the following TP in clause 5.2.1.4.2 of TS38.214.     
If a UE is configured with a [LTM-CSI-ReportConfig],
-	if the UE is configured with spCellInclusion, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for the current SpCell and each of the [noOfReportedCells] -1 candidate cells. Otherwise, the UE shall report in a single reporting instance [noOfReportedRS-PerCell] different SSBRI for each of the [noOfReportedCell] candidate cells. 
· where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated [ltm-CSI-SSB-ResourceList] in the corresponding [LTM-CSI-SSB-ResourceSet].
· if spCellInclusion is configured, SSB resources in [ltm-CSI-SSB-ResourceList] associated with the current SpCell are the entries where PCI [given by ltm-CandidatePCI] and frequency information [given by ssbFrequency-r18] of the associated candidate cell (given in [ltm-CandidateIdList]) is equal to the PCI and frequency information [given by absoluteFrequencySSB] of the current SpCell.
[Comments to FL proposal 5.2.4-v1]
	
	

	NTT DOCOMO
	OK.

	Ericsson
	In our understanding, there is not necessarily an RRC parameter which describes the SSB frequency of the SpCell.

	Fujitsu
	We are fine with the proposal.

	NOKIA
	Fine with the proposal.

	QC
	Fine

	FUTUREWEI
	Fine with FL proposal.

	vivo
	Fine with the TP

	Samsung1
	OK

	Ruijie
	Support the proposal.

	ZTE
	We have the similar views with Ericsson. How and which parameter will be used to reflect frequency information can be up to RAN2.

	Xiaomi
	Fine

	Huawei, HiSilicon
	Support the TP.

	LG
	Fine with the proposal






Beam indication
[Mid] Beam indication based on Rel-17 Unified TCI framework 
The final proposal for this issue at RAN1#114bis: 
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where followUnifiedTCI-state is not enabled or not provided:
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· Alt.1’: use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI activation/indication is given in the target cell
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI 
This proposal tries to address the missing part of the specification. Should be solved at RAN1#114
We need further assessment on “at least” in the proposal: applicability to other PDCCH CSS type (0B: multi/broadcast, 1A: SDT, 2A: PEI) 
Consequence if no consensus is achieved: Alt 4 is automatically taken and gNB scheduler is required to avoid the occurrence of such cases. 
After concluding this issue, we can also discuss the additional issue on monitoring occasions for Type 0A/1/2-PDCCH CSS
[Summary of contributions]
· ZTE
· Clarifying that CORESET#0 and CORESETs (other than CORESET#0) associated at least with CSS sets other than Type3-PDCCH CSS sets should directly follow Rel-17 unified TCI state indication indicated in cell switch command regardless of RRC parameter “followUnifiedTCI-State”.
· For L1/L2-triggered mobility, or if a UE is provided followUnifiedTCI-State for a CORESET, other than a CORESET with index 0, associated at least with CSS sets other than Type3-PDCCH CSS sets, and if followUnifiedTCI-State is set as enabled, a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET are quasi co-located with reference signals provided by the indicated TCI-State.
· Ericsson
· After execution of an LTM cell switch that contains a TCI state index, for CORESETs associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided and followUnifiedTCI-state is not provided, the UE derives the QCL assumption from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs. 
· After execution of an LTM cell switch, the UE determines the monitoring occasions for Type 0A/1/2-PDCCH CSS from the TCI state in the LTM cell switch command until a new TCI state is activated for the CORESETs. 
· Fujitsu
· To determine the beam for a CORESET which does not follow Rel-17 unified TCI, either Alt.1 is supported or Alt.1’ is supported. 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell.
· Alt.1’: Use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI activation/indication is given in the target cell.
· Alt.4: No new behavior is introduced on top of Rel-17 unified TCI.
· Vivo
· To avoid ambiguity of beam determination for the PDCCH configured to not follow the unified TCI and scheduled PDSCH and reduce the number of UE blindly detecting PDCCH, data transmission scheduled by the PDCCH is not expected until its corresponding beam information is indicated and applied, i.e., Alt-4.
· Spreadtrum
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets at least with CSS sets other than Type3-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided, 
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· CATT
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided, support Alt. 4 as follows: 
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI
· i.e. the network schedules transmission only based on the CORESET following Rel-17 unified TCI, and/or the corresponding beam information would be configured by the target cell after cell switch
· Xiaomi
· For the channel/signal of target cell that does not follow R17 unified TCI state, Alt. 4 is supported automatically if we cannot reach an agreement about this issue.
· CMCC
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where followUnifiedTCI-state is not enabled or not provided, No new behaviour is introduced on top of Rel-17 unified TCI (Alt 4).
· NTT DOCOMO
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided, okay to support either Alt1 or Alt4 with clarification below. Alt.1 is slightly preferred.
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell.
· Alt.4: No new behavior is introduced on top of Rel-17 unified TCI. 
· Note: It implies the network schedules transmission only based on the CORESET(s) following Rel-17 unified TCI until corresponding beam information is configured for above mentioned CORESETs by the new serving cell after cell switch.
· Apple
· After execution of LTM cell switch command, for CORESET 0 or other CORESETs assocaited with Type 0A/1/2-PDCCH CSS search when ‘followUnifiedTCISate’ is absent, the UE follows the SSB associated with the indicated TCI-state in the cell switch command until a new TCI-State is activated for the CORESETs (i.e., Alt.1).
· Samsung
· Proposal 4: for CORESETs associated with CSS set other than Type3-PDCCH CSS set, after cell switch down-select the following options for the TCI state indication:
· The CORESETs associated with CSS set other than Type3-PDCCH CSS and CORESET with index 0 set follow the unified TCI state of the target cell until configured a new TCI state.
· An additional TCI state is signalled in the cell switch command for the CORESETs associated with CSS set other than Type3-PDCCH CSS set and CORESET with index 0.
· Alt1
· <omitted parts>
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD. The UE obtains the QCL assumptions from the TCI-State for DM-RS of PDSCH and DM-RS of PDCCH, and the CSI -RS applying the indicated TCI state. The UE determines an UL TX spatial filter, if applicable, from the TCI-State and/or TCI-UL-State for dynamic-grant and configured-grant based PUSCH and PUCCH, and SRS applying the indicated TCI state. For a CORESET with index 0 or a CORESET associated with at least CSS sets other than Type-3 PDCCH CSS sets, a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET, are quasi co-located with reference signals provided by the TCI-State.
· Alt2
· <omitted parts>
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD. The UE obtains the QCL assumptions from the TCI-State for DM-RS of PDSCH and DM-RS of PDCCH, and the CSI -RS applying the indicated TCI state. The UE determines an UL TX spatial filter, if applicable, from the TCI-State and/or TCI-UL-State for dynamic-grant and configured-grant based PUSCH and PUCCH, and SRS applying the indicated TCI state. 
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a second TCI-State in LTM-dl-OrJointTCI-StateToAddModList. For a CORESET with index 0 or a CORESET associated with at least CSS sets other than Type-3 PDCCH CSS sets, a DM-RS antenna port for PDCCH receptions in the CORESET and a DM-RS antenna port for PDSCH receptions scheduled by DCI formats provided by PDCCH receptions in the CORESET, are quasi co-located with reference signals provided by the second TCI-State.
· Nokia
· At least for RACH-less LTM, for CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided and followUnifiedTCI-state is not enabled or not provided, the UE assumed to be indicated with no TCI State, but uses the beam indicated in the cell switch command until a new TCI activation is given to the UE.
· Ruijie
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where followUnifiedTCI-state is not enabled or not provided, Alt.1’ is adopted
· Alt.1’: use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI activation/indication is given in the target cell
· IDC
· For beam indication of target cell based on Rel-17 unified TCI framework applied to CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no TCI state activation is provided, followUnifiedTCI-state is not enabled or not provided 
· No new behavior is introduced on top of Rel-17 unified TCI.
· Qualcomm
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) associated with Type 0A/1/2-PDCCH CSS sets where no Rel-15/16 TCI state activation for PDCCH is provided and followUnifiedTCI-state is not enabled or not provided
· Support to use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI indication is given in the target cell
· 

[FL observation]
The situation has not been changed from the previous meeting: companies have a different understanding/preference on the solution, and FL doesn’t see a compromise way to go.

Additionally, it was pointed out in RAN1#114bis that applicability to other PDCCH CSS types (i.e. 0B: multi/broadcast, 1A: SDT, 2A: PEI) need to be checked, but no detailed analyses were provided in this meeting. 
Related to this issue, the monitoring occasions for Type 0A/1/2-PDCCH CSS from the TCI state in the LTM cell switch command (until a new TCI state is activated for the CORESETs) needs more discussion in RAN1. FL believes that this issue can be solved when the main issue (QCL assumption) is resolved.
Considering the situation that we have already spent a lot of time for this, FL suggestion is to conclude this issue by adopting the majority view. If failed, we can conclude this issue just as “no consensus”.  
[FL Proposal 5.3.1-v1]
Approach 1. 
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) [associated with Type 0A/0B/1/1A/2/2A-PDCCH CSS sets]/[associated with CSS sets other than Type3-PDCCH CSS sets] where followUnifiedTCI-state is not enabled or not provided, Alt.1 is supported
· Alt.1: Follow the indicated TCI state until a new TCI state is configured or activated by the target cell
· (8) Supported by Ericsson, ZTE, Fujitsu, Spreadtrum, NTT DOCOMO, Apple, Samsung, Nokia
· (X) Opposed by QC
· Alt.1’: use the QCL assumption of the SSB configured as the root QCL reference of the indicated TCI until a TCI activation/indication is given in the target cell
· (2) Supported by Fujitsu, Qualcomm
· (X) Opposed by ***
· Alt.4: No new behaviour is introduced on top of Rel-17 unified TCI 
· (6) Supported by vivo, CATT, Xiaomi, CMCC, NTT DOCOMO, IDC
· (X) Opposed by ***
Approach 2. No consensus on the UE behavior for the following case: 
· For beam indication of target cell based on Rel-17 unified TCI framework applied to at least CORESET#0 and CORESETs (other than CORESET#0) [associated with Type 0A/0B/1/1A/2/2A-PDCCH CSS sets]/[associated with CSS sets other than Type3-PDCCH CSS sets] where followUnifiedTCI-state is not enabled or not provided
· 
FL note: 
· RAN1 should decide which wording to take:
· [associated with Type 0A/0B/1/1A/2/2A-PDCCH CSS sets] or 
· [associated with CSS sets other than Type3-PDCCH CSS sets]
· If Alt.4 or approach 2 is taken, the consequence is the following. This can be capture in the chair’s minute as a note
· the network schedules transmission only based on the CORESET(s) following Rel-17 unified TCI until corresponding beam information is configured for above mentioned CORESETs by the new serving cell after cell switch.
[Comments to FL Proposal 5.3.1-v1]
For approach 1, companies are encouraged to provide their views which one to support and/or oppose (provide the reason, please!)
	Company
	Comment

	NTT DOCOMO
	Support

	Fujitsu
	Basically, all the Alternatives can work. In our view, the difference is that Alt.1/Alt.1’ provides a clear UE behavior, but Alt.4 is not clear enough if nothing is specified at all.

	NOKIA
	Support Approach 1 (with Alt1) as its simpler and does not incur any further restrictions as mentioned by Fujitsu. Also, we note that this may not be an issue when a RACH-based cell switch procedure is performed.

	QC
	Support Alt.1’. Oppose Alt.1 due to Rx mismatch issue between indicated TCI and SSB common beam. Also, if gNB wants to follow the indicated TCI, why not configure CORESET to follow indicated TCI? This use case is weak. 
We are also fine for the conclusion for no consensus, i.e. up to UE implementation

	FUTUREWEI
	Fine with approach 1 and Alt1.

	vivo
	Support Alt.4, it does not violet the R17 beam indication mechanism and can be achieved by network scheduling.

	NEC
	We support Approach 1 and Alt.1.

	Samsung1
	Approach 1 Alt1 or include additional TCI state in CSC

	ZTE
	Support Alt 1 of approach 1

	Xiaomi
	Our first choice is Alt.1 in Approach 1. While, if we cannot reach any agreement on this issue, then alt.4 is automatically applied right? No need to introduce Approach 2.

	Lenovo
	We prefer Alt.1 of approach 1. We understand this should be a new scenario different from the common CORESET reception in Rel-17 ICBM where the UE can receive signals from the serving cell. In LTM, the UE can only receive signals from the target cell after receiving LTM MAC CE.

	Huawei, HiSilicon
	The discussion is related to 5.3.5

	LG
	Support approach 1 and Alt 4 is sufficient





[High-RRC] Beam application time 
RAN4 LS is received after October meeting: 
RAN4 do not define beam application time. If the definition of beam application time is needed from RAN1’s perspective, RAN4 understands that it would be only specified by RAN1. Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional beam application time component in the cell switch delay requirements. 
From the RAN4 description, there might be no necessity of further RAN1 discussion for this issue. 
However, according to the discussion so far, beam application time in RAN1 may require RRC signaling (depending on our decision). Final decision will be made at RAN1#115 based on companies’ contribution.
[Summary of contributions]
· Futurewei
· Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional beam application time component in the cell switch delay requirements. The same rule can also be applicable to RAN1 because the beam application time can be completely absorbed by the cell switch delay defined in RAN4.
· Proposal 2: Do not support to define beam application time for LTM from RAN1 perspective.
· Proposal 3: UE can apply the TCI state provided by Cell Switch Command (CSC) after cell switch delay for LTM.
· ZTE
· Proposal 6: Indicated TCI state in cell switch command is applied starting from a first slot that at least .   after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s).
· Note: From RAN1 perspective, it is not necessary to define additional beam application time on top of cell switch delay for the case that TCI state is indicated together with the cell switch command.
· Ericsson
· The beam application time for LTM is configured by the NW based on UE capability
· The smallest value of the configurable beam application time for LTM that can be configured is .   
· The TA is updated when the new beam is applied
· OPPO
· Proposal 2: There is no need to define the beam application time for TCI state indicated in MAC CE cell switch command of LTM.
· Proposal 3: The TCI state(s) indicated in the MAC CE cell switch command shall be applied starting from the first slot containing the first DL reception/ UL transmission in the new cell.
· CATT
· RAN1 needs not to define beam application time. Cell switch delay configured by RRC is used to determine the application time of the TCI state(s) for the target cell.
· Lenovo
· The application time of the LTM MAC CE is determine by TLTM = 〖3N〗_slot^(subframe,µ)+k, the value of k is FFS. And the TLTM is calculated based on the SCS of serving cell, e.g., the UL SCS of the serving cell or the smallest value of the SCS of the serving cell of and the SCS of the target cell.
· Google
· Make SPEC change to reflect RAN4’s LS that TCI state indicated in LTM cell switch command is applied from a first slot after the cell switch delay
· CMCC
· Two options can be considered for the reference SCS for beam application time. 
· Option 1: serving cell SCS
· Option 2: the minimum value of the SCS of serving cell and the target cell.
· NEC
· The beam application time for Rel-18 LTM should be defined as 3ms after UE transmits the HARQ-ACK information for the cell switch command MAC CE.
· FGI
· Proposal 7	The UE should apply different beam application time based on whether TCI state activation is received before or simultaneously with the cell switch command
· NTT DOCOMO
· No need to define beam application time in RAN1.
· Apple
· The beam application time for beam information indicated in CSC command is defined as 3ms after UE sends the HARQ-ACK information for the CSC MAC-CE.
· Samsung
· Proposal 13: When the TCI state has been activated before, the cell switch command the beam application time is .. When the TCI state is activated in the cell switch command. The beam activation time is determined by following RAN4 rules.
· Proposal 14: The beam application time is independent of the sub-carrier spacing of the channel used for the cell switch command and of the channels or signals to which the beam indication is being applied.
· Nokia
· RAN1 does not need to introduce and define beam application time for the TCI indication given in the cell switch command.
· Qualcomm
· Application time should be specified for the SpCell/CG update command
· Application time can be different for previously activated and deactivated new SpCell/CG
· On the application time of the indicated TCI state(s) in the cell switch command
· If the TCI state activation command is received before the cell switch command
· The indicated TCI state application time starts from the first slot that is at least X symbols after the last symbol of the PUCCH/PUSCH carrying the HARQ-ACK for the PDSCH containing the cell switch command MAC-CE
· The first slot and the X symbols are determined based on the smallest SCS among the target CCs’ BWPs to be used after the cell switch command
· If the TCI state activation command is received together with the cell switch command
· The indicated TCI state application time starts from the first slot that is 3 ms after the slot containing the PUCCH/PUSCH carrying the HARQ-ACK for the cell switch command 
· 
[FL observation]
Companies have a different view on the necessity to define the beam application time in RAN1 considering the LS from RAN4:
· No need to capture in RAN1 specification on top of cell switch time defined by RAN4
· Futurewei, OPPO, CATT, NTT DOCOMO, Nokia
· Need to capture in RAN1 specification
· ZTE (at least )
· Ericsson (UE capability and configure the value (smallest value is ) . TA also applies) 
· Google (TCI state indicated in LTM cell switch command is applied from a first slot after the cell switch delay)
· CMCC (SCS)
· NEC (3ms)
· FGI
· Apple (3ms)
· Samsung (, independent of the sub-carrier spacing of the channel used for the cell switch command and of the channels or signals to which the beam indication is being applied.)
· Qualcomm (3ms)
The justification to introduce beam application time is described as follows
· Ericsson: During Rel-15, the application time for MAC CEs related to TCI states were defined by RAN1, and rules regarding requirements of time between DCI and PDSCH when TCI is included in DCI. The MAC CE rules defined by RAN1 were subsequently updated by RAN4. In Rel-17, there were also discussions on how to define the beam application time.
· Apple: In previous releases, the beam application time is always defined in RAN1 first and the corresonding requirement is defined later for different use cases in RAN4. We do not see any reason to handle it differently for LTM operation. Instead, the same handling should be followed to decouple with RAN4 work.   
Before going to discussion on the necessary spec change, we can have some baseline discussion to achieve better understanding
[FL Proposal 5.3.2-v1]
FL suggests having a Q&A first for our better understanding: 
· Question 1: What happens if RAN1 doesn’t specify/define beam application time while RAN4 will define cell switching time? Is this mandatory required for RAN4 to define a cell switching time?
· Question 2: If beam application time is necessary, do we allow UE capability(ies) and why? Are multiple UE capabilities (i.e. different values) supported depending on the condition? If the value is related to only the processing time at MAC layer, a single value e.g. 3ms (irrespective of reference SCS) would be enough. 
· Question 3: Do we need a configurability for the value of beam application time? If so, how does the network decide the value? It should be noted that RRC reconfiguration shouldn’t/cannot be performed due to subsequent LTM. Also, how many parameters for beam application time needs to be configured for a UE? 
FL note: 
· RAN1 should make decision in this meeting at least whether or not RRC parameter(s) is introduced.
· If we cannot conclude this issue in this meeting, the solution with RRC configuration is automatically removed. 
[Comments to FL Proposal 5.3.2-v1]
Companies are encouraged to provide their answers to the 3 questions in FL Proposal 5.3.2-v1. After that, FL will make a new proposal based on them. 
	Company
	Answers/Comments

	NTT DOCOMO
	Q1: Yes. If RAN1 doesn’t define beam application time, RAN4 should define cell switching time.
Q2/Q3: In our understanding, the required beam application time is more related to scenario, e.g., intra-DU or inter-CU for target cell, intra-frequency or inter-frequency for target cell. Thus, NW configuration of beam application time is needed. And NW could configure multiple values for different cases. Regarding UE capability, we have no strong view. If UE capability reporting is introduced, NW configuration of multiple values should consider UE capability as well.

	Ericsson
	Q1: RAN4 will define a cell switch timing requirement, irrespective of what RAN1 decides on beam application time. RAN4 could also define a UE capability for cell switch time. 
Q2: yes, we would allow UE capabilities, since different UEs may take different amount to perform the beam switch/cell switch. The NW may also consider the NW properties, regarding intra/inter-DU. However, the NW does not have to start communicating directly after the beam/cell switch: it is only the earliest point in time.
Q3: Yes, to handle different UE capabilities, and NW deployments.

	Fujitsu
	Question 1: In our view, LTM can work with the cell switching time only. To achieve this, the cell switching time needs to be defined.
Question 2: If beam application time (BAT) is necessary, the UE capability reporting is needed. Different BAT values may be required at least depending on whether the TCI state indicated in the cell switch command has been activated before the cell switch command or not. 
Question 3: If beam application time is necessary, the network configuration is needed. For example, one of the BAT values will be applied depending on the final cell switch decision.

	NOKIA
	Question 1: As the necessary time to apply the beam for any case, i.e., when pre TCI activation or/and early UL sync has been achieved or not, is taken in to cell switch delay by RAN4, we don’t see any need to further define BAT as this is a different scenario from Rel-15 or Rel-17 BM. 
We just need to specify that the UE should be able to use that beam after the cell switch delay at least in RACH-less cell switch scenarios. Also, as a special scenario when RACH-based cell switch is performed, we have explicit agreements in section 5.3.5 on whether the beam can be used or not for the RACH procedure. That’s all we need. 

	QC
	For Q1, RAN4 may not consider the UE capability on beam application time in the cell switch timing
For Q2, yes, UE capability is needed as in legacy unified TCI
For Q3, this may or may not be needed as long as the cell switching time can accommodate the UE capability on beam application time

	FUTUREWEI
	Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional or parallel beam application time component in RAN1 on top of the cell switch delay requirements. According to the definition of cell switch delay in RAN4, LTM cell switch delay (DLTM defined in RAN4) is the delay from the end of the last TTI containing the MAC-CE command for cell switch until the time UE transmits the first UL message on the target cell. Therefore, during LTM cell switch delay, UE has sufficient time to finish preparing for TCI state application. Additionally, the definition of cell switch delay is already defined in RAN4 and the exact value of cell switch delay may depend on different scenarios, such as RACH-based LTM, RACH-less LTM, etc.    

	vivo
	Before discussing the necessity of BAT in RAN1, it would be better to clarify the definition of BAT firstly. 
· If it only means the processing time for cell switch command MAC CE, i.e., 3ms, we are fine however calling it BAT is not appropriate. 
· If it means the timeline of UE’s spatial filter based on the indicated TCI state, which includes 3ms and RF tuning timing (for inter-frequency case), corresponding motivation and benefit should be clarified, since no data Tx/Rx is performed based on the indicated TCI state at once after the BAT.  
· If it means the timeline of data Tx/Rx based on the indicated TCI state, which includes 3ms, RF tuning time, RRC signaling decoding and application time, high layer switch time and so on, there is no difference between cell switch time and BAT. In this case, it is unnecessary to specify it in RAN1. 
In addition, high-layer operation within LTM procedure designed by RAN2/3 does not consider ACK. If BAT is introduced, additional specification may be introduced to RAN2/3 and an LS should be sent for them

	Samsung1
	Q1: This depends on the definition of cell switch time, if the cell switch time is defined as the time the UE starts to transmit to or receive from the candidate cell (using the indicated beam), the cell switch time becomes the beam application time. Otherwise, two separate times should be defined.
Q2: If the indicated TCI state has been previously activated, I think that one value is sufficient based on MAC CE processing (e.g., 3 ms after HARQ of CSC MAC CE). If CSC activates TCI state, additional latency is needed, we can consider UE capability.
Q3: BAT is configured by RRC

	ZTE
	Q1: According to the agreements that have been made in RAN4 so far, we can notice that the cell switch requires at least (1) Tcmd and (2)Tprocessing,2, where Tcmd = THARQ + 3ms and THARQ is the timing between cell switch command and acknowledgement; Tprocessing,2 is time for UE processing that is still discussed in RAN4. Further combining RAN4 LS content, cell switch time has covered beam application time. Based on this, we understand that RAN1 does not have to define an additional beam application time but need to clarify when the indicated TCI state in CSC takes effect in RAN1 spec and in our understanding the it should be effective after at least THARQ + 3ms. 
Q2/3: at least from RAN4 agreements, we understand that “THARQ + 3ms” seems to be sufficient to cover all possible scenarios. But if majority companies wants to introduce different UE capability, we are open to it.

	Xiaomi
	Q1: Based on the LS from RAN4, which is copied below for your convenience, from RAN4’s perspective, the beam application time can be covered by cell switch delay requirements. Then, it is not necessary to define beam application time for LTM.


LS from RAN4 [R4-2317331]: RAN4 do not define beam application time. If the definition of beam application time is needed from RAN1’s perspective, RAN4 understands that it would be only specified by RAN1. Current cell switch delay defined in RAN4 can cover the TCI state application time, and there is no need to include additional beam application time component in the cell switch delay requirements.

	Lenovo
	Q1: RAN4 should specify the cell switch timing considering both intra and inter frequency LTM.
Q2: Basically, beam application time is needed for LTM. And BAT specified in Rel-17 unified TCI framework can be reused. However, the BAT for inter-frequency LTM needs to be enhanced by considering the RF switching time.
Q3: NW configuration should be needed.

	Huawei, HiSilicon
	Before answer the questions from LS, maybe we need to identify whether there is any DL/UL transmission within the cell switch delay defined by RAN4. According to RAN4 agreement, the cell switch delay is from CSC to the first UL. Maybe we should ask RAN4 clarification whether the dynamic grant for the first UL is included in the cell switch delay. If not included, then it seems no need to define BAT as no transmission happens within the cell switch delay.

	IDCC
	Q1: If RAN1 does not define beam application time, RAN4 should define cell switching time.
Q2: Yes. Q3: Yes.



[FL Proposal 5.3.2-v2]
· Apply the following TP to section 21 of TS38.213
· Alt.1 introduce beam application time with RRC configurability (to take into account the delay caused by the network, e.g. inter-DU scenario) 
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is [BeamAppTime-r18: parameter name is TBD] TBD after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.
· The values of BeamAppTime-r18 are {3, 5, 10, 15ms, other values are TBD in RAN#115}
· UE capability(ies) is/are introduced, and the details are discussed under UE capability session
· Alt 2: cell switch time defied in RAN4 is applied in RAN1 specification
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is cell switch time defined in [x, TS 38.133] TBD after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.
· Alt.3: do not define anything about beam application time in RAN1 specification
· A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is TBD after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.


[Low] Simultaneous operation of Rel-17 ICBM and Rel-18 LTM
FL observation: majority of the companies see no necessity to introduce any new features to support this operation in Rel-18
FL suggestion is to discuss this issue under UE capability session
[Summary of contributions]
· NTT DOCOMO
· Simultaneous operation of R17 ICBM and R18 LTM can be configured, subject to UE capability.
· No specific enhancement is needed. For a candidate cell with the same PCI configured in both Rel-17 ICBM configuration signaling and Rel-18 LTM configuration signaling, both Rel-17 ICBM and Rel-18 LTM can be performed for this cell.
· Samsung
· Rel-18 LTM and Rel-17 ICBM can operate together. A UE first uses a beam of the target cell, before switching to the target cell.
· If the QCL source RS of TCI state(s) indicated to the UE before cell switch and the QCL source RS of TCI state(s) in the cell switch command are the same, the UE maintains the same beam after cell switch.
· Vivo
· If the target cell is a serving cell or is an AddtionalPCI associated with active TCI states for ICBM, the TCI state in the cell switch command refer to the TCI state pool in the target cell configuration;
· Otherwise, the TCI state in the cell switch command refer to the LTM TCI state pool associated with the target cell;
· When a candidate cell is an active serving cell or is an active AddtionalPCI for ICBM, considering the corresponding LTM TCI state pool has no benefits and increase UE complexity on TCI state activation, the corresponding LTM TCI state pool configuration is ignored and corresponding LTM TCI state activation/deactivation triggered by Candidate LTM TCI state activation/deactivation MAC CE is not expected by UE.
· 
[FL observation]
From the discussion so far, the common understanding is that Rel-18 LTM and Rel-17 ICBM are the separate and independent feature, and the support of simultaneous operation is technically possible and can be left to the UE feature discussion. On the other hand, there are proposals to introduce optimizations when these features are configured simultaneously.
Since we have already entered a maintenance phase, it is not good idea to introduce any optimization techniques. Thus, FL would suggest not to do so. Interested companies are encouraged to bring a RAN plenary proposal for Rel-19. 
With this understanding, the discussion of this section is closed. Note that the simultaneous operation of Rel-18 LTM and Rel-17 ICBM can be discussed under UE capability session. 
[Comments if any]
	Company
	Comment

	
	

	
	

	
	





[High-RRC] Beam indication for multiple cells for CA
The common understanding is that the existing mechanism, i.e. the use of SimultaneiousU-TCI-statelist is applicable for LTM case. 
However, there are two different views where this RRC parameter is provided: FL thinks Alt.1 is the easier way and relevant for maintenance phase
· Alt 1. Under ServingCellConfig for the target cell. 
· Alt 2. Under LTM-Candidate-r18
After that, we can discuss when the TCI states for the candidate cells in the list (i.e. potential Scells) are activated.  
It was also pointed that this mechanism doesn’t work for the case where beam configuration is different for each cell, i.e. FR1-FR2 CA
More discussion is necessary whether/how to address this case in Rel-18
If no consensus achieved, Alt.1 would be the interpretation and TCI state activation can be discussed as a maintenance issue
[Summary of contributions]
· Futurewei:
· Proposal 4: Support that simultaneousTCI-UpdateList mechanism defined in Rel-17 can be reused for TCI state activation and indication for multiple cells for CA in Rel-18 LTM if same TCI state applied for the multiple cells.
· Proposal 5: Support that the mechanism used for TCI states indicated by single DCI for multiple TRPs can be considered as baseline for TCI state activation and indication for multiple cells for CA in Rel-18 LTM if different TCI states applied for the multiple cells.
· Huawei
· If one or more than one CC of a candidate cell group are configured in a same simultaneous TCI activate list, the TCI states activated by the new MAC CE shall apply to all CCs in the same list for the candidate cell group. The beam indication in the cell switch command can be applied to multiple active CCs of the target cell group. Adopt TP#4 in clause 21 of TS38.213
· A UE can be indicated, by LTM-Config, candidate cells and SS/PBCH blocks per candidate cell for the UE to obtain synchronization and measure corresponding L1-RSRPs [10, TS 38.133]. A MAC CE command can activate TCI states, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells or for a set of CCs of corresponding cell groups if [simultaneousU-TCI-UpdateList-r18] is configured. The UE is provided configurations by LTM-CSI-ReportConfigToAddModList for reporting L1-RSRP measurements [6, TS 38.214] that include a number of candidate cells and a number of SS/PBCH blocks per candidate cell from the number of candidate cells. 
<omitted> 
A UE can be provided by a MAC CE in a PDSCH reception on the serving cell [11, TS 38.321] a TCI-State and/or TCI-UL-State in LTM-dl-OrJointTCI-StateToAddModList and/or LTM-ul-TCI-ToAddModList indicating a unified TCI state [6, TS 38.214] for applicable receptions or transmissions on a candidate cell from the number of candidate cells or for a set of active CCs of corresponding cell group if [simultaneousU-TCI-UpdateList-r18] is configured. The UE applies the TCI-State and/or TCI-UL-State, if indicated by the MAC CE, from a first slot that is  after the last symbol of a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE, and is the SCS configuration for the TBD.
· In LTM-Candidate-r18, at least one ltm-simultaneously-UTCI-list can be configured, and for each list, a set of cells can be included by configuring their PCI.
· ZTE
· Proposal 7: TCI state for target cell indicated in cell switch command can be applied to a list of cells if target cell is in the list of cells
· The list of cells can be configured by reusing Rel-17 RRC parameter “simultaneousU-TCI-UpdateList”.
· Ericsson
· After the RRC reconfiguration triggered by the cell-switch command, the UE activates TCI states using the simultaneousU-TCI-UpdateList parameters in the candidate cell configuration.
· Fujitsu
· simultaneousU-TCI-UpdateList is provided under LTM-Candidate-r18.
· When a MAC CE activates TCI states for a candidate cell, it also activates the same TCI states for the candidate cells in the same simultaneousU-TCI-UpdateList.
· When the cell switch command indicates a TCI state for a target cell, it also indicates the same TCI state for the target cells in the same simultaneousU-TCI-UpdateList.
· Vivo
· The indicated TCI state in the cell switch command can also be activated/applied for the target SCell(s), which is included in the same SimultaneiousU-TCI-statelist as the target SpCell, and SimultaneiousU-TCI-statelist is configured under the target CG.
· CATT
· For CA scenarios, the beam indication in cell switch command could be applied to multiple CCs in SimultaneousU-TCI-statelist provided under ServingCellConfig for the target cell.
· Xiaomi
· It is better to specified that the indicated beam in applied to all cell in cell group to avoid more discussion about the beam indication method for the cell(s) not included in simultaneousU-TCI-UpdateList.
· FGI
· The beam indication in the cell switch command is applied to multiple cells in the same simultaneous TCI state update list.
· A simultaneous TCI state update list corresponds to a candidate cell group.
· TCI state activation of the cells in the same simultaneous TCI state update list is applied when the cell switch command is received. 
· Samsung
· For multi-cell operation in LTM consider the following:
· List(s) (up to 4) of cells that follow the indicated TCI state for the candidate cell is included in the LTM candidate cell configuration.
· The cell switch command can include a flag indicating whether to apply the indicated TCI state(s) in the cell switch command to the candidate Pcell only or to additional cells as determined by the configured list(s) of cells applying the indicated TCI state.
· IDC
· A TCI state indicated in the cell switch command is applied to multiple cells included in the list of simultaneous TCI state of the indicated target cell (when the list is configured) when the cells indicated in the list are active after the reception of cell switch command.
· Qualcomm
· For the beam indication together with the cell switch command, support that the same indicated TCI state can be applied to multiple new cells in the same CC list
· The SimultaneiousU-TCI-statelist is configured under ServingCellConfig for the target cell
[FL observation]
Given the RAN2 conclusion that CA scenario can be supported by RRC based approach, most of the companies are OK to introduce Rel-17 based approach (i.e. SimultaneiousU-TCI-statelist). It is noted that beam indication for multiple cells with different ID (e.g. applicable to FR1-FR2 CA) cannot be supported with this solution as only a single (pair of) TCI state can be included in the cell switch command. 
On top of that, the question is where this parameter, SimultaneiousU-TCI-statelist, is included in the IE:
· Alt.1 Under LTM-Candidate-r18
· Alt.2 Under ServingCellConfig of the target cell
Some companies have already clarified which alternative to take, but not everyone. Therefore, the majority view is not clear yet. 
The timing of TCI state activation also needs to be decided. If Alt.1 is taken, TCI state activation for SCell(s) can be performed when TCI state activation MAC CE is received. On the other hand, If Alt.2 is taken, TCI state activation for SCell(s) should be performed when the RRC configuration for the target cell takes effect (i.e. after cell switch). 
FL plan is to consolidate these alternatives first as well as gathering the companies’ preference. Final decision should be made at this meeting as there might be an RRC impact depending on our decision. 
FL view is that Alt.1 would be easier to conclude this issue. However, the benefit of Alt.2 should be well understood before making decision. 
[FL Proposal 5.3.4-v1]
Choose one alternative from below at RAN1#115. 
· TCI state indication included in cell switch command indicates the TCI state(s) for SpCell of target cell(s)
· A TCI state indicated in the cell switch command is applied to multiple cells included in the list of simultaneous TCI state of the indicated target cell (when the list is configured) when the cells indicated in the list are active after the reception of cell switch command 
· Alt.1
· Rel-17 mechanism, i.e. simultaneousU-TCI-UpdateList, is reused as it is, and simultaneousU-TCI-UpdateList is included under ServingCellConfig of the target cell
· TCI state activation of the SCell(s) in the list are performed when the cell switch command including the TCI state indication is received.
· Alt.2
· Rel-17 mechanism, i.e. simultaneousU-TCI-UpdateList, is reused, and up to 4 simultaneousU-TCI-UpdateList is included under LTM-Candidate-r18
· TCI state activation of the SCell(s) in the list are performed when a MAC CE to activate LTM TCI states is received
FL note: If we cannot conclude this issue in this meeting, Alt 2 is automatically deleted. 
[Comments to FL Proposal 5.3.4-v1]
Companies are encouraged to provide which alternative you prefer and the reason (especially for the benefit of alt.2 over alt.1). Also, please provide your idea to polish the wording of each alternative. 
	Company
	Comment

	NTT DOCOMO
	Support Alt1.

	Ericsson
	Support Alt2. But this functionality is good to have – it is not essential.

	Fujitsu
	Alt.2 is preferred. For Alt.2, TCI state activation for both the Pcell and the SCells are performed before receiving cell switch command. For Alt.1, the TCI state for PCell is activated before receiving cell switch command but the TCI states for SCells are activated when receiving cell switch command. After cell switch, Alt.2 would be beneficial in terms of using multiple beams from multiple CA cells more quickly, e.g., initiating a high throughput transmission.

	NOKIA
	We notice that this issue is also related to 5.3.6 as even for SCells it also needs to be clarified whether/how an LTM TCI state is mapped to respective BM TCI state pool.
From the above alternatives, we prefer Alt-2 because of the issue mentioned by Fujitsu – different timing of activation may cause some issues. However, for Alt-2, TCI state pools of SCells may also need to be provided to the UE before cell switch.
Overall, we agree with Ericsson, this functionality is not essential. 

	MediaTek
	For Alt2, if candidate Scell TCI state lists are also included in candidate cell configuration as mentioned by Nokia, then we are not sure the configuration overhead and UE capabilities are manageable. More importantly, why UE needs to sync up with Scells before cell switch if UE can not enjoy the CA benefit before cell switch?
We support Alt1 in principle. However, we have a question on the feasibility of the second bullet:
TCI state activation of the SCell(s) in the list are performed when the cell switch command including the TCI state indication is received
Q: Which TCI states in the Scells are activated? In other word, what is the relation between Scell TCI state list and LTM TCI state list?
In our view, discussion under 5.3.6 is related and we prefer to have decision on 5.3.6 first or have a joint discussion on the second bullet of 5.3.4 and discussion 5.3.6 

	QC
	Support Alt1. Do not support Alt2, which mandates LTM TCI pool even for UE not supporting TCI pre-activation. Also, there is no LTM TCI for SCells to our understanding. All candidate cells are for potential SpCells

	FUTUREWEI
	We are fine with Alt.2. Alt.1 may introduce more latency since UE can’t apply ServingCellConfig and determine the SCell(s) in the list before receiving cell switch command (CSC), and naturally the corresponding TCI state activation for SCell(s) can’t be performed by UE before receiving CSC, also mentioned by other companies.

	vivo
	Support Alt.1. According to RAN2 agreement, active status of the SCell is configured under CellGroupConfig of the target CG and it is only applicable for UE after the reception of cell switch command. For Alt-2, if LTM TCI state activation MAC CE is received before cell switch, UE may perform TCI state activation for all cells included in the simultaneousU-TCI-UpdateList. After receiving cell switch command, what is UE behaviour on the activated TCI state(s) associated with inactive serving cell included in the simultaneousU-TCI-UpdateList? If deactivating, synchronization tracking on the cells before cell switch is useless. if retaining, new UE behaviour will be introduced.  
In addition, one point needs to be clarified is that simultaneousU-TCI-UpdateList is included under CellGroupConfig of the target CG, rather than under ServingCellConfig of the target cell.

	ZTE
	We are fine that indicated TCI state in CSC can be applied for a list of cells and the target cell is in this list and 1st bullet in Alt1 is more aligned with our understanding. But for TCI state activation of SCell, it can follow legacy MAC CE activation signaling after CSC.

	Xiaomi
	Support alt.1

	Lenovo
	Fine with Alt1.

	Huawei, HiSilicon
	We support Alt 2. It can pre-activated LTM TCI state on the Scells if they are activated autonomously after CSC. As for the configuration of LTM TCI state pool, we think current RRC table provided by RAN1 is per cell and it can be SpCell or Scell. We should clarify such assumption to RAN2. 

	IDCC
	Support Alt2.



[FL Proposal 5.3.4-v2]
FL note: considering the concern provided by the companies, Alt 2 wouldn’t be a right way to go at this moment
Conclusion
· No consensus to include simultaneousU-TCI-UpdateList under LTM-Candidate-r18 to activate and indicate TCI states for SCell(s) after cell switch command. 



[High] TCI states used during and after cell switch command for RACH-based LTM
This issue was postponed because RAN2 had the same discussion
· RAN2 conclusion:
· Session chair: We wait for R1 discussion. If not converged at next meeting RAN2 can decide.
In Rel-18 LTM and when TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after receiving cell switch command,
· Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command. 
· Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 
· Opt.3: 
· During RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 
· Opt.5: 
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· Opt.6: 
· Channels associate with RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
· Channel following indicated TCI states until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command


Therefore, RAN1 can make the final decision on this issue, while some coordination between RAN1 and RAN2 would also be helpful
The point of the discussion is:
· Just following indicated TCI state is helpful to unify the operation regardless of RACH
· During RACH procedure, just reusing legacy procedure would be useful not to change the UE behavior. On the other hand, UE is required to further perform the SSB measurement to detect the best SSB to perform RACH for this case. 
· What is the applicable physical channels implied by “during RACH procedure”
· Whether TRS should be used during RACH procedure, when configured.
This is an essential correction for RACH based LTM, and should be concluded at RAN1#115
[Summary of contributions]
· Futurewei
· Observation 1: If the beam selected by UE itself during PRACH procedure is different from the beam provided by cell switch command, always following the beam provided in the cell switch command by UE may damage transmission/reception performances for the target cell, and result in misalignment between pathloss measurement RS and transmission beam.
· Proposal 1: Support always following the beam provided in the cell switch command for LTM if UE selects a beam, during PRACH procedure, same as the beam provided in cell switch command.
· Huawei
· Proposal 10: When CFRA is triggered by cell switch command and TCI state is indicated at same time, UE follows the indicated TCI state in CSC during and after the RACH procedure until a new TCI state is indicated by target cell. 
· Proposal 11: When CBRA is performed after CSC, UE follows the SSB identified during a recent RACH procedure during and after the RACH procedure until a new TCI state is indicated by target cell. Adopt TP#3 in clause 8.1 of TS38.213.
· For a PRACH transmission by a UE triggered by a PDCCH order or by a MAC-CE [11, TS 38.321], the PRACH mask index field, if the value of the random access preamble index field is not zero, indicates the PRACH occasion for the PRACH transmission where the PRACH occasions are associated with the SS/PBCH block index indicated by the SS/PBCH block index field of the PDCCH order or the MAC-CE and, if any, a cell indicator field indicates a cell for the PRACH transmission [5, TS 38.212]. If the UE is provided  by cellSpecificKoffset, the PRACH occasion is after slot  where  is the slot of the UL BWP for the PRACH transmission that overlaps with the end of the PDCCH order reception assuming , and  is the SCS configuration for the PRACH transmission. If the PDCCH reception for the PDCCH order includes two PDCCH candidates from two linked search space sets based on searchSpaceLinkingId, as described in clause 10.1, the last symbol of the PDCCH reception is the last symbol of the PDCCH candidate that ends later. The PDCCH reception includes the two PDCCH candidates also when the UE is not required to monitor one of the two PDCCH candidates as described in clauses 10 (except clause 10.4), 11.1, 11.1.1 and 17.2. For a PRACH transmission triggered by a MAC-CE [11, TS 38.321] and a TCI-State in dl-OrJointTCI-StateList and/or TCI-UL-State is indicated the MAC-CE, the UE determines a Tx spatial domain filter for random access preamble transmission according to the quasi co-location parameters associated with QCL Type-D RS provided by the TCI-State or reference signal provided by TCI-UL-State.
· 
· ZTE
· Proposal 4: For the case that CFRA is triggered by cell switch command, from RAN1 perspective
· If TCI state is indicated in cell switch command, SSB index for CFRA should be same as SSB index in the indicated TCI state.
· If TCI state is not indicated in cell switch command, a clarification on whether SSB index for CFRA in cell switch command is from the activated TCI state list before cell switch command is needed.
· Note: RAN4 needs to consider this case when specifying the relevant requirement on HO delay.
· Proposal 5: For the case that RACH based procedure is done after cell switch command, UE follows SSB identified in the recent RACH based procedure such as legacy CFRA or CBRA.
· Ericsson
· The UE applies the TCI state index in the cell-switch command after the completion of a RACH procedure triggered by the cell-switch command. 
· The indicated candidate TCI state could include a TRS, which is a better source for QCL Type A than an SSB.
· The TCI state indicated in the cell-switch command corresponds to the best SSB from the target. In contrast, when the UE selects a random access occasion, the selected SSB only has to be good enough – there is no guarantee the UE chooses the best SSB.
· It would be preferable to have the same solution for all cases.
· Fujitsu
· When the TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after the cell switch command, the following harmonized solution is supported.
· For CFRA:
· During the RACH procedure, the UE follows the SSB indicated in the cell switch command.
· After the RACH procedure until a new TCI state is applied, the UE follows the TCI state indicated in the cell switch command.
· For CBRA:
· During the RACH procedure, the UE follows the SSB identified during the RACH procedure.
· After the RACH procedure until a new TCI state is applied, 
· if the SSB identified during the RACH procedure is the same as the SSB of the TCI state indicated in the cell switch command, the UE follows the TCI state indicated in the cell switch command,
· otherwise, the UE follows the SSB identified during the RACH procedure.
· Vivo
· When CFRA-based handover is triggered by the cell switch command, it is assumed that SSB index indicated in the cell switch command is the same as the root QCL source RS of the indicated TCI state. And during and after RACH procedure, UE always follows the indicated TCI state until a TCI state of the new serving cell is configured/activated/indicated.
· When CBRA-based handover is performed, during and after RACH procedure, UE always follows the QCL assumption determined within RACH procedure until a TCI state of the new serving cell is configured/activated/indicated, rather than the indicated TCI-State/TCI-IUL-State in the cell switch command.
· Spreadtrum
· In R18 LTM and when beam is indicated together with cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command,
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· Panasonic
· In R18 LTM and when beam is indicated together with cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command, Opt. 3 is selected:
· Opt.3: During RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command.
· CATT
· Proposal 6: For RACH-based LTM, the following UE behaviors are supported:
· CFRA: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated SSB index in the cell switch command. 
· CBRA: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during the most recent RACH procedure. 
· Xiaomi
· If RACH based cell switch is triggered, during and after the RACH, UE applies the beam indicated by the TCI state in cell switch command until new TCI state is indicated by target cell.
· Google
· Proposal 2: When unified TCI state(s) is indicated in cell switch command, if UE needs to perform RACH-based handover after receiving cell switch command, UE follows the indicated unified TCI state(s) in the cell switch command after RACH procedure, until a new TCI state is indicated by the target cell.
· CMCC
· When a UE oriented PRACH transmission happened after cell switching, the beam direction of PRACH transmission should depends on UE’s detection or the follow the SSB which used for the DL synchronization.
· If a PDCCH ordered RACH is triggered by the target cell, the UE should follow the indication from the PDCCH for the PRACH transmission. The UE should follow the beam indication for the PDCCH monitoring.
· If the PDCCH ordered PRACH transmission can be triggered in the LTM cell switch command, the UE can use the indicated beam in the cell switch command for the PRACH transmission.
· In Rel-18 LTM and when TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after receiving cell switch command, option 4 is preferred. 
· Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 
· Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI states in the cell switch command.
· Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure.
· KDDI	
· Proposal 1: Support Opt.5 
· Opt.5: During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· FGI
· A UE follows the SSB of the TCI state indicated in the cell switch command for CFRA indicated by the cell switch command.
· NTT DOCOMO
· When beam is indicated in cell switch command and UE needs to perform RACH-based handover after receiving cell switch command, 
· During RACH procedure, UE follows the SSB associated with the indicated TCI state in the cell switch command.
· After RACH procedure, UE follows the indicated TCI state in cell switch command until a new TCI state is indicated by the new serving cell.
· Apple
· For a RACH procedure after cell-switch command, during RACH procedure and until a new TCI-state is indicated by DCI from target cell, the following was used for QCL assumption:
· CFRA procedure, UE follows the indicated TCI-state in the cell-switch command. 
· CBRA procedure, UE follows the SSB identified during the recent RACH procedure. 
· Samsung
· For channels associated with the RACH procedure, the UE follows the QCL rules defined in the specifications. For other channels, the joint TCI state or the pair of DL/UL TCI states in the cell switch command are always applied by the UE until a new TCI state is indicated to the UE.
· Nokia
· In R18 LTM and when beam is indicated together with the cell switch command, for the scenario where the UE needs to perform RACH-based handover after receiving cell switch command, 
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is above a threshold value, use that SSB during the RACH procedure, and use the indicated TCI-state after the RACH procedure until a new TCI state is indicated by the target cell.
· If the SSB corresponding to the indicated TCI state in the cell switch command has a reference signal receive power (RSRP) that is below a threshold value, ignores the TCI indication provided in the cell switch command, and use the SSB identified during the RACH procedure during and after the RACH procedure until a new TCI state is indicated by the target cell.
· Ruijie
· In Rel-18 LTM and when TCI-state field is included in the cell switch command, for the scenario where the UE needs to perform RACH-based LTM after receiving cell switch command, support Opt.5:
· Opt.5: 
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· IDCC
· For UE behavior for the beam indication field for the RACH based handover scenario after cell switch command, no new mechanism is introduced.
· Qualcomm
· For RACH-based LTM, UE should choose RACH beam whose SSB is in the indicated TCI(s) or serves as the root QCL source of the TRS in the indicated TCI(s) in the cell switch command
· For RACH-based LTM, from RAN1 point of view, UE will apply the TCI(s) indicated in cell switch command after the latter of the TCI application time and the RACH procedure successful completion time, i.e. after Msg2 for CFRA, and after Msg4 for CBRA
[FL observation]
The situation has become more complicated as three more options are proposed. Since the technical discussion has already been done in RAN1#114 and all options can work, FL suggestion is to simply take the majority view, even though clear majority cannot be found
[FL Proposal 5.3.5-v1] 
Choose one from the options below based on the majority view. 
· Opt.1: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command. 
· (5) Supported by Futurewei, Ericsson, Xiaomi, Google, IDCC
· (X) Objected by XXX
· Opt.2: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 
· (0) Supported by 
· (X) Objected by XXX
· Opt.3: 
· During RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· (1) Supported by Ericsson
· (X) Objected by XXX
· Opt.4: CFRA with Opt.1 and CBRA with Opt.2. 
· (5) Supported by Huawei, ZTE, vivo, CMCC, Apple
· (X) Objected by XXX
· Fujitsu suggests indicated TCI states if the identified SSB is same as the QCL source of the indicated TCI state (Option 4-1)
· CATT suggests indicated SSB instead of TCI states for CFRA (Option 4-2)
· Opt.5: 
· During RACH procedure, a UE follows the SSB of the indicated TCI-state in the cell switch command. 
· After RACH procedure until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· (4) Suppoted by KDDI, NTT DOCOMO, Ruijie, Qualcomm
· (X) Objected by XXX
· Opt.6: 
· Channels associate with RACH procedure, a UE follows the SSB identified during a recent RACH procedure.
· Channel following indicated TCI states until a new TCI state is indicated by the target cell, a UE follows the indicated TCI-state in the cell switch command
· (1) Supported by Samsung
· (X) Objected by XXX
· Opt.7
· If the RSRP is higher than a threshold, take Opt.5. Otherwise, take Option 2
· (1) Supported by Nokia
· (X) Objected by XXX

[Comments to FL Proposal 5.3.5-v1]
Companies are encouraged to provide their views which one to support and/or oppose (provide the reason, please!)
	Company
	Comment

	[bookmark: _Hlk150448625]NTT DOCOMO
	For CFRA, we support Opt5 (the same intention as Opt1 but with different wording). For CBRA, we’re okay to follow legacy CBRA, i.e., Opt2.

	Ericsson
	We should strive for a single solution both for CBRA and CFRA. In our understanding, if RAN1 does not agree on any option, RAN2 will choose opt 2.
In our view, opt 6 and opt3 are the same.
We would be OK also with opt 5.

	Fujitsu
	Option 4 with modifications of both Option 4-1 and Option 4-2. 
During the RACH procedure, the design principle is that CFRA and CBRA will reuse the legacy as much as possible. However, for CFRA, an SSB index will be explicitly indicated by the cell switch command (similar with PDCCH order). Therefore, CFRA should use the indicated SSB (i.e., Option 4-2). 
After the RACH procedure, the design principle is to use the best beam. Therefore, the indicated TCI state will be used as much as possible, unless a better beam can be found. However, for CBRA, a better beam is found when the SSB identified during the RACH procedure is different from the QCL source of the indicated TCI state. In this case, the identified SSB is a better beam and thus should be used. If the identified SSB is the same as the QCL source of the indicated TCI state, the indicated TCI state can still be used (i.e., Option 4-1).

	NOKIA
	We also prefer to have a single solution for CFRA and CBRA. 
With option 3 – we can support both CFRA and CBRA (for CFRA, SSB identified during a recent RACH procedure could be the one given by the network and for CBRA, SSB identified during a recent RACH procedure could be the one identified by the UE). 
We also support option 5. 

	QC
	Support Option 5

	FUTUREWEI
	We are fine with Option 4: CFRA with Opt.1 and CBRA with Opt.2., as the same beam may be used by UE for RACH and PUSCH transmission in CFRA, but for CBRA, CSC need not carry beam indication. 

	vivo
	Support Opt.4. Separate solutions for CFRA-based HO and CBRA-based HO are more reasonable. In the legacy RACH procedure, beam measurement and selection does not happen within the PDCCH-ordered RACH procedure, while it happens within the legacy CFRA and CBRA procedure. Due to PDCCH-ordered RACH triggered by cell switch command has been agreed in RAN2, there are three types of RACH-based HO in LTM. 
For PDCCH-ordered RACH-based HO, due to no beam change, UE should follow the QCL assumption determined by the SSB indicated in the cell switch command during the RACH procedure, and follow the QCL assumption determined by the indicated TCI state after cell switch command.
For legacy CFRA or CBRA-based HO, to avoid specification change in RAN2, legacy procedure should be reused. Thus, considering the identified beam may be different from the previously indicated one, it is better to follow the identified beam during and after RACH procedure.   

	NEC
	We support Opt.1 or Opt.5.

	Samsung1
	For CBRA and CFRA, there are existing rules on the QCL assumptions of the channels involved in the RACH procedure, we think that these rules should be followed.
The question becomes for other channels; do they follow the QCL assumptions found during the RACH procedure or the indicated TCI state in the CSC. We think the CSC command indicated TCI state should be followed.

	Ruijie
	Support option 5.

	ZTE
	This issue will be discussed in RAN2 at this meeting, so we tend to wait for RAN2’s decision.

	Xiaomi
	Support option 1. And we can also live with option 4.
In addition, we do not actually get the difference between option1 and option5. They are almost the same, right?

	Lenovo
	We prefer option 4 with the following update:
Opt.1 for CFRA: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the source SSB of the indicated TCI-state in the cell switch command. However, since the SSB index for the CFRA is explicitly indicated in the LTM MAC CE, this option can be done by NW implementation to ensure such restriction.
Opt.2 for CBRA: During and after RACH procedure until a new TCI state is indicated by the target cell, a UE follows the SSB identified during a recent RACH procedure. 

	Huawei, HiSilicon
	We support option 4 and 4-1. 
For CFRA triggered by CSC, a reasonable gNB implementation should ensure the SSB index for CFRA and QCL source of TCI state indicated in CSC are aligned. UE should follow the indicated TCI state, as the TA to be used after CSC is on the beam indicated by the TCI. In such case, the SSB index associated with CFRA is just for UE to determine the RO.
For CFRA/CBRA configured by RRC, UE have flexibility to select SSB preconfigured. In such case, we should allow UE select its own beam. 

	LG
	According to the latest RAN2 agreement below, CFRA resource information can be included for PDCCH ordered RACH.
	As to the CFRA resource related information in LTM MAC CE, it is the information similar to those in the legacy PDCCH order triggered RACH, including preamble index, UL/SUL indicator, SSB index, PRACH Mask index (FFS which config is referring to), and FFS on the Msg1 repetition number, and FFS additional info


Based on the above, it would be differentiated whether the CFRA resource indication is provided or not. 
· If the LTM cell switch MAC-CE includes the CFRA information, UE follows the legacy PDCCH ordered RACH procedure (i.e. Opt 1)
Else, UE follows the SSB identified during a recent RACH procedure (i.e. Opt 2)





[High] Association of TCI state indication in the cell switch command
· The TCI state indicated in the cell switch command is associated with
· LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state [in the new serving cell] is indicated
· Note: after TCI in the new serving cell is indicated, legacy BM is used.
· FFS: whether and how retain LTM activated TCI states for candidate cell

FL would like to decouple this issue from others, e.g. 5-3. However, it should be noted that “separate TCI state pool management for LTM and legacy BM” is the baseline assumption here
The cyan part above could be the common understanding of the group considering the current agreement in RAN3
The controversial part is how to reduce the UE complexity to manage these two TCI state pools:
One solution is to associate these two TCI state pool: for a candidate cell, the TCI state list should be the same for LTM-candidate-r18 and ServingCellConfig, and the indicated TCI state index can point the same TCI state.
Another solution is to relax the UE capability, i.e. to introduce a very limited number of activated TCI states (for LTM and BM) 

[Summary of contributions]
· Huawei
· For the TCI state indicated by CSC, it should refer to the LTM TCI state configured in ltm-DL-OrJointTCI-StateToAddModList-r18 and ltm-UL-TCI-ToAddModList-r18.
· Proposal 6: The configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. 
· Proposal 7: The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell should be a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.  
· Ericsson
· The UE assumes the TCI state index in the beam indication refers to the configuration of the TCI states configured in the active BWP of the SpCell of the ServingCellConfiguration of the target RRC configuration.
· Vivo
· LTM TCI state pool is at least a subset of TCI state pool in the target cell for legacy BM if the target cell is a non-serving cell or inactive serving cell in the source CG;
· TCI state pool configured in the active serving cell in the source CG is at least a subset of TCI state pool in the target cell for legacy BM it the target cell is an active serving cell in the source CG.
· LTM TCI state pool for the target cell and TCI state pool for the target cell when the target cell is a non-serving cell or inactive serving cell to determine the legacy BM TCI state corresponds to the indicated LTM TCI state.
· Spreadtrum
· Support [FL Proposal 5-4-1c-v4] with remove the bracket
· The TCI state indicated in the cell switch command is associated with
· LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state [in the new serving cell] is indicate
· Note: after TCI in the new serving cell is indicated, legacy BM is used.
· FFS: whether and how to retain LTM activated TCI states for candidate cell
· Panasonic
· For the TCI state indication in the cell switch command, 
· It is associated with the LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· UE uses the indicated TCI state in the cell switch command until a TCI state in the new serving cell is indicated.
· CATT
· Support independent TCI state list management for LTM and legacy BM
· Apple
· For LTM operation, a UE assumes the LTM-TCI-state list is either identical to the TCI-state list configured inside of candidate cell configure or a subset of normal TCI-state list by substracting the first ‘N’ TCI-states. 
· Samsung
· After the cell switch command, the activated LTM TCI states of the candidate cell (the new serving cell) become the activated TCI states of the new serving cell and can be indicated to the UE until a new subset of TCI states is activated.
· After indicating one or a pair of TCI state, from the LTM TCI state pool of the target cell, in the cell switch command, the activated TCI states of the serving cell can be deactivated.
· After the cell switch command, the UE continues to use the TCI state(s) of the MAC CE command until a MAC CE activating TCI states on the new serving cell, and a new TCI state(s) is indicated to the UE from the activated TCI states.
· Nokia
· Proposal 1: TCI State(s) provided in the Candidate Cell TCI States Activation/Deactivation MAC CE are associated with the LTM TCI state pool of the candidate cell, i.e., configured under LTM-Candidate-r18.
· Proposal 2: The TCI state indicated in the cell switch command is associated with the LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.
· Proposal 6: Upon the cell switch, for the target cell, UE may consider the LTM TCI states of the target cell activated before the cell switch as valid for intra/inter-cell beam management within the target cell (new serving cell) based on having the common reference signal configuration. 
· 
· Proposal 7: For the UEs which only supports the same configuration for LTM TCI states and BM TCI states, LTM TCI states of the target cell activated before the cell switch are considered active for intra/inter-cell beam management within the target cell (new serving cell) only when the configurations for LTM TCI states and BM TCI states are the same.
· IDC
· The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e., configured under LTM-Candidate-r18.
· MediaTek
· Proposal 1: For Rel-18 L1/L2 mobility, the TCI state indicated in the cell switch command is associated with LTM TCI state list of the target cell, i.e., configured under LTM-Candidate-r18
· Proposal 2: For Rel-18 L1/L2 mobility, after receiving cell switch command, UE uses the LTM TCI state provided in the cell switch command until a TCI state in the target cell is indicated based on legacy beam management
· Qualcomm
· Both the TCI state list(s) provided in candidate cell config and the TCI state list(s) configured outside both serving cell and candidate cell config are valid
· They share the same TCI state ID space for the same candidate cell, and the TCI states in these lists can be activated simultaneously
· For a target cell, the same TCI state ID in the LTM TCI state pool of the target cell and the serving cell TCI state pool of the target cell should have the same QCL source RS and QCL type
[FL observation]
To main issues are discussed in this section:
· Issue 1: Which TCI state pool is the TCI state field included in cell swich command associated with?
· Alt 1. LTM (Candidate) TCI state pool
· Alt 2. Legacy TCI state pool for target cell 
· Issue 2: Whether the TCI state pool of LTM and legacy BM for a target cell should be the same or subset, where the same means that tci-StateId, qcl-Type1 and qcl-Type2 are identical
· If yes, the management of activated TCI states at a UE would be easy
· If no, gNB has more flexibility to configure TCI state pool, e.g. presence of TRS configuration in the LTM TCI state pool and/or numbering of tci-StateId. 
Even though companies have provided 2nd level details on top of these issues, FL suggestion is to focus on the two issues above in this meeting as they are critical for the basic procedure of LTM
[FL Proposal 5.3.6a-v1]
· The TCI state indicated in the cell switch command is associated with:
· Option A-1: LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· (7) Supported by Huawei, Spreadtrum, Panasonic, Samsung, Nokia, IDC, MediaTek
· Option A-2: TCI state pool of the target cell, i.e. target cell’s ServingCellConfig
· (1) Supported by Ericsson
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state in the new serving cell is indicated based on legacy beam management
· 
FL note: FL sees the benefit and drawback for each option. With option A-1, the necessary information exchange between DUs have been understood by RAN3. With option A-2, the activated TCI state handling can be simplified as the procedure before and after CSC can completely be independent. 
[FL Proposal 5.3.6b-v1]
· Option B-1
· UE assumes that:
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. 
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.
· Option B-2
· UE assumes that: 
· for a candidate cell, the LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 can be independent from the serving cell TCI state(s) in dl-OrJointTCI-StateList-r17.
FL note: 
· The benefit of option B-1 is to smooth transition from source cell to new serving cell by LTM in terms of TCI state when option A-1 is adopted. If option A-2 is adopted, option B-1 has a benefit from serving DU perspective because the legacy BM TCI state pool at the target cell can be known without any additional information exchange. In addition, the TCI state management by a UE can also be simplified. Meanwhile, the potential drawback of option B-1 is how to achieve the consistency between two TCI state pools including TRS configuration, which can be further discussed under section 5.5.2.
· The benefit of option B-2 is the flexibility of the network, i.e. any configuration of TCI state pool is possible. The combination of option A-1 and B-2 can achieve the most flexible configuration resulting in UE complexity. Combination of option A-2 and B-2 looks a bit strange because activated TCI states (from LTM TCI state pool) and indicated TCI state (from legacy BM TCI state pool) shall be aligned. 
· Overall, FL thinks option A-2 + option B-1 can simply the work in RAN1 (especially the procedure after CSC), but A-1 + B-1 also works. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
[Comments to FL Proposal 5.3.6a-v1 and 5.3.6b-v2]
	Company
	Comment

	NTT DOCOMO
	Prefer A-1 + B-1.

	Ericsson
	There is a misunderstanding that RAN3 procedures only support option A-1. The TCI states provided to the S-DU is an independent list of TCI states, which can be used to support either option A-1 or A-2: it is a matter of configuration.
The LTM TCI states were introduced to support pre-synchronization. We have no agreement that RSs in the LTM TCI state can be used as QCL source for PDCCH/PDSCH DMRS. 
With option A-2, option B-1 follows automatically: since there is only one list of TCI states in the S-DU, the LTM TCI states and the serving cell TCI states cannot be different.

	Fujitsu
	Proposal 5.3.6a-v1: In our view, the second bullet may be discussed separately. For the first bullet, Option A-1 is our understanding and thus is preferred.
Proposal 5.3.6b-v2: We are fine with either Option B-1 or Option B-2. From the simplicity point of view, Option B-1 is slightly preferred.

	NOKIA
	Thanks for putting the good observation in FL note section – this clarifies what can work or what cannot. 
FL Proposal 5.3.6a-v1:
We support Option A-1, but we want to add Candidate Cell TCI States Activation/Deactivation MAC-CE command in the main bullet because it would clarify that for both MAC-CEs we use the same TCI state pool. Currently, the same parameter is used for both MAC-CE in the running CR 38.321 [R2-2311595].
FL Proposal 5.3.6b-v1
First we want to clarify the need of this proposal. This proposal is needed because we want to establish an interaction between LTM TCI state pool and legacy BM TCI state pool, e.g., how to map the indicated or/and activated TCI states to the BM pool. If no interaction is needed, e.g., the indicated TCI state is used temporarily until a target cell new TCI activation/indication, then we don’t this proposal.
We support to have an interaction and suggest introducing UE capability for supporting only option B-1 or not. That way it provides a bit flexibility to the NW on using one of the options from option B-1 and option B-2.
Note: With option A-2+option B-1 combination, since LTM TCI states will be a subset of BM TCI states, we still need to support option A-1 as this would automatically support option A-2, and will also be applicable to Candidate Cell TCI activation/deactivation command; otherwise, we need to explain separately what to be used for Candidate Cell TCI activation/deactivation command.

	MediaTek
	First, we need to have a common understanding on the feasibility of Option A-2. If Option A-2 can work, then the selection of option B-1 and B-2 may not be needed and we support Option A-2, which is way more easier than Option A-1 and proposal 5.3.4-v1 and some questions under 5.5.2 are not needed. 
If only OptionA-1 can work, then we support Option A-1+Option B-1 in principle. We would like to first confirm that the intention of introducing the relation between the LTM TCI state ltm-DL-OrJointTCI-StateToAddModList-r18 and TCI state in dl-OrJointTCI-StateList-r17 is to allow the TCI states in dl-OrJointTCI-StateList-r17 which are related to the active LTM TCI states (same TCI ID) are also activated without extra signaling? If so, we suggest to capture this aspect in the proposal.
The other thing we would like to point out is the indicated TCI state in the cell switch command can have SSB as the RS based on the agreement we made:
	Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command


   
If SSB in configured in the indicated TCI state and we agree on Option B-1, then we need to allow UE to use SSB as the RS of a serving beam to receive PDCCH/PDSCH. Since this aspect has not been discussed yet, we suggest to limit the Option B-1 to TRS only. 
In summary, we suggest the following update on Option B-1 IF Option A-2 doesn’t work.
· Option B-1
· UE assumes that:
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2 when TRS is configured in the LTM TCI state . 
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.  
· A TCI state in dl-OrJointTCI-StateList-r17 in ServingCellConfig is active if the LTM TCI state with the same tci-StateId in ltm-DL-OrJointTCI-StateToAddModList-r18 is active.


	QC
	Fine with Option A-1 + Option B-1

	FUTUREWEI
	We are fine with A-1, as A-2 may have some problems for UE to activate the TCI state before receiving cell switch command.
We are fine with B-1, which can at least reduce signaling overhead and latency for TCI state activation compared with B-2. 

	vivo
	Support Option B-1, and either Option A-1 or A-2 is fine.

	Samsung1
	Option A-1 for first proposal
For second proposal, for B-1, we are fine with the second sub-bullet only
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.
Same should also apply UL TCI states.

	ZTE
	Proposal 5.3.6a-v1: 
For the case that TCI states are activated before CSC and TCI state is indicated in CSC, we think that it is more appropriate to consider “indicated TCI state in SCS” is associated with LTM TCI state pool of the target cell. While for the case that TCI state is activated and indicated in CSC, it may require further clarification whether activated and/or indicated TCI state in CSC is from LTM TCI state pool of the target cell since this TCI state pool can be obtained by Cell switch command for UE perspective.
Proposal 5.3.6b-v2: we don’t have a strongly preference in option B-1 or B-2.

	Xiaomi
	FL Proposal 5.3.6a-v1: Option A-1
FL Proposal 5.3.6b-v1: Fine with both option B-1 and B-2. But if option B-1 is supported, the QCL source RS for LTM TCI state is always CSI-RS, right? Because the configuration of LTM TCI state is the same as the TCI state in dl-OrJointTCI-StateList-r17 in ServingCellConfig. Then, it is a little bit different with the agreement mentioned by MTK that SSB or TRS can be configured in a TCI state for the candidate cell.

	Lenovo
	For FL Proposal 5.3.6a-v1: We support Option A-1. If the TCI state configured for candidate cell is used, why we need to configure TCI states in LTM-Candidate-r18 additionally?
For FL Proposal 5.3.6b-v1: We understate we only need to assume that the TCI state configured LTM-Candidate-r18 should be part of TCI states pool of each candidate cell.

	Huawei, HiSilicon
	Support the combination of A-1+B-1. To our understanding A-2 does not work as the TCI state pool in the container for candidate cell may not be known to source DU. Let source DU know full configuration of TCI state in candidate cell is more than enough as most TCI states in candidate cell is not useful in handover procedure. The motivation of B-1 is trying to reduce additional complexity after CSC to switch the TCI state pool from LTM pool to serving cell pool.

	IDCC
	A1- and B1-second bullet. We are also fine with B2.



[FL Proposal 5.3.6b-v2]
Adopt Option B-1 below:
· Option B-1
· UE assumes that:
· when TRS is configured in the LTM TCI state: 
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. 
· Otherwise (when SSB is configured in the LTM TCI state) :
· TBD (to be resolved in RAN1#115)
· [For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. ]
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.
· Option B-2
· UE assumes that: 
· for a candidate cell, the LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 can be independent from the serving cell TCI state(s) in dl-OrJointTCI-StateList-r17.
[FL Proposal 5.3.6a-v2]
Take option A-1 or A-2 (FL thinks the UE behaviour is the same)
· Option A-1: 
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· A TCI state in dl-OrJointTCI-StateList-r17 in ServingCellConfig is active after cell switch command if the LTM TCI state with the same tci-StateId in ltm-DL-OrJointTCI-StateToAddModList-r18 is activated.
· Option A-2: 
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with TCI state pool of the target cell, i.e. target cell’s ServingCellConfig
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state in the new serving cell is indicated based on legacy beam management
[FL Proposal 5.3.6b-v3]
Offline consensus 
Adopt Option B-1 below:
· Option B-1
· UE may assume that:
· when TRS is configured in the LTM TCI state: 
· For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 and ul-TCI-ToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and ul-TCI-ToAddModList-r17 in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. 
· Otherwise (when SSB is configured in the LTM TCI state) :
· [For a candidate cell, the configuration of an LTM TCI state in ltm-DL-OrJointTCI-StateToAddModList-r18 is same as its counterpart in dl-OrJointTCI-StateList-r17 and [UL TCI state] in ServingCellConfig, at least in terms of tci-StateId, qcl-Type1 and qcl-Type2. ]
· The LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 of a candidate cell is a subset of serving cell TCI state(s) in dl-OrJointTCI-StateList-r17 of the same cell.
· Option B-2
· UE assumes that: 
· for a candidate cell, the LTM TCI state(s) in ltm-DL-OrJointTCI-StateToAddModList-r18 can be independent from the serving cell TCI state(s) in dl-OrJointTCI-StateList-r17.
[FL Proposal 5.3.6a-v3]
· Option A-1: 
· Supported by Nokia, Huawei, IDC, DOCOMO, Panasonic, ZTE, Apple
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· [A TCI state in dl-OrJointTCI-StateList-r17 in ServingCellConfig is active after cell switch command if the LTM TCI state with the same tci-StateId in ltm-DL-OrJointTCI-StateToAddModList-r18 is activated.]
· Option A-2: 
· Supported by ??
· The TCI states in the candidate Cell TCI activation/deactivation command is associated with LTM TCI state pool of the target cell, i.e. configured under LTM-Candidate-r18
· The TCI state indicated in the cell switch command is associated with TCI state pool of the target cell, i.e. target cell’s ServingCellConfig
· UE uses the TCI state provided in the cell switch command after receiving cell switch command until a TCI state in the new serving cell is indicated based on legacy beam management



[Closed] Others
Panasonic
· Scenario 3 for LTM (i.e. beam indication after cell switch command) is supported in Rel-18
· Beam indication field in the cell switch command is absent for scenario 3.
OPPO
· For the beam indication of LTM in the case of inter-cell mTRP:
· The TCI state(s) indicated through inter-cell beam management is applied to UE-specific PDCCH/PDSCH, PUSCH and PUCCH, as specified in Rel-17
· The TCI state(s) indicated in MAC CE cell switch command is only applied to UE-common PDCCH/PDSCH.
Lenovo
· [bookmark: _Toc142319662][bookmark: _Toc142638396]When more than one TCI state of a candidate cell are activated before LTM and the candidate cell is the target cell indicated by the LTM MAC CE, each of the activated TCI states is mapped to the TCI codepoint of the DCI format 1_1/1_2 of the target cell for DCI based beam indication in the target cell.
Google
· UE does not apply beam indication from the TCI field in a DCI format 1_1/1_2, if the DCI format 1_1/1_2 schedules a PDSCH carrying a LTM CSC
CMCC
· It should be further clarified the motivation to support multiple TRPs in LTM.
NEC
· Rel-15 TCI framework based TCI state indication for each channel may be included in the cell switch command.

FL sees we have no time to discuss these issues in this meeting. In addition, Some of them have already concluded or it has already confirmed that the interest level is not high enough to trigger the online discussion. 
[Comments if any]
	Company
	Comment

	
	

	
	

	
	






Contents of Cell switch command
No issue was identified in this meeting


TCI state activation
[High-RRC] Deactivation of activated TCI states for LTM
The following issue was identified during RAN1#115, but no time to come-back was available
RAN1 to discuss how to activate/deactivate LTM TCI states for multiple cells based on the running CR 38.321, which allows LTM TCI state activation for single cell at one time
RAN1 spirit is to solve this issue without impacting MAC specifications
[Summary of contributions]
· Fujitsu
· On how to activate/deactivate LTM TCI states for multiple candidate cells, the following should be supported.
· If multiple MAC CEs are contained within one MAC PDU, the LTM TCI states of multiple candidate cells are activated or deactivated at one time.
· If multiple MAC CEs are contained within multiple MAC PDUs, the LTM TCI state activation for one candidate cell does not deactivate the activated LTM TCI states of another candidate cell.
· Spreadtrum
· TCI state activation/deactivation MAC-CE can be used to deactivate one or more LTM TCI states for a candidate cell.
· Google
· Upon receiving TCI state activation for LTM, if the number of activated TCI state(s) in serving cell and activated TCI state(s) for candidate cell(s) is larger than UE capability, UE deactivates activated TCI states in serving cell. 
· FFS when to deactivate activated TCI state(s) in serving cell if the number of activated TCI state(s) in serving cell and activated TCI state(s) for candidate cell(s) is less than or equal to UE capability. 
· Samsung
· When a cell switch command includes a joint TCI state or a pair of DL/UL TCI states for the candidate cell, the activated TCI states of the serving cell become deactivated.
· Nokia
· Since the Candidate Cell TCI States Activation/Deactivation MAC CE can only activate TCI states of one candidate cell at a time, existing mechanism of deactivation, where the deactivation of a TCI state is implicit if the latest MAC CE providing the activation command does not include that activated TCI state, could not be used to deactivate TCI states of a candidate cell.
· Support of deactivation of LTM TCI states using:
· Alternative 1: Timer-based approach, i.e., a timer can be configured for the supervision of already activated TCI states.
· The timer can be started when the UE receives the activation command or successfully connects to the target cell using the indicated TCI in the cell switch command. While timer is running the UE is considering the TCI states activated, and when the timer expires, the UE assumes the TCI states associated with the timer are not active anymore. 
· The timer may supervise all TCI states for one or more cells, or it may be configured per candidate LTM cell.
· Alternative 2: Signalling based approach, i.e., deactivation MAC-CE to deactivate one or more TCI states of a candidate cell (or set of candidate cells).
· 
[FL observation]
Regarding the deactivation of LTM TCI states, the following solutions are proposed in this meeting. 
· Option 1: A MAC PDU including LTM TCI state activation MAC CE can deactivate all previously activated LTM TCI states, and LTM TCI states included in the MAC PDU are acivated
· This might be a RAN2 issue as MAC PDU is transparent from PHY
· Option 2: TCI state activation/deactivation MAC-CE can be used to deactivate one or more LTM TCI states for a candidate cell
· FL under standing is that new bit field to indicate the deactivation is defined in the MAC CE. But the details are not clear. In any case, this would be a RAN2 task
· Another approach is to introduce define a deactivation MAC CE to deactivate one or more TCI states of a candidate cell (or set of candidate cells).
· Option 3: a timer can be configured for the supervision of already activated TCI states
[FL Proposal 5.5.1-v1]
Companies are encouraged to provide their views on the following approaches for TCI state deactivation. Note the background of this issue is that a MAC CE for LTM TCI state activation can indicate a single candidate cell while RAN1 has agreed to support TCI state activation for multiple cells. 
· Option 1: A MAC PDU including LTM TCI state activation MAC CE can deactivate all previously activated LTM TCI states, and LTM TCI states included in the MAC PDU are activated
· This might be a RAN2 issue as MAC PDU is transparent from PHY perspective
· Option 2: TCI state activation/deactivation MAC-CE can be used to deactivate one or more LTM TCI states for a candidate cell
· FL understanding is that new bit field to indicate which TCI state(s) to deactivate in the MAC CE. Another solution is reuse the codepoint of the existing field, but the details needs more discussion. But the details are not clear. In any case, this would be a RAN2 task
· Another approach is to introduce define a deactivation MAC CE to deactivate one or more TCI states of a candidate cell (or set of candidate cells).
· Option 3: a timer can be configured for the supervision of already activated TCI states
FL note: 
· The FL proposal will be updated after the feedback from companies. 
[Comments to FL Proposal 5.5.1-v1]
	Company
	Comment

	NTT DOCOMO
	Option 2 is preferred. And an LS can be sent to RAN2 to describe the issue with candidate solutions. The final decision can be up to RAN2.

	Ericsson
	Don’t support activation of multiple candidate cells using any hack. If this is essential, we ask RAN2 to update the MAC CE. If it’s not essential, we don’t support it.

	Fujitsu
	Firstly, it may worth being clarified this is for the case “before the cell switch command”. In our understanding, whether to retain or deactivate TCI states after cell switch command is addressed by another proposal. 
In our view, both Option 1 and Option 2 can work. If following the principle that “for a same cell, a later MAC CE can deactivate the TCI states activated by a previous MAC CE”, we may not need changing the bit field for the MAC CE.

	NOKIA
	In general, we support option 2 or option 3. 
For option 1 – we want to clarify whether this means that a Candidate Cell TCI States Activation/Deactivation MAC CE may automatically deactivate TCI states of the candidate cells not indicated in the MAC CE? Is yes, that could also be a simple solution to resolve this issue. 
Otherwise, please note that if we don’t specify anything, then with the current Candidate Cell MAC-CE activation/deactivation, it is not possible to deactivate the active LTM TCI states of other candidate cells (other than the indicated candidate cell in the latest MAC-CE). This may put some constraints on the NW if the UE can only handle a limited number of active LTM TCI states. 

	QC
	Prefer Option 1 and ask RAN2 to update the MAC-CE design to support multiple candidate cells

	FUTUREWEI
	Send LS to RAN2 and ask for RAN2 to solve the problem.

	vivo
	It is a RAN2 issue. It would be better to send LS to RAN2 to inform them of this issue and then leave it to RAN2 to discuss.

	Samsung1
	If the MAC CE activating LTM TCI states includes 1 candidate cell, a MAC CE activating LTM TCI states for a candidate cell, deactivates LTM TCI states only for the same candidate cell.
If the MAC CE activating LTM TCI states can include one or more candidate cells, a MAC CE activating LTM TCI states, deactivates all the previously activated LTM TCI states (that are not in the new MAC CE).
We prefer the latter.

	ZTE
	If RAN2 has decided that a MAC CE can activate one or multiple TCI state for a candidate cell, then corresponding deactivation behavior should be also be done by RAN2.

	Xiaomi
	Prefer option1.

	Lenovo
	It should be a RAN2 issue.

	Huawei, HiSilicon
	We prefer option 2 which can also be used for other cases, for example, gNB hope to update the activated LTM TCI states if they are retained after CSC. 
Option 1 does not work to activate TCI states for multiple cells according to current RAN2 signalling design.

	
	



[FL Proposal 5.5.1-v2]
· Send an LS to RAN2 to inform the issue on Deactivation of activated TCI states for LTM 
· RAN1 has agreed to support TCI state activation for multiple target cells. Meanwhile, RAN1 noticed that a MAC CE to activate/deactivate TCI states designed by RAN2 is for a single candidate cell. RAN1 wondered how this MAC CE can support deactivation of multiple candidate cells.
· RAN1 has discussed the potential solutions for this issue, but the consensus is that RAN2 is more relevant place to define the solution. Therefore, RAN2 is respectfully asked to solve this issue. 



[High-RRC] UE behavior when TRS configuration is provided under LTM-Candidate-r18 for candidate cells
TRS configuration for candidate cell(s) can be provided, and UE capability is also introduced. However, the corresponding UE behavior hasn’t been clear yet.
	gNB behavior for TRS
	UE behavior for candidate cell tracking

	Provision of candidate cell TRS config.
	Whether candidate cell TRS is transmitted before cell switch takes effect
	UE capability
	Before cell switch command
	During cell switch command
(until the completion of cell switch)
	After cell switch (until receiving new MAC CE for TCI state activation)

	Yes
	Yes
	Yes
(UE can track TRS for candidate cell before cell switch)
	Alt 1. Track TRS
Alt 2. Track SSB
Alt 3. Up to UE
	Alt 1. Track TRS
Alt 2. Track SSB
Alt 3. Up to UE
	Alt 1. Track TRS
Alt 2. Track SSB
Alt 3. Up to UE

	
	No
	
	Alt 1. Track TRS 
Alt 2. Track SSB(Q. How does the UE know that TRS is not transmitted) 
Alt 3. Up to UE(Q. How does the UE know that TRS is not transmitted) 
Alt 4. This operation is not allowed (i.e. UE can assume the presence of TRS if configured)
	Alt 1. Track TRS (It should be clarified when the UE can assume the presence of TRS)
Alt 2. Track SSB(Q. How does the UE know that TRS is not transmitted) 
Alt 3. Up to UE(Q. How does the UE know that TRS is not transmitted) 
Alt 4. This operation is not allowed (i.e. UE can assume the presence of TRS if configured)
	Alt 1. Track TRS(It should be clarified when the UE can assume the presence of TRS)
Alt 2. Track SSB
Alt 3. Up to UE

	No
	Yes
	
	Track SSB
	Track SSB
	Track SSB
[Only DL scheduled by CSS (other than type 3 CSS) is allowed ??]

	
	No
	
	
	
	

	Yes
	Yes
	No
	Alt 1. Track SSB
Alt 2. This operation is not allowed (i.e. misconfiguration)
	Alt 1. Track TRS (It should be clarified when the UE can assume the presence of TRS)
Alt 2. Track SSB
Alt 3. This operation is not allowed (i.e. misconfiguration)
	Alt 1. Track TRS(It should be clarified when the UE can assume the presence of TRS)
Alt 2. Track SSB
[Only DL scheduled by CSS (other than type 3 CSS) is allowed ??]
Alt 3. This operation is not allowed (i.e. misconfiguration)

	
	No
	
	
	
	

	No
	Yes
	
	Track SSB
	Track SSB
	Track SSB
[Only DL scheduled by CSS (other than type 3 CSS) is allowed ??]

	
	No
	
	
	
	



RAN1 can look at the spec change (if any) after achieving our common understanding
[Summary of contributions]
· Huawei
· Proposal 1: There is no need to restrict TRS transmission in gNB. UE could assume the TRS is transmitted and track it if it is capable of TRS tracking. Otherwise, it should track TRS after CSC if it is configured as QCL source of TCI state indicated in CSC.
· For a UE incapable of TRS tracking, LTM TCI state with TRS as QCL source RS can be configured and activated before CSC and indicated in the CSC. The UE tracks the SSB configured as QCL source of the TRS if a pre-activation MAC CE is received before cell switch. UE further tracks the corresponding TRS after cell switch.
· Proposal 3: UE can be configured with LTM TCI state with QCL type A/D with TRS or QCL type C/D with SSB. TCI state with QCL type C/D with SSB can only be used to configure QCL source for a TRS. 
· Proposal 4: For UE incapable of TRS tracking before CSC but indicated a TCI state with TRS as QCL source in CSC, UE assume QCL type A/D with the SSB which is the root QCL source RS of the indicated TCI state until the TRS is accomplished in the target cell. Adopt TP#1 in clause 21 of TS38.213.
	Time line
	Capability of TRS tracking
	TCI state QCL C/D with SSB
	TCI state QCL A/D with TRS

	Before CSC
	Y
	Can be configured
Can be activated
	Can be configured
Can be activated (UE assume TRS is transmitted) 

	
	N
	
	Can be configured
Can be activated (UE track SSB configured as QCL source of TCI state)

	During CSC
(until first UL is acknowledged)
	Y
	Not indicated in CSC
	can be indicated in CSC
UE assumes QCL A/D with TRS for DL and UL

	
	N
	
	Can be indicated in CSC
UE assumes QCL A/D with SSB configured as QCL source of TCI state for DL and UL

	After CSC
(until new serving cell TCI state is indicated)
	Y
	Can be used as QCL source for TRS
	UE assumes QCL A/D with TRS for DL and UL

	
	N
	
	UE assumes QCL A/D with TRS for DL and UL after TRS tracking is accomplished. 


· TP to section 21 for 38.213 is provided
If the TCI-State indicating quasi co-location 'typeA' and 'typeD' with a CSI-RS resource configured with higher layer parameter trs-Info and the UE does not report the capability of measuring on a CSI-RS resource configured with higher layer parameter trs-Info of corresponding cells before receiving the MAC CE,  
-  The UE assumes that the UL TX spatial filter, if applicable, for dynamic-grant and configured-grant based PUSCH and PUCCH, and for SRS applying the indicated TCI state, is the same as Rx spatial domain filter of the SS/PBCH block which is indicated as QCL Type-D source RS of the indicated TCI state.
· -  The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block which is indicated as QCL Type-A/D source RS of the indicated TCI state.
· ZTE
· TRS-based fine DL synchronization can be achieved if TRS is configured as QCL source RS in the activated TCI state and after receiving cell switch command.
· In order not to violate the following agreement made in RAN1#113 meeting, the following should be supported for a given TCI state in LTM:
· Before/during receiving cell switch command, the UE only needs to track SSB indicated in activated TCI state.
· After receiving cell switch command, the UE can identify a TRS based on TRS indicated in indicated TCI state in the target cell, and then track the corresponding TRS. 
· Note that SSB and TRS are configured as two QCL sources in the TCI state, where SSB is mandatory while TRS is optional.
· Add “SSB w.r.t QCL-TypeC and SSB w.r.t QCL-TypeD, if applicable in a indicated TCI state for DM-RS of PDSCH and PDCCH”, “TRS w.r.t QCL-TypeA and TRS w.r.t QCL-TypeD, if applicable in indicated TCI state for DM-RS of PDSCH and PDCCH” in Clause 5.1.5 of TS 38.214 V18.0.0.
· For the DM-RS of PDCCH, if the UE is configured with LTM-dl-OrJointTCI-StateList, the UE shall expect that an indicated TCI-State in cell switch command indicates one of the following quasi co-location type(s):
· -	'typeA' with a CSI-RS resource in a LTM-NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource [where CSI-RS resource set may have a PCI different from the PCI of the serving cell], or
· -	'typeC' with a SS/PBCH block and when applicable, 'typeD' with the SS/PBCH block where SS/PBCH block may have a PCI different from the PCI of the serving cell.
· For the DM-RS of PDSCH, if the UE is configured with LTM-dl-OrJointTCI-StateList, the UE shall expect that an indicated TCI-State in cell switch command indicates one of the following quasi co-location type(s):
· -	'typeA' with a CSI-RS resource in a LTM-NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource [where CSI-RS resource set may have a PCI different from the PCI of the serving cell], or
· -	'typeC' with a SS/PBCH block and when applicable, 'typeD' with the SS/PBCH block where SS/PBCH block may have a PCI different from the PCI of the serving cell.
· Fujitsu
· On the UE behavior on tracking RS, the following should be supported. Hereafter, "after the cell switch command” means “after the cell switch command until a legacy TCI state activation MAC CE is received”.
· When the TRS configuration is provided in LTM-Candidate-r18,
· if the UE has the capability to track TRS before/during the cell switch command,
· if activated with a TCI state of which the resource RS is TRS before the cell switch command, the UE should track TRS before/during and after the cell switch command, 
· If activated with a TCI state of which the resource RS is SSB before the cell switch command, the UE should track SSB before/during and after the cell switch command.
· if the UE does not have the capability to track TRS before/during the cell switch command, 
· if activated with a TCI state of which the resource RS is TRS before the cell switch command, the UE should track SSB (which is the source of TRS) before/during the cell switch command, and track TRS after the cell switch command.
· if activated with a TCI state of which the resource RS is SSB before the cell switch command, the UE should track SSB before/during and after the cell switch command.
· When the TRS configuration is not provided in LTM-Candidate-r18, 
· if the UE has the capability to track TRS before/during the cell switch command,
· if activated with a TCI state of which the resource RS is SSB before the cell switch command, the UE should track SSB before/during and after the cell switch command.
· if the UE does not have the capability to track TRS before/during the cell switch command, 
· if activated with a TCI state of which the resource RS is SSB before the cell switch command, the UE should track SSB before/during and after the cell switch command.
· Spreadtrum
· Prior to and joint with the reception of L1/L2 CSC, UE can track SSB in Rel-18 LTM, with no restriction for TRS transmission or not.
· After cell switch, UE can track TRS with its presence assumption.
· OPPO	
· For a TCI state with TRS of candidate cell before/during cell switch command, the UE may measure the SSB that is the QCL source of that TRS for tracking the TCI state.
· CATT
· Pre-configure each TRS with its associated qcl-type source SSB for each candidate cell. UE would measure the corresponding SSB of the TCI states with TRS as QCL source.
· Google
· For SSB as QCL source RS of TCI state for a LTM candidate cell, QCL-TypeC and QCL-TypeD are provided.
· NTT DOCOMO
· New QCL rule needs to be introduced for configuration of SSB /TRS from candidate cell as resource RS for TCI state for PDCCH/PDSCH from RAN1 perspective.
· Send LS to RAN4.
· When TRS from candidate cell is configured as resource RS for TCI state for PDCCH/PDSCH, its association with SSB from candidate cell is also configured.
· Adopt following TP for TS 38.214.
For the DM-RS of PDCCH, if the UE is configured with dl-OrJointTCI-StateList, the UE shall expect that an indicated TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, the reference RS may additionally be a CSI-RS having a PCI different from the PCI of the serving cell if LTM-Config is configured, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
-     'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block having a PCI different from the PCI of the serving cell, if LTM-Config is configured.
For the DM-RS of PDSCH, if the UE is configured with dl-OrJointTCI-StateList, the UE shall expect that an indicated TCI-State indicates one of the following quasi co-location type(s):
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with the same CSI-RS resource, the reference RS may additionally be a CSI-RS having a PCI different from the PCI of the serving cell if LTM-Config is configured, or
-	'typeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info and, when applicable, 'typeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition.
· -     'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block having a PCI different from the PCI of the serving cell, if LTM-Config is configured.
· NTT DOCOMO
· If UE does not support TRS tracking for candidate cells before cell switch, UE measures/tracks SSBs for candidate cells before cell switch command. After cell switch command, UE measures/tracks TRS for target cell if TRS is provided in the indicated TCI state.
· If UE supports TRS tracking for candidate cells before cell switch, UE measures/tracks TRS for candidate cells before cell switch command if TRS is provided in the activated TCI states.
· Apple
· For LTM-TCI-state configuration, a TRS or SSB is configured as ‘QCL source RS’ based on UE capability report. 
· Nokia
· When a TRS is configured in a LTM TCI state, the UE incapable of TRS tracking before and during the cell switch can track only SSB configured as QCL source of the TRS. 
· The UE is allowed to measure TRS after receiving cell switch if the configuration is provided.
· MediaTek
· [bookmark: _Ref146750395]Proposal 7: For Rel-18 L1/L2 mobility, when SSB is configured in the TCI state indicated in cell switch command, the indicated TCI state applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) before a new TCI state for target cell is indicated.
· [bookmark: _Ref146750403]Proposal 8: For Rel-18 L1/L2 mobility, when candidate cell TRS is configured in a TCI state and the TCI state is activated before reception of cell switch command, UE is not required to track the candidate cell TRS before cell switch
· Qualcomm
· If TRS configuration is provided and transmitted before cell switch command and UE supports the TRS tracking before cell switch command, UE should track the TRS
· An RRC flag should inform UE whether TRS is transmitted
· UE only tracks SSB in other cases
· 
[FL observation]
The issue on TRS as a QCL source for LTM TCI state is quite complicated as companies have different understanding from our agreements so far. In addition, this issue has a dependency from other issues such as 5.3.6, and this makes our discussion more complicated.
FL would like to suggest focusing on the following 5 questions in this meeting. Companies are encouraged to provide their answers/thinking. FL proposal will be made after gathering their views. 
Note that the structure of RRC structure and parameter list will be separately handled by the rapporteur.  

[FL Proposal 5.5.2-v1]
The following questions are asked to the interested companies. At this meeting, FL thinks Question 2 should be prioritized to identify the necessity of additional RRC parameter(s). 
· Question 1. Is TRS configuration mandatorily provided if LTM TCI state pool shall be the same/subset of legacy BM TCI state pool for a given candidate cell (depends on the conclusion of FL proposal 5.3.6).
· This is because the configuration in terms of tci-StateId, qcl-Type1 and qcl-Type2 need to be identical. If so, TRS configuration needs to be provided for the alignment. 
· This may contradict with our former agreement at RAN1#114, though.
· Question 2. If TRS configuration is provided to a capable UE, then can the UE assume the presence of TRS before cell switch command takes effect? and shall the UE track the TRS based on the configuration?
· Some companies think this behaviour has already precluded from our past agreement, and hence UE shall track SSB irrespective of the presence of TRS configuration
· Some companies think UE is required to track TRS for better tracking. On the other hand, some companies think this is up to UE implementation.
· If the answer for issue 1 is yes, then TRS configuration needs to be provided even when candidate cell doesn’t transmit TRS before cell switch command. If so, there will be an ambiguity for a UE whether TRS is present or not.
· To address this issue, introduction of a flag (RRC configuration), which indicates the transmission of TRS before cell switch command, is proposed
· Question 3. If TRS configuration is provided to a capable UE, then can the UE assume the presence of TRS after cell switch command takes effect (and till a new TCI state activation is received)? and shall the UE track the TRS based on the configuration?
· Considering the legacy UE behaviour, TRS needs to be provided (besides some exception) to a UE. We need to check if this is a common understanding. 
· Question 4. If TRS configuration is not provided to a capable UE, then what is the consequence after cell swich command takes effect (and till a new TCI state activation is received)?
· Considering the legacy UE behaviour, TRS needs to be provided (besides some exception). Hence, the UE needs to track SSB instead of TRS. 
· Question 5. What is the UE behaviour of an incapable UE after cell switch command takes effect (and till a new TCI state activation is received)?
· If TRS configuration is provided to the UE, then the UE can track the TRS after cell switch command takes effect. In this sense, “incapable UE” just means “UE is incapable of TRS tracking before and during cell switch command”. Is this a common understanding?
· If TRS configuration is not provided to the UE, then the UE can track the SSB even after cell switch command takes effect. Is this a common understanding? 
[Comments/Answers to FL Proposal 5.5.2-v1]
	Company
	Comment

	NTT DOCOMO
	On Q2, if TRS configuration is provided, UE can assume the presence of TRS before cell switch command takes effect. But whether UE tracks the TRS based on the configuration depends on UE capability. A capable could track the TRS before cell switch command. A non-capable UE could not track the TRS before cell switch command.

	Ericsson
	The questions are strange. Some of them originate from assumptions in 5.3.6. If we use option A-2, many of these issues are avoided:
· The presence of TRS does never mandate the UE to use it. 
· If the UE is provided the configuration of a periodic CSI-RS, the UE can assume it is there – how would we otherwise define periodic?
There is no agreement on a UE feature for TRS.  

	Fujitsu
	Question 1: In our view, the TRS configuration does not have to be always provided. Even if it is determined to support that “LTM TCI state pool is same/subset of legacy TCI state pool”, the definition that “tci-StateId, qcl-Type1 and qcl-Type2 need to be identical” can be modified. For example, as long as SSB (QCL source) of a first TCI state is the same as that of a second TCI state source, the first and the second TCI states are considered to be identical. In our view, this does not change the intention of defining “identical TCI states”. 
Question 2: If the TRS configuration is provided to a capable UE, we agree in principle that the UE tracks TRS before cell switch. However, it should be clarified whether LTM TCI state pool shall only include TCI state(s) with TRS as the source in this case. More specifically, it should be clarified whether LTM TCI state pool can include a first TCI state with TRS as source and a second TCI state with SSB as source. If “yes”, “TRS configuration is provided” is not a sufficient condition for the UE to track TRS before cell switch. Instead, the UE should track TRS when the first TCI state is activated, but track SSB when the second TCI state is activated.
Question 3: Similar with Question 2, it should be clarified whether LTM TCI state pool can include a first TCI state with TRS as source and a second TCI state with SSB as source. If so, the UE should determine which RS to track based on which TCI state has been activated.
Question 4: Agree that the UE will track SSB.
Question 5: Agree with the two common understanding in principle. Similar with Question 2, it should be clarified whether LTM TCI state pool can include a first TCI state with TRS as source and a second TCI state with SSB as source. If so, the UE should determine which RS to track based on which TCI state has been activated.

	NOKIA
	Question 1 – No, agree with Fujitsu this depends on what we agree on in 5.3.6.
Question 2 – Yes, if the TRS is configured and TRS is provided in an activated TCI state, then a capable UE shall track the TRS.
Question 3 – same response as in question 2.
Question 4 – UE needs to track SSBs.
Question 5 – Agree with both sub-bullets.  

	MediaTek
	Q1: we share the same view with other companies that 5.3.6 should be discussed first. If OptionA-2 in 5.3.6 is adopted, no need to discuss this question.
Q2: If TRS is configured, then UE should track the associated SSB based on previous conclusion (no consensus to support candidate cell TRS tracking). Whether UE want to track TRS is up to UE implementation. If that is the UE behavior, then whether TRS is transmitted is irrelevant.
Q3: the answer may depend on 5.3.6 outcome. If OptionA-2 in 5.3.6 is adopted, no need to discuss this question. If OptionA-1 in 5.3.6 is adopted, then legacy behavior should be assumed.  
Q4: UE need to track SSB and apply the TCI state (RS is SSB) to receive PDCCH/PDSCH. Again, If OptionA-2 in 5.3.6 is adopted, no need to discuss this question.
Q5: It is not clear to us about the question. We should first clarify what is the meaning of “incapable.” To us, “incapable” means “no TRS configuration before cell switch” and first bullet is not needed.     

	QC
	For Q1, NO, the LTM TCI can be TCI only contains SSB, which can still be subset of the legacy BM TCI state pool, regardless the outcome in 5.3.6
For Q2, we think the RRC flag is needed
For Q3, UE tracks the TRS if the RRC flag indicates TRS is transmitted
For Q4, if TRS config is not provided, a TCI only containing SSB can be pre-activated before or in the CSC. UE has to use the SSB till a new TCI with TRS is indicated later. 
For Q5
· For 1st Q, yes, incapable UE means UE cannot measure TRS before CSC
· For 2nd Q, yes, UE can only track SSB even after CSC. But gNB needs to indicate a TCI with TRS asap

	FUTUREWEI
	Question 1: TRS is not mandatory if they have same QCL source SSB.
Question 2: We are fine with “If TRS configuration is provided to a capable UE, then the UE can assume the presence of TRS before cell switch command takes effect and track the TRS based on the configuration.”
Question 3: Yes, same answer is same as last question.
Question 4: The UE needs to track SSB instead of TRS.
Question 5: We are fine with both understandings.

	vivo
	Q1: If LTM TCI state pool is the same as legacy BM pool, TRS configuration is mandatory. If LTM TCI state pool is a subset of the legacy BM pool, TRS configuration may be optional except all QCL source RS of all LTM TCI state are TRS. 
Q2: for the first issue, in our view, once TRS configuration is provided, gNB should transmit corresponding TRS resource. The motivation of the introduction of a flag needs clarification. And if TRS configuration is configured, whether UE to perform TRS tracking should be depend on UE capability.
Q3: for the first issue, we have the same answer as that for Q2. For the second issue, UE should maintain TRS-based synchronization track based on the indicated TCI state in the cell switch command. As for other LTM TCI state activated before cell switch, whether to maintain tracking depends on the solution of issue 5.5.3.
Q4: UE only can track SSB until the reception of a new TCI state activation MAC CE.
Q5: We share the same view as that listed by FL.

	ZTE
	Q1: firstly, we don’t identify the necessity to configure LTM TCI state pool same as BM TCI state pool. In our understanding, the motivation to define LTM TCI state pool is to reduce signaling overhead and support subsequent LTM, so to some extent, it is reasonable to configure LTM TCI state pool as a subset of BM TCI state pool. With this consideration, if only SSB is configured as QCL source RS in LTM TCI state pool, then it is not necessary to provide TRS configuration to UE.
Q2: according to previous agreements, TRS tracking is not allowed before and during receiving cell switch command, it means that UE will not track TRS before and during cell switch command. So we think that UE will not assume TRS to be transmitted before and during CSC even if TRS configuration is provided before CSC and TRS is configured as QCL source in TCI state.
Q3: UE can track TRS after CSC and TRS configuration corresponding to TRS as QCL source in indicated TCI state can be provided in RS configuration under serving cell or LTM candidate cell
Q4: UE can track SSB till TRS associated with SSB takes effect.
Q5: we don’t think that Not supporting TRS tracking before and during CSC is a UE capability issue. It is just TRS tracking functionality NOT to be supported before and during CSC.


	Lenovo
	For Q1: The answer should be yes.
For Q2: We understand the TRS of a candidate cell can only the received when the UE switches to this candidate cell (i.e., it becomes to the serving cell). For example, the UE assume the TRS associated with the indicated TCI state in the LTM MAC CE shall be transmitted upon the UE applied the LTM MAC CE.
For Q3: Yes.
For Q4: We understand TRS should not be configured as the RS in the TCI state indicated in LTM MAC CE for this case.
For Q5: TRS cannot be configured in the TCI state in LTM configuration for such UE and the UE can track the SSB indicated in the TCI state in the LTM MAC CE.

	Huawei, HiSilicon
	Q1: If we hope to keep same uTCI framework in R17, the TCI state indicated in CSC should associate with TRS, as it is going to be used for PDCCH/PDSCH reception. Considering the beam indication in CSC is not mandatory, configuration of TRS is not mandatory.
Q2: For UE is capable of tracking TRS, if a TCI state associate with TRS is pre-activated before CSC, it should track the TRS.
Q3: the TRS should be tracked after CSC, following legacy procedure.
Q4: we think TCI state indicated in CSC should associate with TRS in respective of UE capability. If an incapable UE is indicated a TCI state associated with TRS, it will follow the SSB as QCL source for TRS.
Q5: The capability is for TRS tracking before CSC. After CSC, all UE should track TRS as legacy

	
	







[Mid] Retain or deactivate TCI states after cell switch
Baseline assumption: UE management for TCI state pool is independent for LTM and legacy BM
The potential benefit to retain TCI states other than target cell is to be ready for the immediate handover (LTM) right after cell switch
The potential benefit to retain TCI states for target cell is to be ready beam switch (i.e. legacy beam management) right after cell switch
· It was pointed out that his concept contradicts with the baseline assumption above
· However, the benefit may remain if the association between two pools are defined
FL understands that option 4 is the simplest solution: if necessary, the new serving cell can always send a MAC CE to activate the necessary TCI states for LTM and legacy BM
FL recommendation is to discuss this issue after issue 3-6 is concluded.

After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 2: UE retains the activated LTM TCI states for all candidate cells other than target cell
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
· Option 5: configurable between 1, 2,3,4,5 depending on UE capability
· Support: 

[Summary of contributions]
· Huawei
· The activated LTM TCI states of target cell can be retained. Legacy beam management procedure (DCI-based beam switching) can be applied to the activated LTM TCI states
· gNB can configure UE whether to retain activated LTM TCI states after CSC for target cell only or all candidate cells according to UE capability. Adopt TP#2 in clause 21 of TS38.213. 
· A UE can be indicated, by LTM-Config, candidate cells and SS/PBCH blocks per candidate cell for the UE to obtain synchronization and measure corresponding L1-RSRPs [10, TS 38.133]. A MAC CE command can activate up to 8 TCI states, for a candidate cell, provided by LTM-Candidate-TCI-State-r18 or/and LTM-Candidate-TCI-UL-State-r18, associated with SS/PBCH blocks or TRS of corresponding candidate cells. The UE is provided configurations by LTM-CSI-ReportConfigToAddModList for reporting L1-RSRP measurements [6, TS 38.214] that include a number of candidate cells and a number of SS/PBCH blocks per candidate cell from the number of candidate cells. The activated TCI states of target cell are retained after UE receiving cell switch command. The activated TCI states associated with candidate cell other than target cell can be retained after UE receiving cell switch command if UE is configured with [RRC]. 
· ZTE
· Support activating or deactivating all activated TCI states for candidate cells and target cell other than indicated TCI state for target cell after switching to target cell, which is achieved by MAC CE TCI state activation or deactivation signaling.  
· Fujitsu
· On how to handle the activated LTM TCI states after the cell switch command, it should be down selected between the following Option 1 and Option 4. Option 1 is slightly preferred.
· Option 1: UE retains the activated LTM TCI states only for the target cell.
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state.
· If Option 1 is supported, the activated LTM TCI states can be used for the beam management by following the procedures below, regardless of whether the LTM TCI state pool is identical to the legacy TCI state pool.
· Before a legacy TCI state activation MAC CE is received, a DCI can only indicate the LTM TCI state from the activated LTM TCI states.
· When a legacy TCI state activation MAC CE is received, it deactivates the previously activated LTM TCI states.
· Vivo
· All TCI states other than the indicated TCI state in the cell switch command are deactivated when UE receives cell switch command (i.e., Alt-4) to reduce UE energy consumption. 
· Spreadtrum
· For UE assumption on the active TCI states for LTM other than the indicated TCI state after the reception of the cell switch command, support either Option 1 or Option 4.
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 4: UE deactivates all activated LTM TCI states other than indicated TCI state
· Panasonic
· Following UE capabilities are defined to handle the previously activated TCI states after a LTM cell switch
· Type 1: UE deactivates all activated LTM TCI states other than the one indicated in cell switch command (basic UE capability)
· Type 2: UE retains the activated LTM TCI states only for the target cell 
· Type 3: UE retains the activated LTM TCI states for all candidate cells  
· Oppo
· After the LTM cell switch command, the UE shall assume all the activated TCI states of candidate cells other than the TCI state indicated in cell switch command are deactivated.
· CATT
· UE deactivates all activated LTM TCI states other than indicated TCI state (Option 4).
· Xiaomi
· We support option1 if the LTM TCI states of target cell can be used for beam indication after the cell switch. Otherwise, option 4 should be considered.
· CMCC
· After cell switch, for the activated LTM TCI states, the Option 1 that UE retains the activated LTM TCI states only for the target cell is preferred. 
· The updated option 4 can be our 2nd preference for the compromise. 
· Option 4(updated):
· UE only retain the indicated TCI state in the cell switching command. 
· KDDI
· Support Option 3: UE retains the activated LTM TCI states for all candidate cells
· NTT DOCOMO
· After the reception of cell switch command, subject to UE capability, UE can be configured to retain all the active TCI states for all candidate cells; otherwise, UE deactivates the active TCI states for candidate cells other than the indicated TCI state.
· Samsung
· After the cell switch command and after a MAC CE activating TCI states on the new serving cell, the activated LTM TCI states become deactivated.
· Nokia
· For UE behavior for the beam indication field for the RACH based handover scenario after cell switch command, no new mechanism is introduced.
· UE retains the TCI states only for the target cell after cell switch
· MediaTek
· For Rel-18 L1/L2 mobility, UE deactivates all active LTM TCI states other than the indicated TCI state in a cell switch command after the reception of the cell switch command.
· Qualcomm
· The activated TCI states for candidate cell(s) and source cell(s) not selected as the target cell(s) are implicitly deactivated after UE receives the cell switch command
[FL observation]
The proposals in this meeting are summarized as follow, which is almost same as the previous meeting. Note that the wording for option 4 has been changed based on the suggestion by CMCC. 
· After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 2: UE retains the activated LTM TCI states for all candidate cells other than target cell
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
· Option 4: UE retains the indicated TCI state in the cell switching command
· Option 5: configurable between 1, 2, 3, and 4depending on UE capability

On the other hand, if Option 1 is adopted, FL thinks an interaction between LTM TCI state pool and legacy BM TCI state pool is necessary. This concept is proposed by some companies (Nokia, Samsung, Fujitsu) while some companies want to keep them independent. This discussion is related to FL proposal 5.3.6, and final decision can be done after the discussion in section 5.3.6 is concluded. 
[FL Proposal 5.5.3-v1]
Choose one option from the following (i.e. option 1,3,4,5) at RAN1#115:
· After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Option 2: UE retains the activated LTM TCI states for all candidate cells other than target cell
· Option 3: UE retains the activated LTM TCI states for all candidate cells (may need RRC configuration / MAC CE to deactivate– FFS condition)
· Option 4: UE retains the indicated TCI state in the cell switching command
· Option 5: configurable between 1, 2, 3, and 4 depending on UE capability
FL note: 
· The usefulness/necessity of this discussion depends on the conclusion of FL proposal 5.3.6. For example, option 1 is naturally supported if option A-2 of FL proposal 5.3.6 is agreed. Also, if option B-1 of FL proposal 5.3.6 is supported, it is technically possible to support option 1. Hence, the final decision will be made after the discussion of 5.3.6 is settle down. 
· If we want to conclude this issue independently, FL suggestion is option 4. In any case, FL believes this functionality is optional, and LTM works without option 1 and 3 (and hence option 5 as well) because the target cell can send a MAC CE to update a activated TCI states for both LTM and legacy BM right after cell switch completion.
· If we cannot conclude this issue in this meeting, Option 5 will be automatically removed. 
[Comments to FL Proposal 5.5.3-v1]
	Company
	Comment

	NTT DOCOMO
	Our first preference is Option 3, second preference is Option 4.

	Ericsson
	This has been discussed for quite some time. It is time to declare no consensus: the NW cannot assume that any LTM TCI states remain activated after the cell switch.

	Fujitsu
	Option 1 is preferred. The benefit is that the potential beam switching can be done more quickly, i.e., even before the target cell transmits a TCI activation MAC CE.

	NOKIA
	Support option 1, option 3, and option 5 – ready to go with majority for selecting one of these options. 
Note: In the summary of contributions section, our proposals are not captured correctly from our contribution.  

	QC
	Fine for Option 1 or 4

	FUTUREWEI
	Fine with Option 1

	vivo
	Support Option4, as it is the basic solution and others are optimizations.

	Samsung1
	Prefer option 1

	ZTE
	This issue is raised based on supporting subsequent LTM. However, whether such behavior is really needed may need to be first clarified or determined in RAN2. 

	Xiaomi
	Support option4. About option1, we can support it if the LTM TCI states for target cell can be used for beam indication after the cell switch. Otherwise, we do not see the intention to support option1.

	Huawei, HiSilicon
	Option 4 is basic capability. Option 1 and 3 can be configured based on capability, i.e. option 5. 

	
	



[FL Proposal 5.5.3-v2]
Given the diverse view, no consensus would be the right way to go?
· After cell switch, for the activated LTM TCI states, 
· Option 1: UE retains the activated LTM TCI states only for the target cell
· Supported by Fujitsu, Nokia, Qualcomm, Futurewei, Samsung
· Option 3: UE retains the activated LTM TCI states for all candidate cells
· Supported by DOCOMO, Nokia
· Option 4: UE retains the indicated TCI state in the cell switching command
· Supported by DOCOMO, Qualcomm, vivo, Xiaomi
· Option 5: configurable between 1, 2, 3, and 4 depending on UE capability
· Supported by Huawei, Nokia
· Option 6: No consensus: it is up to UE whether or not any LTM TCI states remain activated after the cell switch
· Supported by Ericsson



[Low] Others
CMCC
· Both Alt1 2 step DL sync procedure and the Alt 2-2 from the RAN1#112 conclusion can work.
· Alt.1 Two-step DL synchronization procedure
· UE maintains DL synchronization (to find frame boundary and for TA management) with SSB after L1 measurement and then
· gNB activates TCI state(s), and then the UE starts DL synchronization (for PDSCH/PDCCH reception) with the QCL source of the TCI states
· Alt.2-2 One-step DL synchronization procedure
· gNB activates TCI state(s), and then UE starts DL synchronization with the QCL source of the TCI states
· After the L1 measurement, UE can maintain DL synchronization. But how many candidate cells and how long can UE maintain DL synchronization depends on UE’s capabilities or implementation.
· After the TCI activations, whether UE need to perform DL synchronization depends on UE’s implementation.
· 2-step DL synchronization for LTM can be supported.
· Step 1: UE maintains DL synchronization after L1 measurement.
· Step 2: UE starts to acquire QCL information for PDSCH/PDCCH reception based on the activated TCI states.
· 
KDDI
· [bookmark: p2][bookmark: p3]Proposal 2: TCI state activation is separately managed by the UE for Rel-18 LTM and beam management
· [bookmark: p4]Proposal 3: LTM TCI state activation does not deactivate the activated TCI states for legacy BM, and vice versa
· Proposal 4: MAC CE to activate TCI state is separately defined for Rel-18 LTM and legacy BM
Samsung
· Activation of LTM TCI states on candidate cells doesn’t impact activated TCI states of the serving cell
· If a UE supports TRS as a source RS of an LTM TCI state for a candidate cell, a NZP-CSI-RS-resource can be configured with qcl-InfoPeriodicCSI-RS referring to a LTM TCI state ID of a candidate cell.

FL sees we have no time to discuss these issues in this meeting for two step DL synchronization (FL cannot expect any positive result, unfortunately) . Also, even though we have no explicit agreement on the relationship between two TCI state pools, it was confirmed in the FL summary in RAN1#114bis that common understanding is that these pools are separate and do not interfere to each other.  
With this understanding, the discussions of the above issues are closed without any FL proposals.  
[Comments if any]
	Company
	Comment

	
	

	
	

	
	




Other new issues relevant for maintenace phase discussions
[Mid] Power control
[Summary of contributions]
NTT DOCOMO
· Support to reset accumulation of PUSCH/PUCCH/SRS close loop power control for indicated new serving cell after receiving cell switch command.
· Adopt following TP for TS 38.213.
· -    If an LTM Cell Switch Command MAC CE is received indicating corresponding cell c
FL view: if reset procedure is not included, it may imply that the UE configured with LTM-Candidate-r18 is required to maintain the power control accumulation until receiving the RRC reconfiguration. In this sense, this proposal might be necessary procedure. On the other hand, if a ping-pong handover (e.g. cell A  B  A) is considered, retaining the power accumulation might be good for this case. Companies are encouraged to provide their views. 
[FL proposal 5.6.1-v1]
· Support to reset accumulation of PUSCH/PUCCH/SRS close loop power control for indicated new serving cell after receiving cell switch command.
[Comments to FL Proposal 5.6.1-v1]
	Company
	Comment

	NTT DOCOMO
	Support

	Ericsson
	Not sure that this is needed. Isn’t it enough that this is reset once the new RRC configuration is applied?

	Fujitsu
	Agree with Ericsson.

	QC
	It is automatically reset after candidate config is switched

	FUTUREWEI
	It is not necessary as other companies mentioned.

	vivo
	Fine

	Samsung1
	As mentioned by other companies, this is not necessary

	ZTE
	It is natural way to reset when UE switches to new cell.

	Huawei, HiSilicon
	Share similar view as Ericsson.

	
	






LS
[Paused] LS to RAN2,3 and 4
[Summary of contributions]
· Huawei
· RAN2 has support the CA-CA LTM in previous meeting. In RAN2’s consideration of RRC configuration, the LTM-Candidate-r18 can include configurations for multiple cells, i.e. PCell+SCells. However, the current RRC parameters under LTM-Candidate-r18 are designed per candidate cell from RAN1 perspective. Some the fields under LTM-Candidate-r18 in RAN2 running CR should be configured for each candidate cells in the cell group individually. 
· Proposal 19: Send LS to RAN2 and inform that the RRC parameters under LTM-Candidate-r18 provided in RAN1 list are designed per candidate cell. 
[FL observation]
The proposal by Huawei is not new: the same issue was discussed at RAN1#114bis but no offline consensus yet. Since the RRC structure is handled by the rapporteur, FL encourages the proponents to have further offline discussion at RAN1#115. Online discussion can be arranged based on the outcome. 
[FL proposal 5-7-1-v1]
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 8.7.1 and 8.7.2 in RAN1#115 are included
· 


Other topics
Xiaomi
· For the CG PUSCH of target cell for first UL data transmission, only single layer with one port transmission is supported.
FL view: if any problem is foreseen, gNB can just schedule a single layer uplink. Thus, the potential issue can be avoided by gNB implementation.







A. Annex
A.1. WID in RP-222332

The detailed objective of this work item is captured below:

1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]
· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]
· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]
· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.
Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:
· Standalone, CA and NR-DC case with serving cell change within one CG
· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)
· Both intra-frequency and inter-frequency
· Both FR1 and FR2
· Source and target cells may be synchronized or non-synchronized

1. To specify mechanism and procedures of NR-DC with selective activation of the cell groups (at least for SCG) via L3 enhancements:
· To allow subsequent cell group change after changing CG without reconfiguration and re-initiation of CPC/CPA [RAN2, RAN3, RAN4]
Note 4: A harmonized RRC modelling approach for objectives 1 and 2 could be considered to minimize the workload in RAN2.

1. To specify data forwarding optimizations for CHO including target MCG and target SCG in NR-DC [RAN3]. 


1. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline

1. To specify RRM core requirements for the following, as necessary [RAN4]:
· L1/L2-based inter-cell mobility
· Enhanced CHO configurations addressed by this WI

1. To specify RF requirements to cover inter-frequency L1/L2-based mobility, as necessary [RAN4].

1. To study the following, with completion targeted by RAN#98 meeting [RAN4]:
· The impact of FR2 RRM mobility measurement acquisition and reporting on FR2 SCell/SCG setup/resume delay for a UE connecting from idle/inactive mode. 
· The level of feasible improvement in FR2 SCell/SCG setup delay from defining new UE measurement procedures and RRM core requirements, and whether additional information from the network would help the UE to perform those measurements effectively. The following sequence of events should be assumed.
1. The UE initiates and performs improved measurements when it requests RRC connection setup/resume.
1. After acquiring those improved measurements, the UE subsequently reports those measurements to the network to support SCell/SCG setup.

A.2. Agreements at RAN1#114bis
Conclusion
· For the necessity of Padding bit in the L1 measurement report for LTM in the case where the report size is less than 12-bits, no enhancements are specified in the spec
Conclusion 
· No specific specification change in RAN1 is pursued for scenario 3 for LTM (i.e. Beam indication after cell switch command) 

Agreement
· For the LTM L1 measurement report, 
· When a UE is configured is configured with SpCellInclusion, the SpCell measurements are the entries in the LTM-CSI-SSB-ResourceSet where the PCI and frequency information [SSB frequency/ARFCN] of the candidate cell is equal to the PCI and frequency information [SSB frequency/ARFCN] of the current SpCell.

A.3. Agreements at RAN1#114
Agreement
Confirm the following working assumption achieved in RAN-112bis-e

Agreement
On top the confirmed working assumption, on the presence of beam indication within cell switch command, at least for scenario 2 following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command.
· FFS UE behaviour for the beam indication field for the RACH-based handover scenario after cell switch command


Conclusion 
In R18 LTM, there is no consensus to support triggering of aperiodic SRS transmission to the target cell in the cell switch command. 

Agreement
In R18 LTM, on the QCL source of the TCI state before/during the cell switch command, 
· SSB or TRS can be configured in a TCI state for the candidate cell(s) before/during cell switch command
· Whether the TRS can be used for the candidate cell(s) before/during cell switch command is up to UE capability

Agreement
· In Rel-18 LTM, only CD-SSB is supported for L1 intra- and inter-frequency measurement
Agreement
Draft LS 2308447 is endorsed in principle by revising 
According to RAN1’s agreement in RAN1#112bis meeting, M x L beams are reported in a single report instance. Beam selection is performed across the L cells from configured cells, i.e., M beams for each of the L cells. According to the conclusion from RAN1#113, how to select the L cells is up to UE. Therefore, UE reports one or a subset of measured LTM candidate cell(s) in a report (option b in RAN2’s agreement). If L cells are configured for measurement, the UE would report all L configured cells.
to
According to RAN1’s agreement in RAN1#112bis meeting, M x L beams are reported in a single report instance. UE reports beams of L cells from configured cells with M beams for each of the L cells. According to the conclusion from RAN1#113, how to select the L cells is up to UE. 

Agreement
Final LS 2308465 is endorsed.

Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = 1, 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
· Note: the common understanding is that L=1 with configuration of inclusion of serving cell is not a typical case. 
· No need to confirm the corresponding working assumption (made in RAN1#113).

Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.10.1 and 9.10.2 in RAN1#114 are included
Agreement
Draft LS R1-2308624 is endorsed in principle.
Agreement
Final LS R1-2308625 is endorsed.

Agreement
· TCI state activation by MAC CE before cell switch command for one or more than one candidate cells is allowed
Agreement
· Absolute value and differential values are used for L1-RSRP reporting: 
· For absolute L1-RSRP, the L1-RSRP value is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size
· For differential L1-RSRP, the L1-RSRP value is quantized to a 4-bit value where the differential L1-RSRP value is computed with 2 dB step size from reference L1-RSRP value

Agreement
SSBRI among configured candidate cells is included for each L1-RSRP report 
· The bit size of SSBRI is where  is the number of configured SSBs in the corresponding resource set for the report
· The following format is used for reporting
	[bookmark: MCCQCTEMPBM_00000414]CSI report number
	CSI fields

	CSI report #n
	SSBRI #1 as in Table 6.3.1.1.2-6, if reported

	
	SSBRI #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	SSBRI #L*M as in Table 6.3.1.1.2-6, if reported

	
	RSRP #1 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	Differential RSRP #L*M as in Table 6.3.1.1.2-6, if reported




A.4. Agreements at RAN1#113
Working Assumption
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability
Conclusion
There is no consensus to support the following procedures prior to the reception of L1/L2 cell switch command aiming at the reduction of handover delay/interruption in Rel-18 LTM
· CSI acquisition for candidate before reception of cell switch command
Note: At least for the candidate cells which are current serving cells, the CSI acquisition prior to cell switch command will be supported

Conclusion
There is no consensus to introduce additional mechanism to support the following procedures prior to and joint with the reception of L1/L2 cell switch command aiming at the reduction of handover delay/interruption in Rel-18 LTM
-        TRS tracking for candidate cells 
FFS: Whether/How the QCL reference information of TCI states of the candidate cell should be mapped to the source SSB
Note: At least for the candidate cells which are current serving cells, TRS tracking prior to cell switch command is supported


Conclusion
For R18 LTM, in order to activate multiple joint TCI state or/and pair of (DL/UL) TCI states for candidate cell case, do not support TCI state activation together with beam indication of the candidate cell in the same MAC-CE message.
· FFS: UE assumption on the active TCI states other than the indicated TCI state after the reception of the cell switch command.


Agreement 
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.

Agreement
· For the configuration of SSB based L1-RSRP measurement, 
· periodicity of SSB, SSB position in burst are provided as time domain information for intra- and inter- frequency

Agreement
· Each TCI state included up to 2 qcl-types and each qcl-type source RS in a QCL-Info of the TCI state is provided at least based on the RS configuration for LTM
· FFS: other RS index outside measurement RS configuration for LTM
· FFS: Additional contents of TCI states for LTM
Agreement
· For TCI state activation for candidate cell(s) before the cell switch command, 
· MAC CE is used and the details of MAC-CE for TCI state activation for LTM is up to RAN2
· Further study if PDCCH order for candidate cell(s) can be used

Agreement
· For the beam application time for Rel-18 LTM,
· Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 
· Send an LS to RAN2 and RAN4 to ask their feedback
Agreement
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature
Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.10.1 and 9.10.2 in RAN1#113 are included
· The following information to RAN2 is included:
· Whether C-RNTI that is to be used by target cell needs to be included within the MAC-CE containing cell switch command will be left to RAN2 decision.
· It will be left to RAN2 decision whether the following fields are always present or not in the cell switch command:
· TA related information

Conclusion
· For the beam selection for SSB based L1-RSRP measurement report, except SpCell is configured to be included, 
· the selection of cells for the L1 measurement report is up to UE implementation.
· the selection of beams per cell for the L1 measurement report is the same as legacy behaviour.
Conclusion
No consensus to introduce UE/event triggered report for L1 measurement results for LTM in Rel-18



A.5. Agreements at RAN1#112bis-e
Agreement
· Adopt Alt.2 for beam indication of target cell(s) and TCI state activation for candidate cell(s) (if supported) , 
· Alt. 1: By indicating RS identifier, i.e. mapping between RS identifier and Rel-17 unified TCI state is done by a UE
· Alt. 2: By indicating Rel-17 TCI state index


Agreement
From RAN1 point of view, at least the following information can be included in the cell switch command, which is conveyed by MAC CE
· Information to identify the target cell(s)
· The details including bit number are designed by RAN2
· TA related information (details up to the discussion in A.I. 9.10.2)
· 1 joint or 1 pair of UL and DL unified TCI State index for the target Cell
· Note: discussion on target SpCell is not precluded
· Active DL and UL BWPs for the target cell
· FFS: Triggering of aperiodic TRS transmitted from the target cell
· FFS: Triggering the CSI acquisition of the target cell and reporting to the target cell
· FFS: Triggering of aperiodic SRS transmission to the target cell
· FFS: C-RNTI
· FFS: the presence of each field (i.e. always present or configurable)

Agreement
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency 


Agreement
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.

Agreement
· RRC parameter ss-PBCH-BlockPower for candidate cells is included in the LTM configuration.
· UE needs the parameter to (at least) perform RACH towards candidate cells
· Note: how to capture this parameter and RRC structure are up to RAN2

Agreement
· Companies are encouraged to study the beam application time for Rel-18 LTM, which may be different from that without serving cell change
· Definition of the beam application time
· The exact value(s), condition and UE capability
· Consider the interaction with the application of the candidate RRC configuration.

Conclusion
· Whether active DL and UL BWP of the target Cell/SpCell field, within the cell switch command, is always present or not is left to RAN2 decision.

Working Assumption
On the presence of beam indication within cell switch command, at least for scenario 2, following is supported:
· A field to indicate 1 joint or 1 pair of UL and DL unified TCI State index for the target cell field is always present in the cell switch command. 
Note: If scenarios 1 and 3 are agreed to be supported in R18 LTM other solutions may be considered.

Agreement
· Periodic and semi-persistent report on PUCCH are also supported for gNB scheduled L1-measurement reporting.




A.6. Agreements at RAN1#112


Agreement
· RAN1 shares the same understanding as RAN2 on agreement:
· The LTM mobility trigger information is conveyed in a MAC CE
· The same MAC CE is used for the LTM triggering.
Agreement
· The agreement on scenario 2 (Beam indication together with cell switch command) at RAN1#111 is further clarified as the following:
· Beam indication for the target cell(s) is conveyed in the MAC CE used for LTM triggering for scenario 2
Agreement
· For L1-RSRP measurement RS configuration
· For SSB based L1-RSRP measurement: 
· As a starting point, at least the following information needs to be provided to a UE, e.g.
· For intra- and inter- frequency: PCI or logical ID (e.g., as being defined in R17 ICBM), time domain (e.g. SMTC or periodicity and SSB position in burst) 
· For inter-frequency: frequency domain location (e.g. center frequency), SCS
· FFS: transmission power (for pathloss calculation)
· Note: other parameters included in the configuration can be further discussed
· Including above agreement into the LS
· The detailed design of RRC structure is up to RAN2, and send an LS to RAN2 to request to work on the RRC structure design on the measurement configuration. 
· Following RAN1 understanding will be provided in the LS
· RAN1 has discussed the following configuration options for L1 measurement configurations for SSB till RAN1#112: 
· Option 1) Configurations for L1 measurement RS is provided under ServingCellConfig for the serving cells
· is useful to reuses the mechanism for Rel-17 ICBM and necessary information to support inter-frequency measurement will be added there.
· Option 2) Configurations for L1 measurement RS is provided separately from ServingCellConfig for the serving cells and CellGroupConfig for the candidate cells
· is useful to avoid the duplicated configurations for L1 measurement RSs, [and avoid UE to process configurations for L1 measurement RS provided under CellGroupConfig for the candidate cells]
· Option 3) Configurations for L1 measurement RS is provided under CellGroupConfig for the candidate cells
· can achieve the similar benefit as Option 2) by directly referring to the candidate cell configurations. 
· Note RAN2 has a full flexibility to design the whole RRC structure design.
· RAN1 believes this is RAN2 expert region, and respectfully asks RAN2 to finalize the RRC structure design after RAN1 finalizes the discussion on RRC parameters. 
· It is noted that RAN1 foresees the necessity of similar discussions on TCI state pool for candidate cells and L1 measurement report configurations. 

Agreement
· Send an LS to RAN2,3,4 on the RAN1 agreements in this meeting 
· All agreements in AI 9.12.1 and 9.12.2 in RAN1#112 are included
· The LS contents agreed in AI 9.12.1 (on L1 measurement configuration) and AI 9.12.2 (on RAR) are also included
Agreement
· At least for Rel-17 unified TCI framework based beam indication included in cell switch command (i.e. scenario 2), beam indication applies to signals/channels that follow or are configured to follow Rel-17 unified TCI at the target cell(s) 
· FFS: beam indication for mTRP case

Agreement
Draft LS R1-2302193 is endorsed in principle by appending latest agreements.
Agreement
Final LS R1-2302194 is endorsed.


A.7. Agreements at RAN2#120 (From RAN2 chair notes)
R2-2211201	Discussion on RAN1 LS on measurement and configurations for L1L2-based inter-cell mobility	CATT, Fujitsu	discussion	Rel-18	NR_Mob_enh2-Core
RAN2 assumes that LTM (intra DU and inter DU) is network-controlled mobility where the control is from the source, i.e. measurements (L1 measurements) are configured in the UE from the source Cell, and the decision to switch cell is by the source cell, and enhancements considered for LTM before cell switch, e.g. pre-synchronization, TA handling, target beam mgmt (to the extent it is supported) may be by the source cell. RAN2 understands that this may require cooperation source DU CU target DU and/or OAM coord. RAN2 don’t see any blocking issue to share information between DUs but the support of this is in RAN3 domain. RAN2 see no necessity for a direct inter-DU-interface to support this. 
R2-2213332	38.300 running CR for introduction of NR further mobility enhancements	MediaTek Inc.	draftCR	Rel-18	38.300	17.2.0	B	NR_Mob_enh2-Core
Endorsed as baseline for further update
R2-2211202	On Procedure Descriptions	CATT	discussion	Rel-18	NR_Mob_enh2-Core
DISCUSSION
Include a procedure in the MTK stage-2 offline (e.g. acc to proposal and comments)
R2-2212438	Qualitative analysis on what to include in the RRC model for LTM	Ericsson	discussion	Rel-18	NR_Mob_enh2-Core
P1	RAN2 to confirm that the CellGroupConfig IE is (mandatory) needed within an LTM candidate cell configuration.
P3	The RadioBearerConfig IE can be optionally supported in an LTM candidate configuration
P5	The MeasConfig IE can be optionally supported in an LTM candidate configuration.
P8	The OtherConfig IE is not required to be part of the LTM candidate cell configuration.
P9	The LTM candidate cell configuration should be designed as a To AddMod/ToRelease structure.
P10	The LTM candidate cell configuration ASN.1 structure comprises at least a CellGroupConfig IE and a configuration ID.
R2-2211456	Discussion on configurations for multiple candidate cells of L1 L2 mobility	Intel Corporation	discussion	Rel-18	NR_Mob_enh2-Core

DISCUSSION
On Delta Configuration
A UE stores the reference configuration as a separate configuration.
The reference configuration is managed separately 
R2-2211487	Trigger and Execution of LTM	vivo	discussion	Rel-18	NR_Mob_enh2-Core
The MAC CE agreed to carry LTM related information for cell switch is used for LTM triggering of the cell switch.
LTM cell switch is supervised by a timer
UE arrival in the target cell need to be indicated (somehow)
R2-2213335	Report of #033 on Partial MAC reset for intra-DU LTM	vivo	discussion	Rel-18	NR_Mob_enh2-Core
RAN2 to have the mindset to have a common design for partial MAC reset for different cell change cases in intra-DU scenario (as far as reasonable)
R2-2213336	Potential Partial MAC Reset for intra-DU LTM	vivo, MediaTek, Xiaomi	discussion	Rel-18
Noted
The summary in [R2-2213336] could be considered as the starting point for partial reset in intra-DU.
R2-2212865	Discussion on security issue in cell switch	NTT DOCOMO INC.	discussion	Rel-18
Permanent Identities such as PCI will not be used in L1 L2 signalling, instead L1 L2 signalling will use temporary identities configured by RRC.



A.8. Agreements at RAN1#111

Agreement
· For Rel-18 LTM, L1 inter-frequency measurement is supported from RAN1 point of view.
 
Agreement
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability

Agreement 
· For L1 measurement report for Rel-18 L1/L2 mobility, if UE event triggered report for L1 measurement is supported based on further study
· At least the following aspects may be considered 
· How to define UE event and exact definition of events,
· Report container
· Resource allocation/assignment for UE event triggered report 
· Necessity of indication to gNB when the condition UE event is met, and how
· Necessity to define the condition to start/stop the reporting, 
· Contents of the report/reporting format, PCI, RS ID, measurement result etc.
· The interaction with filtered L1 measurement results (if supported) 
· Support of simultaneous configuration of both UE event triggered and any of periodic/semi-persistence/aperiodic reporting, and solutions when both of them are configured.
· Report destination, whether the report is sent to serving cell only or can be sent to one or more candidate cell(s).
· Benefit when L3 measurement is involved


Agreement

· For candidate cell measurement for Rel-18 LTM, 
· SSB based L1-RSRP is supported for intra-frequency measurement
· SSB based L1-RSRP is supported for inter-frequency measurement from RAN1 point of view
· FFS: L1-SINR, CSI-RS based L1-RSRP

Agreement
· The beam indication of candidate cell(s) for Rel-18 LTM should be designed based on the following:
· Beam indication for Rel-18 LTM is designed based on Rel-17 unified TCI framework, if both serving cell and candidate cell support Rel-17 unified TCI framework 
· FFS: whether/how to design mechanism for Beam indication for Rel-18 LTM when at least one from serving cell and candidate cell supports only Rel-15 TCI framework.
· Note: How and whether to indicate the new serving cell(s) and timing for beam indication are separately discussed 

Agreement
· For gNB scheduled L1 measurement report for Rel-18 LTM, report as UCI is supported
· Semi-persistent report on PUSCH, and aperiodic report on PUSCH are supported
· FFS: periodic and semi-persistent PUCCH
· In a single report instance, report for serving cell and candidate cell(s) for intra-frequency and/or inter-frequency can be included. 

Agreement
· For beam indication timing for Rel-18 LTM, 
· Support Scenario 2: Beam indication together with cell switch command, 
· For Rel-17 unified TCI framework, 
· Beam indication indicates TCI state for each target serving cell
· FFS: Scenario 1: Beam indication before cell switch command
· FFS: Scenario 3: Beam indication after cell switch command
· FFS: Activation of TCI state(s) of target serving and/or candidate cell(s). 

Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
· The PDCCH order is only triggered by source cell
· FFS: the details including content of DCI, RACH resource configuration, RAR transmission mechanism, etc.
· Note: any other RACH-based solutions are for discussion separately

Agreement (Made in RAN1#110b-e)
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)


Agreement
For PDCCH ordered RACH in LTM, at least the following enhancements are supported
· Introduce indication of candidate cell and/or RO of candidate cell in DCI
· configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
· FFS: whether/how to transmit RAR
 
 Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following alternatives are considered for further study
· Alt 1: RAR is needed
· Alt 2: RAR is not needed
· Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
· Alt 3: whether RAR is needed can be configured

Agreement
· TA updating (i.e. re-acquisition of TA) for candidate cell can be triggered by NW. 
· same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in a candidate cell



A.9. Agreements at RAN1#110b-e
Agreement
· For Rel-18 L1/L2 mobility, L1 intra-frequency measurement for candidate cell is supported
· At least the following aspects are for RAN1 further study:
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.
· Whether and how to apply relaxation for the restrictions imposed on the Rel-17 intra-frequency L1 non-serving cell measurement defined in 9.13.2 of TS38.133, where RAN4 impact is foreseen, e.g.
· SFN offset alignment compared with serving cell
· BWP setting, i.e. non-serving cell SSB should be covered by serving cell active BWP
· Introduction of symbol level gap or SMTC for larger Rx timing difference (i.e. larger than CP length) 
· Commonality with intra-frequency L3 measurement
· Commonality with L1 inter-frequency measurement for measurement configuration
· Send an LS to RAN4 (CC RAN2) 
· RAN1 to ask RAN4 if the restriction on e.g., SFN offset alignment, BWP setting and Rx timing difference, etc, described in 9.13.2 of TS38.133 for intra-frequency L1 non-serving measurement can be relaxed or not. 
· RAN1 assumes Rel-17 ICBM CSI measurement as starting point.

Agreement
· For Rel-18 L1/L2 mobility,
· SSB is supported for L1 intra-frequency measurement
· SSB is supported for L1 inter-frequency measurement if inter-frequency L1 measurements are supported
· Further study the following L1 measurement RS for candidate cell
· CSI-RS for tracking, beam management, CSI and mobility, CSI-IM, which is for L1 intra-frequency and L1 inter-frequency (if supported) 

Agreement
· For candidate cell measurement for Rel-18 L1/L2 mobility, 
· L1-RSRP is supported for intra-frequency candidate cell measurement.
· Further study the following measurement quantities for candidate cell measurement
· L1-RSRP for inter-frequency (if supported)
· L1-SINR for intra-frequency and inter-frequency (if supported)
· FFS: to assess the use case and the benefit of UL measurement instead of/in addition to DL L1 measurement, which includes:
· How the UL measurement result is used, e.g. handover decision
· Signals/channels used for UL measurement, e.g. SRS
· Spec impact including other WGs, e.g. definition of gNB measurement, interface to transfer RS configuration or measurement results
· Note: The next discussion will take place based on companies’ contribution in future meeting.

Agreement
· For Rel-18 L1/L2 mobility, further study the potential RAN1 spec impact of L1 inter-frequency measurement 
· The definition and scenarios of L1 inter-frequency measurement is determined by RAN4, and RAN1 assumes at least the following until receiving their confirmation
· The scenarios not included in intra-frequency are regarded as inter-frequency, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE
· At least the following aspect is studied:
· Commonality with L1 intra-frequency measurement for measurement configuration
· Send an LS to RAN4 (CC RAN2) 
· RAN1 would like to confirm our understanding that the supported scenarios not included in intra-frequency are regarded as inter-frequency, which includes at least the following scenarios:
· The frequency of the measured RS not covered by any of the active BWPs of SpCell and Scells configured for a UE, but covered by some of the configured BWPs of SpCell and Scells configured for a UE.
· The frequency of the measured RS not covered by any of the configured BWPs of SpCell and Scells configured for a UE 
· It is RAN1 understanding that the introduction of measurement gap and SMTC for L1 inter-frequency measurement, if any, is expected to be a RAN4 issue
· Note: this content is included in the LS agreed for intra-frequency L1 measurement

Agreement
· For L1 measurement report for Rel-18 L1/L2 mobility, further study the following mechanisms:
·  Report as UCI on PUCCH or PUSCH
· Periodic report on PUCCH, semi-persistent report on PUCCH/PUSCH, and aperiodic report on PUSCH
· Potential enhancements to Rel-17 ICBM report format to accommodate Rel-18 scenarios, e.g.
· Inter-frequency measurement, if supported
· Increasing the maximum number of reported beams, which is 4 for Rel-17 ICBM
· Flexible size beam report, e.g., two-part UCI (e.g., the 1st part contains the best beam/cell and the number (e.g., N) of reported beams/cells, the 2nd part contains the rest (N-1) beams/cells
· Reducing the reporting overhead by e.g. choosing beams/cells per frequency or across frequencies to report (FFS how)
· Report on MAC CE 
· Both gNB scheduled and/or UE initiated (if supported) report are studied

Agreement
· RAN1 to further study if the beam indication of candidate cell(s) L1/L2 mobility should be designed for a specific TCI framework below, and their potential RAN1 spec impact. 
· Option A:  Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-17 TCI framework mechanism
· Option B: Beam indication for Rel-18 L1/L2 mobility is designed based on Rel-15 TCI framework mechanism 
· Option C: Beam indication for Rel-18 L1/L2 mobility is designed based on both Rel-15 and Rel-17 TCI framework mechanisms 

Agreement
-  Send an LS to RAN2/RAN3 asking the clarification on intra-/inter-DU scenario:
-      RAN1 has started the discussion on the configuration for L1 measurement and TCI states for candidate cells. Regarding the following RAN2 agreements captured in RAN2 LS (R1-2208331/R2-2209257), it is not clear for RAN1 which kind of information/configuration for candidate cell(s) are available at a serving cell for inter-DU case for Rel-18 L1/L2 mobility. Thus, companies have different understanding on the implication of the sentence “as much commonality as reasonable” in the LS.
-      The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
- 	RAN1 respectfully asks RAN2 and RAN3 if the serving DU knows the measurement RS configuration and TCI state configuration of cells served by another DU

[bookmark: _Hlk117162714]Agreement
· Send an LS to RAN2, 3 and 4 to inform them of the agreements under A.I 9.12.1 and A.I. 9.12.2
· If the LS related proposal under A.I 9.12.1 and 9.12.2 are agreed, the contents are also included.

Agreement
· RAN1 to further study the potential RAN1 enhancements and spec impact to perform at least the following procedures prior to the reception of L1/L2 cell switch command aiming at the reduction of handover delay / interruption
· DL synchronization for candidate cell(s) 
· TRS tracking for candidate cell(s)
· CSI acquisition for candidate cell(s)
· Activation/Selection of TCI states for candidate cell(s), if feasible
· Note: Uplink synchronization aspect will not be discussed under this A.I.
· FFS: Whether the above procedures prior to the reception of L1/L2 cell switch command can be performed on candidate cell when it is deactivated SCell (if defined in RAN2) 
· Detailed discussion will be commenced after receiving RAN2 LS. 

Agreement
· From RAN1 perspective, the following scenarios can be considered for Rel-18 L1/L2 mobility for beam indication timing. This will be updated depending on further RAN1 assessment and RAN2 decision on the time chart
· Scenario 1: Beam indication before cell switch command
· Scenario 2: Beam indication together with cell switch command
· Scenario 3: Beam indication after cell switch command
· Interested companies are encouraged to further study the validity of the scenarios and the potential spec impact. 

Agreement
· Interested companies are encouraged to perform technical analysis of the cell switch command from a RAN1 point of view, e.g.
· Necessary information included in the command, which is relevant for RAN1 discussion
· Necessary number of bits for the information
· L1 impact or concern to use DCI or MAC CE for L1/L2 cell switch command

Agreement 
Support TA acquisition of candidate cell(s) before cell switch command is received in L1/L2 based mobility.
· FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)
 
Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
•         RACH-based solutions
e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other than L3 HO cmd
•         RACH-less solutions
e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE based TA measurement (including UE based TA measurement with one TAC from serving cell)
 
Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following alternatives of associating TA/TAG to candidate cell:
· Alt1: Associate TA/TAG and candidate cell implicitly, e.g.,
· the association between TA/TAG and TCI states can be configured
· Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
· the association is provided as a part of candidate cell(s) configuration
· the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s) configuration

A.10. Agreements at RAN2#121bis-e
Current Contents is agreeable as is. Include also agreements regarding L1 measurements for information (copy-past of agreements part), revise the title to be Reply LS on L1 measurement RS configuration and PDCCH ordered RACH for LTM
The revised LS out is approved unseen in R2-2304553
From RAN2 perspective, to enable shared preamble resource among multiple UEs, it is beneficial that the information that identifies the allocated CFRA resource (i.e., SS/PBCH index, RACH occasion, and Random Access Preamble index) can be indicated in the PDCCH order (as legacy intra-cell PDCCH order). 
RRC RACH configuration for early TA acquisition (e.g., including whether RAR needs to be received) is specific per target cell and is signalled separately (separate IEs) from the candidate cell configuration (the part that need to be applied at cell switch).
R2 assumes that Early TA RACH option 3 (with RAR from candidate cell) is not needed in Rel-18.
With the assumption that the UE will skip RACH in the target cell if a TA value is given in the cell switch command: It is FFS if the following TA values can be given to the UE: 
- Value 0, 
- Value indicating that the UE shall apply the TA of one source cell. 
R2 assumes RRCReconfigurationComplete message is always sent at each LTM execution.
In RACH-based LTM, the target cell is aware of the UE’s arrival based on the reception of preamble in CFRA and on the reception of Msg3/MsgA in CBRA, like the legacy HO. 
In RACH-less LTM, the target cell is aware of the UE’s arrival based on reception of the first UL transmission from this UE
In RACH-less LTM, RRCReconfigurationComplete can be the content of the first UL MAC PDU/transmission to indicate UE arrival, i.e. no need to introduce any new signaling to indicate UE arrival (for the MCG-switch case)
For RACH-based LTM, the UE considers that LTM execution procedure is successfully completed when the RACH is successfully completed.
For RACH-less LTM, the UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data.
Following behaviors of LTM supervisor timer are agreed: 
- 1: The UE starts the LTM supervisor timer, upon reception of the LTM cell switch MAC CE;
- 2: The UE stops the LTM supervisor timer, upon successful completion of LTM cell switch;
- 3: If the LTM supervisor timer for MCG expires, as baseline, the UE considers LTM failure and initiates RRC re-establishment. (SCG switch case FFS)
LTM supervisor timer is RRC layer timer.
At RLF or LTM execution failure (for MCG), RAN2 intend to support fast recovery to a candidate cell by LTM execution.
While configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network. R2 assumes that is could be up to the network to avoid any issue due to the race condition between LTM execution and RRC Reconfiguration (e.g. L3 HO cmd), e.g. avoid sending LTM switch cmd and L3 HO cmd in the same TB.
Discuss terminology for the TS in the RRC stage-3 discussions when/if needed (not at current meeting). 
Whether the Reference configuration is a complete configuration or not is up to the network implementation. 
Reference configuration + LTM candidate configuration (in combination) has to be a complete configuration. 
The reference configuration is always explicitly signalled (not automatically derived from any other config, e.g. current).
Confirm that only the replacement procedure (the “full config without L2 reset”) is supported for Execution of LTM cell switch. 
The UE may perform early decoding and early validity check. FFS whether Early validity check triggers early re-establishment. FFS the possible timing, FFS subset of cells, FFS if need to specify anything or just up to UE impl, FFS if other signalling to notify network is needed. 
Initial agreements, from RAN2 point of view (may be dep on RAN1 progress). 
The location of RS configuration for SSB-based measurements of candidate cells is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells. The RS configuration, per RAN1 agreement, can include PCI or logical ID, SMTC location, frequency location, and SCS.
RAN2 assumes that the location of configurations of TCI states for the candidate cells (used before/at cell switch) is external to the ServingCellConfig(s) of current serving cells and external to the configuration of the LTM candidate cells (same location as RS configuration).
RAN2 assumes that For L1 measurements of LTM candidate cells, the reporting configuration is placed inside the ServingCellConfig of current serving cell(s). 

	Chair: the agreements above may need to be further evaluated, e.g. wrt subsequent LTM switches. 

RAN2 assumes that whether filtering, hysteresis, and time-to-trigger are needed for LTM specific L1 measurements is up to RAN1.
FFS if the LTM specific L1 measurements of an LTM candidate SCell is independent of its activation status.
Whether to assume L1/L2 signaling to control or change L1 measurement/reporting for LTM needs further discussion (parts may be discussed in RAN1). RAN2 assumes that such control would be limited to certain aspect that need frequent update and restricted by RRC configuration.



A.11. Agreements at RAN2#121
Agreed: Usage of reference configuration: 
- 	Candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration (FFS if done at cell switch or before the cell switch)
- 	The complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. 
-	To support reconfigurations that requires reset of RLC PDCP, this should be possible (in principle same a full config) 
-	FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified.
-	FFS if the reference configuration can be derived from the current UE configuration at some point of time. 

Potentially: R2 assumes that LTM without a separate reference configuration (if agreed) could work something like this: 
-	Alt A: The candidate configuration (which need to be complete) is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset RLC or PDCP. (Same procedure as above)
-	Alt B: The candidate configuration (which can be a delta config) is applied to the current UE configuration (at the time of reconfiguration execution/cell switch), by legacy RRC reconfiguration procedure (it is assumed that the network need to coordinate if subsequent reconfigurations shall work, FFS feasibility). 

agree to use Model 1: One RRCReconfiguration message for each candidate target configuration RRCReconfiguration to configure target candidate cells
Reference config can be empty
In the RRC procedures, the candidate delta configuration is applied on top of the reference configuration to form a complete candidate configuration when the UE receives the LTM configuration (before the LTM cell switch). UE implementation can postpone that step to the reception of the LTM cell switch command. FFS Discuss early vs late compliance check. 
In the RRC procedures, the complete candidate configuration is applied and replacing the current UE configuration (at the time of reconfiguration execution/cell switch), by a RRC reconfiguration procedure that makes replacements of configuration but doesn’t necessarily reset MAC, RLC or PDCP. FFS whether we can rely on a modified version of the reconfiguration procedure with fullconfig flag set. FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
No consensus to support HARQ continuation (and in order to resume discussion some new input may be needed, e.g. quantitative evidence of a serious problem).
To determine if to reset L2 or not is based on RRC configuration (e.g. set of cells. FFS if separate for RLC, MAC, PDCP). 


A.12. Agreements at RAN2#119b-e(R2-2211061)
Terminology
RAN2 to use “LTM” as term for the L1/L2-triggered mobility. 
Use the term “cell switch” for the procedure of triggering change of cells via the LTM feature
Use the term “Subsequent” LTM for the case when cell switch between L1/L2 mobility candidates is done without RRC reconfiguration in between.

Target performance enhancements
No security update support in Rel-18 with L1/L2 based mobility.
FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified. 
For UE processing, the following (not exhaustive) is assumed to be performed after receiving the cell switch command:
MAC/RLC reset (when configured) 
RF retuning (e.g. needed for inter-frequency), baseband retuning 
R2 assumes that the following items may be discussed by RAN1 and RAN4 (and may be scenario specific): 
- Whether to perform DL synchronization to candidate/target cell before receiving the cell switch command. R2 assumes this is feasible at least for the case that the target cell is already an active serving cell.
- Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command
L1L2 based mobility supports the following CA scenarios:
PCell change without SCell change
PCell change with SCell change
Support NR-DC scenario in L1L2 based mobility, at least for the PSCell change without MN involvement case, i.e. intra-SN. 

L1 measurements and beam indication
RAN2 assumes that RAN1 will drive discussions on L1 measurement enhancements, if any. If RAN1 identifies the need for e.g. event reporting, filtering etc, RAN2 can then be involved if needed. 
Inter-freq L1L2 mobility: R2 Confirms that For L1L2 mobility inter-freq scenarios in general should be supported (including mobility to inter-frequency cell that is not a current serving cell), including the support of inter-frequency L1 measurements, if feasible by R4 and R1.
RAN2 assumes that whether to use the unified TCI framework as the baseline for beam indication for L1L2 mobility is up to RAN1 (RAN2 observes that L1/L2 mobility need to support inter-freq cases). 

RRC
A L1/L2 inter-cell mobility candidate (target) configuration is received within an RRC message before the L1/L2 dynamic switch is triggered.
For L1L2 mobility, Target Pcell/SCell can be current SCell/PCell, i.e., current SCell/PCell can be configured as candidates.
RAN2 assumes that sequential L1L2 cell change between Candidates without RRC reconfiguration can be supported. 

Dynamic cell switching
RAN2 assumes L1/2 mobility trigger information is conveyed in a MAC CE, FFS if the MAC CE or a DCI is used for the actual triggering. 
RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index. 
FFS if it should be possible to perform SCell activation/deactivation (amongst SCells associated with the candidate configuration) simultaneously with L1 L2 mobility trigger MAC CE (if so, FFS how this is determined).
RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this. 
RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 
FFS if the MAC CE can indicate TCI state(s) (or other beam info) to activate for the target Cell(s), dep on RAN1 progress.
R2 assumes that at L1L2 cell switch: Whether the UE performs partial or full MAC reset (FFS what partial reset is, e.g. to avoid data loss), re-establish RLC, perform data recovery with PDCP is explicitly controlled by the network. R2 assumes that this can be configured by RRC. FFS if MAC CE indication(s) is/are needed.


A.13. Agreements at RAN2#119-e (R1-2208331/ R2-2209257)
Assumption: HO interruption time for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).
Assumption: To reduce HO interruption time, investigate e.g. solutions to reduce the time for UE reconfiguration (already in the WID), downlink and uplink synchronization after handover decision (other parts of dynamic switch not precluded).
Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  
The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.
R2 assumes that L2 is continued whenever possible (e.g. intra-DU), without Reset, with the target to avoid data loss, and the additional delay of data recovery.
ICBM is one scenario considered for L1L2 mobility, but is not the only one, and is not a prerequisite for using L1L2 mobility.
RAN2 to consider preparation of target cell configurations capable of dynamic switching without need for full configuration.
Measurement delay can/may be considered in this work
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)
R2 will initially focus on PCell mobility. 
R2 assumption: Rel-18 L1/L2 mobility includes both non-CA (PCell only) and CA scenarios (PCell and SCell). This includes the following cases
a) the target PCell/target SCell(s) is not a current serving cell (CA  CA scenario with PCell change)
b) FFS the target PCell is a current SCell
c) FFS the target SCell is the current PCell.
DC scenarios are FFS (e.g. PSCell mobility may be a low hanging fruit FFS). 
Current options on the table: to configure a L1/L2 inter-cell mobility candidate cell:
a.	One RRCReconfiguration message for candidate target cell
b.	One CellGroupConfig IE for each candidate target cell
c.	One SpCellConfig IE for each candidate target cell
Will send an LS to RAN1 and RAN3 on the progress of this meeting. 
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