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[bookmark: OLE_LINK39][bookmark: OLE_LINK38][bookmark: OLE_LINK37]Introduction
There were contributions in previous meetings about the coexistence of LTM and other features. However, due to time limit, we decided to postpone the discussion of co-existence issues to maintenance phase.  In this contribution, we discuss coexistence of LTM and other mobility procedures as well as new features introduced in other WIs. 
Discussion
[bookmark: OLE_LINK1][bookmark: OLE_LINK7][bookmark: OLE_LINK5]Coexistence of LTM and other mobility procedures
1.1.1 LTM and (Rel-15) L3 handover
We discussed coexistence of L3 handover (Rel-15) and LTM in RAN2#123bis meeting, and made the following agreements:
	· It is assumed that L3 handover may happen while LTM is configured / evaluated / used. 
· P4: RAN2 confirms that during network triggered L3 HO / PSCell change, the UE does not autonomously release the LTM configuration.
· P5: RAN2 confirms that the RRCReconfiguration message to execute an L3 HO or PSCell change procedure may reconfigure (setup, release) the LTM configuration. 



[bookmark: OLE_LINK6][bookmark: OLE_LINK3]Upon LTM execution, UE updates its ltm-ServingCellNoResetID with the NoResetID in target configuration. If cell change is triggered by L3 handover, such replacement does not happen and thus it needs to be updated by RRC reconfiguration. However, according to the definition of associated condition FirstLTM-Only, the field of ltm-ServingCellNoResetID is mandatory present in the first RRCReconfiguration message which include LTM-Config with at least one LTM candidate configuration, and otherwise absent (Need M). This means the RRC-based handover command cannot simply update the ltm-ServingCellNoResetID (without including LTM candidate configuration). A simple fix is to make the field optional Need M, instead of absent. 
[bookmark: OLE_LINK14]Proposal 1: The field ltm-ServingCellNoResetID should be optional (not absent) even if the RRC configuration does not include LTM candidate configuration.
We have the simple text proposal below.
	Conditional Presence
	Explanation

	FirstLTM-Only
	[bookmark: OLE_LINK64]This field is mandatory present in the first RRCReconfiguration message which include LTM-Config with at least one LTM candidate configuration. Otherwise, the field is optionalabsent, Need M.



1.1.2 LTM and Rel-16/17 conditional reconfiguration 
[bookmark: OLE_LINK22]Co-existence of LTM and Rel-16/17 conditional reconfiguration, including CHO (w/ and w/o target SCG) and CPAC, is desirable. One reason is that this allows inter-CU handover also enjoys good robustness (Rel-18 LTM enjoys good robustness by fast cell switch, but it supports only intra-CU case). Since it is hard for network to hypothesize UE’s evaluation and triggering status of CHO/CPAC, LTM is likely to be triggered independently of CPAC. Our understanding is as follows:
· If UE receives LTM cell switch command while performing CHO/CPAC evaluation, it should stop CHO/CPAC evaluation and execute LTM as indicated. CHO/CPAC evaluation after LTM should depend on the configuration in target cell.
· Once CHO/CPAC is triggered, UE disconnects from serving cell and should not receive LTM command.
[bookmark: OLE_LINK36]Therefore, we believe that LTM can co-exist with CHO/CPAC, and UE executes whichever mobility procedure that is triggered first.
[bookmark: OLE_LINK63][bookmark: OLE_LINK40]Proposal 2: Coexistence of LTM and CHO/CPAC is supported, and UE executes whichever mobility procedure that is triggered first.
[bookmark: OLE_LINK32]Moreover, both CHO and LTM support fast recovery. If network sets attemptCondReconfig or attemptLTM-Switch, upon failure UE may execute CHO or LTM, respectively if the cell selection procedure finds a candidate cell. We believe that the choice for fast recovery (CHO or LTM candidate) can be up to UE implementation.
[bookmark: OLE_LINK34][bookmark: OLE_LINK15]Proposal 3: The choice for fast recovery (CHO or LTM candidate) can be up to UE implementation.
1.1.3 LTM and SCPAC
Similar to Rel-16/17 CHO/CPAC, we believe that coexistence of LTM and SCPAC is supported, and UE executes whichever mobility procedure that is triggered first. One question specific for SCPAC is whether SCPAC candidate configurations can be kept upon LTM execution, and vice versa. Unlike CHO/CPAC configurations that should be released after every cell switch, SCPAC configurations may be useful even if UE moves to another cell. However, to avoid complicated interaction between different mobility procedures, we suggest relying on network configuration for the release/maintenance of SCPAC configurations. Similarly, upon SCPAC execution, it is also up to network whether to release or maintain LTM configurations.
We have the following proposals:
[bookmark: OLE_LINK16]Proposal 4: Coexistence of LTM and SCPAC is supported, UE executes whichever mobility procedure that is triggered first.
[bookmark: OLE_LINK4]Proposal 5: Upon LTM execution, to release or keep SCPAC configurations is controlled by the network.
Proposal 6: Upon SCPAC execution, to release or keep LTM configurations is controlled by the network.
1.1.4 LTM and DAPS
[bookmark: OLE_LINK23][bookmark: OLE_LINK19][bookmark: OLE_LINK11]Like legacy RRC-based handover, DAPS is network-triggered procedure, and intuitively UE may follow network command to execute DAPS or LTM. However, during DAPS execution, UE keeps the connection with source cell, and UE even receives from both the source and target cells within a short interval (i.e., after connected to target cell until it receives daps-SourceRelease). Thus, UE may keep sending L1 measurement report or even receive LTM command. This means two mobility procedures may run in parallel, which is apparently not a good design. A simple solution is to prohibit DAPS command if a UE has LTM configured, that is, network always releases LTM configuration before sending DAPS command.
[bookmark: OLE_LINK17]Proposal 7: Coexistence of LTM and DAPS is not supported. Network always releases LTM configuration before sending DAPS command.
[bookmark: OLE_LINK12]Coexistence of LTM and other features
In previous meeting, we concluded that LTM is not supported for NR-U. Now we check other Wis.
1.1.5 LTM and Rel-18 MIMO
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK26][bookmark: OLE_LINK18]Rel-18 MIMO WI is mainly about CSI acquisition/reporting enhancements and enhanced multi-TRP operation (e.g., multiple TCI states and TAGs). We believe that LTM can support Rel-18 enhancements not related to multi-TRP operation. However, more discussions are needed to support multi-TRP enhancements. For example, LTM TCI state activation MAC CE needs to be redesigned for TCI state for multi-TRP, and LTM cell switch command MAC CE needs to include TAG and extra TCI state information. Therefore, we suggest not supporting Rel-18 MIMO enhancements related to multi-TRP operations in Rel-18 LTM.
[bookmark: OLE_LINK60]Proposal 8: For Rel-18 MIMO enhancements, only those not related to multi-TRP operation can be supported in LTM.
1.1.6 LTM and Coverage Enhancement
Enhancements are introduced in Rel-17 (PUCCH repetition, TB repetition for PUSCH, and TB repetition for MSG3 in CBRA with 4-step RA) and Rel-18 (MSG1 repetition) to improve NR UL coverage. For UL transmissions in LTM procedure, our view is as follows:
· [bookmark: OLE_LINK55][bookmark: OLE_LINK49]PUCCH repetition can be applied in LTM (e.g., CSI report) without LTM-specific changes
· [bookmark: OLE_LINK56][bookmark: OLE_LINK50]TB repetition for PUSCH with dynamic and configured grant can apply to the first UL data transmission in the target cell without LTM-specific changes.
· [bookmark: OLE_LINK57]MSG1 repetition can be supported in CBRA-based LTM without LTM-specific changes.
· [bookmark: OLE_LINK10]For CFRA with MSG1, network needs to provide the repetition number (msg1-RepetitionNum). Since the value depends on real-time channel condition, it should be provided in LTM command MAC CE (instead of RRC). We may use 2 reserved bits in the MAC CE for this purpose.
· [bookmark: OLE_LINK58]For PDCCH-order RACH towards LTM candidate cell (i.e., early UL synchronization), there is no related repetition mechanism discussed in CovEnh Wis, and thus the preamble cannot have repetition.
We have the following proposals:
[bookmark: OLE_LINK61]Proposal 9: PUCCH repetition can be applied in LTM (e.g., CSI report) without LTM-specific changes.
Proposal 10: TB repetition for PUSCH with dynamic and configured grant can apply to the first UL data transmission in the target cell without LTM-specific changes.
Proposal 11: MSG1 repetition can be supported in CBRA-based LTM without LTM-specific changes.
Proposal 12: Support MSG1 repetition in CFRA-based LTM. The repetition number is indicated in LTM Cell Switch Command (using 2 reserved bits).
Proposal 13: There is no repetition mechanism for PDCCH-order RACH towards LTM candidate cell.
1.1.7 LTM and MBS, IAB, NTN, and UAV
[bookmark: OLE_LINK51][bookmark: OLE_LINK27][bookmark: OLE_LINK52]MBS aims at delivering multicast and broadcast services efficiently. Its mobility may be supported by different mobility procedures. We believe that LTM can coexist with MBS, as long as no additional signalling and procedure need to be introduced.
[bookmark: OLE_LINK30][bookmark: OLE_LINK53]With IAB/NTN/UAV, the network topology is different from legacy ones (e.g., the ‘cell’ may be moving). We believe that LTM can coexist with IAB/NTN/UAV as long as no additional signaling and procedure need to be introduced.
[bookmark: OLE_LINK13][bookmark: OLE_LINK62]Proposal 14: LTM can coexist with MBS, IAB, NTN, and UAV feature, as long as no additional signaling and procedure need to be introduced.
Conclusion
It is proposed to discuss and decide on the following proposals:
[bookmark: OLE_LINK41]Coexistence of LTM and other mobility procedures
Proposal 1: The field ltm-ServingCellNoResetID should be optional (not absent) even if the RRC configuration does not include LTM candidate configuration.
Proposal 2: Coexistence of LTM and CHO/CPAC is supported, and UE executes whichever mobility procedure that is triggered first.
Proposal 3: The choice for fast recovery (CHO or LTM candidate) can be up to UE implementation.
Proposal 4: Coexistence of LTM and SCPAC is supported, and UE executes whichever mobility procedure that is triggered first.
Proposal 5: Upon LTM execution, to release or keep SCPAC configurations is controlled by the network.
Proposal 6: Upon SCPAC execution, to release or keep LTM configurations is controlled by the network.
Proposal 7: Coexistence of LTM and DAPS is not supported. Network always releases LTM configuration before sending DAPS command.
Coexistence of LTM and other features
Proposal 8: For Rel-18 MIMO enhancements, only those not related to multi-TRP operation can be supported in LTM.
Proposal 9: PUCCH repetition can be applied in LTM (e.g., CSI report) without LTM-specific changes.
Proposal 10: TB repetition for PUSCH with dynamic and configured grant can apply to the first UL data transmission in the target cell without LTM-specific changes.
Proposal 11: MSG1 repetition can be supported in CBRA-based LTM without LTM-specific changes.
Proposal 12: Support MSG1 repetition in CFRA-based LTM. The repetition number is indicated in LTM Cell Switch Command (using 2 reserved bits).
Proposal 13: There is no repetition mechanism for PDCCH-order RACH towards LTM candidate cell.
Proposal 14: LTM can coexist with MBS, IAB, NTN, and UAV feature, as long as no additional signaling and procedure need to be introduced.
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6. Annex: Text proposal
(6.3.2)
[bookmark: _Toc156130416]–	LTM-Config
The IE LTM-Config is used to provide LTM candidate configurations.
LTM-Config information element
-- ASN1START
-- TAG-LTM-CONFIG-START

LTM-Config-r18 ::=   SEQUENCE {
    ltm-ReferenceConfiguration-r18        SetupRelease {ReferenceConfiguration-r18}                             OPTIONAL,   -- Need M
    ltm-CandidateToReleaseList-r18        SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-CandidateId-r18    OPTIONAL,   -- Need N
    ltm-CandidateToAddModList-r18         SEQUENCE (SIZE (1..maxNrofLTM-Configs-r18)) OF LTM-Candidate-r18      OPTIONAL,   -- Need N
    ltm-ServingCellNoResetID-r18          INTEGER (1..maxNrofLTM-Configs-r18-plus-1)                     OPTIONAL, -- Cond FirstLTM-Only
    ltm-CSI-ResourceConfigToAddModList-r18  SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfig-r18
                                                                                                                OPTIONAL, -- Need N
    ltm-CSI-ResourceConfigToReleaseList-r18 SEQUENCE (SIZE (1..maxNrofLTM-CSI-ResourceConfigurations-r18)) OF LTM-CSI-ResourceConfigId-r18
                                                                                                                OPTIONAL, -- Need N
    attemptLTM-Switch-r18                 ENUMERATED {true}                                                    OPTIONAL, -- Cond LTM-MCG
    ltm-ServingCellUE-MeasuredTA-ID-r18   INTEGER (1..maxNrofLTM-Configs-r18-plus-1)                            OPTIONAL,   -- Cond LTM
    ...
}

-- TAG-LTM-CONFIG-STOP
-- ASN1STOP

	LTM-Config field descriptions

	attemptLTM-Switch
If present, the UE shall execute an LTM cell switch if selected cell is a LTM candidate cell and it is the first cell selection after failure as described in clause 5.3.7.3.

	ltm-CandidateToAddModList
List of LTM candidate configurations to add and/or modify.

	ltm-CandidateToReleaseList
List of LTM candidate configurations to remove.

	ltm-CSI-ResourceConfigToAddModList
List of LTM CSI resource configurations to add and/or modify.

	ltm-CSI-ResourceConfigToReleaseList
List of LTM CSI resource configurations to remove.

	ltm-ReferenceConfiguration
This field includes an RRCReconfiguration message used to configure a reference configuration for LTM. 

	ltm-ServingCellNoResetID
This field is used by the UE to determine on whether L2 reset should be performed when an LTM cell switch procedure is triggered towards an LTM candidate cell. 

	ltm-ServingCellUE-MeasuredTA-ID
This field is used by the UE to determine whether UE-based TA measurements should be performed towards an LTM candidate cell.



	Conditional Presence
	Explanation

	FirstLTM-Only
	This field is mandatory present in the first RRCReconfiguration message which include LTM-Config with at least one LTM candidate configuration. Otherwise, the field is optionalabsent, Need M.

	LTM
	This field is optional present, Need M, if the UE is configured with at least an LTM candidate configuration. Otherwise, the field is absent.

	LTM-MCG
	This field is optional present for the MCG, Need R, if the UE is configured with at least an LTM candidate configuration associated to the MCG. Otherwise, the field absent.



