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1. [bookmark: _Ref165266342]Introduction
According to the WID [1] of the Rel-18 mobility enhancements as quoted below, one objective of L1/L2 based inter-cell mobility is included.
	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
· Note 2: Only SSB-based L1 measurement is supported in this release.
· Timing Advance management [RAN1, RAN2]
· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 3: FR2 specific enhancements are not precluded, if any.
Note 4: 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, prioritizing MCG
· 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



The remaining open issues of LTM is coexistence of LTM with other features, as shown below:
“Coexistence of LTM with other features is addressed during the ASN.1 review or maintenance.”
In this contribution, we provide our understandings for the coexistence of LTM with other features. 
2. Discussion
Coexistence of LTM and Conditional Reconfiguration
In RAN2#123bis, RAN2 assumed that L3 handover may happen while LTM is configured/evaluated/used. For the robustness, CHO/CPAC has been introduced in Rel-16/17/18. Similar to the legacy L3 handover, while configured with LTM candidate cells, the UE can also be configured with CHO/CPAC configurations to support the coexistence of LTM and CHO/CPAC (i.e. LTM and CHO/CPAC can be configured simultaneously). And the race conditions for the coexistence of LTM and CHO/CPAC can be avoid by the network configuration.
In current specification, CHO/CPAC configurations can include the configurations for Rel-16 CHO, Rel-16/17 CPAC, Rel-17 CHO with SCG configuration, Rel-18 subsequent CPAC and Rel-18 CHO with candidate SCG(s). For all scenarios of CHO/CPAC, it can be configured with LTM.
Proposal 1: LTM and CHO/CPAC can be configured simultaneously in Rel-18, i.e. while configured with LTM configurations, the UE can also be configured with CHO/CPAC configurations. And the CHO/CPAC configurations include the configuration for Rel-16 CHO, Rel-16/17 CPAC, Rel-17 CHO with SCG configuration, Rel-18 subsequent CPAC and Rel-18 CHO with candidate SCG(s).
If LTM and CHO/CPAC can be configured simultaneously, when LTM or CPAC is triggered, UE behaviours can be discussed.
After CHO/CPAC execution, the UE will not autonomously release the LTM configurations and the RRCReconfiguration as the CHO/CPAC candidate configuration can modify/release the LTM configurations, which is align with the UE behaviours for LTM configuration upon L3 handover/PSCell change.
A subsequent CPAC is defined as a conditional PSCell addition or change procedure that is executed after a PSCell addition, a PSCell change, a PCell change or an SCG release based on pre-configured subsequent CPAC configuration of candidate PSCell(s) without reconfiguration and re-initiation of CPC/CPA. Hence, after LTM execution for MCG or SCG, UE does not autonomously release the configuration of subsequent CPAC.
To align with the current UE behaviours, After the UE performs LTM cell switch procedure for MCG, the UE shall remove all CHO/CPAC configurations except for the configuration of subsequent CPAC. 
[bookmark: _Hlk158129947]Similar as the current specification, if the CPA, CPC or subsequent CPAC was configured, UE removes all CHO/CPAC configurations except for the configuration of subsequent CPAC after a PSCell change triggered by SCG LTM, same as the UE behaviours in the current spec.
[bookmark: OLE_LINK16]If the CPA, CPC or subsequent CPAC was not configured, UE does not have to remove the CHO configuration (including the configuration for Rel-16 CHO, Rel-17 CHO with SCG configuration and Rel-18 CHO with candidate SCG(s)) autonomously after a PSCell change triggered by SCG LTM (i.e. UE just wait and follow the NW signalling).
Proposal 2: If LTM and CHO/CPAC can be configured simultaneously, RAN2 can confirm the following principles, which are align with the current UE behaviours (i.e. no specification change is needed):
· After CHO/CPAC execution, the UE does not autonomously remove the LTM configuration. And the RRCReconfiguration message to be applied for CHO/CPAC execution can reconfigure (setup, release) the LTM configuration.
· [bookmark: _Hlk158128441]After MCG LTM cell switch execution, the UE shall remove all CHO/CPAC configurations except for the configuration of subsequent CPAC.
· After SCG LTM cell switch execution:
· If the CPA, CPC or subsequent CPAC was configured, UE shall remove all CHO/CPAC configurations except for the configuration of subsequent CPAC.
· If the CPA, CPC or subsequent CPAC was not configured, the UE does not autonomously remove the CHO configuration (including the configuration for Rel-16 CHO, Rel-17 CHO with SCG configuration and Rel-18 CHO with candidate SCG(s)). 
For both LTM and CHO/CPAC, the configuration of candidate cells are pre-configured by the network and both LTM and CHO/CPAC can reduce the latency of mobility triggering. It is not necessary that the network configures the LTM and CHO/CPAC for the same candidate cells. Furthermore, in the current specification, both the LTM based recovery and the CHO based recovery are supported. If the cell configured as both LTM and CHO candidate cell is selected for the recovery, RAN2 needs to discuss which candidate configuration can be used for recovery, and it may introduce extra work for RAN2. Hence, we think the LTM and conditional reconfiguration cannot be configured for the same candidate cell.
[bookmark: _Hlk158133249]Proposal 3: The LTM and conditional reconfiguration cannot be configured for the same candidate cell.

Coexistence of LTM and mTA mTRP
According to the Rel-18 function of mTRP with 2 TAs, one serving cell can be configured with 2 TAGs (i.e. tag-Id and tag2-Id). One TI field is introduced to indicate whether the TA value (i.e. Timing Advance Command) of RAR , fallbackRAR and absolute TAC MAC CE is applied to tag-Id and tag2-Id.
According to the Rel-18 LTM function, the TA value (i.e. Timing Advance Command) is indicated in the LTM Cell Switch Command MAC CE. From our understanding, to configure the Rel-18 function of mTRP with 2 TAs together with the Rel-18 LTM function, one simply way (without changing the LTM Cell Switch Command MAC CE) would be to clarify that Timing Advance Command is applied to the tag-Id of the SpCell. Then whether to configure one or two TAGs for the SpCell can be left to the gNB implementation.
	38.321: Text Proposal
[bookmark: _Toc155999848]6.1.3.75	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the TAG indicated by the tag-Id of the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits;
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is separate. The length of the field is 8 bits;
-	C: This field indicates the presence of the contention-free Random Access Resources fields. If the value of this field is set to 1, the following fields are present, including Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field. If the value of this field is set to 0, Random Access Preamble index field, SS/PBCH index field and PRACH Mask index field are absent, and S/U field is considered as Reserved field.
-	S/U: This field indicates which UL carrier to transmit the PRACH of the contention-free Random Access Resources. If the value of this field is set to 1, SUL is used; otherwise, NUL is used. The length of the field is 1 bit;
-	Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. The length of the field is 6 bits;
-	SS/PBCH index: This field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission of the contention-free Random Access Resources. The length of the field is 6 bits;
-	PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission of the contention-free Random Access Resources, referring to the rach-ConfigDedicated (if not provided otherwise to the rach-ConfigCommon) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. The length of the field is 4 bits.


Figure 6.1.3.75-1: LTM Cell Switch Command MAC CE




Proposal 4: As provided in the TP, the TA value of LTM Cell Switch Command MAC CE is applied to the TAG indicated by the legacy tag-Id field.

3. Conclusions
According to the analysis given above, we have the following observations and proposal:
[bookmark: _Toc502437832]Proposal 1: LTM and CHO/CPAC can be configured simultaneously in Rel-18, i.e. while configured with LTM configurations, the UE can also be configured with CHO/CPAC configurations. And the CHO/CPAC configurations include the configuration for Rel-16 CHO, Rel-16/17 CPAC, Rel-17 CHO with SCG configuration, Rel-18 subsequent CPAC and Rel-18 CHO with candidate SCG(s).
Proposal 2: If LTM and CHO/CPAC can be configured simultaneously, RAN2 can confirm the following principles, which are align with the current specification (i.e. no specification change is needed):
· After CHO/CPAC execution, the UE does not autonomously remove the LTM configuration. And the RRCReconfiguration message to be applied for CHO/CPAC execution can reconfigure (setup, release) the LTM configuration.
· After MCG LTM cell switch execution, the UE shall remove all CHO/CPAC configurations except for the configuration of subsequent CPAC.
· After SCG LTM cell switch execution:
· If the CPA, CPC or subsequent CPAC was configured, UE shall remove all CHO/CPAC configurations except for the configuration of subsequent CPAC.
· If the CPA, CPC or subsequent CPAC was not configured, the UE does not autonomously remove the CHO configuration (including the configuration for Rel-16 CHO, Rel-17 CHO with SCG configuration and Rel-18 CHO with candidate SCG(s)). 
Proposal 3: The LTM and conditional reconfiguration cannot be configured for the same candidate cell.
Proposal 4: As provided in the TP, the TA value of LTM Cell Switch Command MAC CE is applied to the TAG indicated by the legacy tag-Id field.
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