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1. Introduction
[bookmark: _Hlk118141910]In this paper, we discuss the remaining issues of RRC for LTM that have not yet been addressed, including some of those already identified in the RRC open issues list [1]. 
2. Discussion
2.1. [bookmark: _Hlk117151813][bookmark: _Hlk149924853]LTM fast recovery 
In the RAN2#123 [1], it was agreed that UE would perform fast recovery similar to CHO upon an LTM cell switch failure or RLF.
	Upon an LTM cell switch failure (i.e., supervision timer expiry) or RLF, fast recovery similar to CHO:
a)	UE performs cell selection.
b)	If selected cell is an LTM candidate cell, UE performs RACH-based LTM cell switch on the selected cell (network-controlled).
c)	If selected cell is not an LTM candidate cell, UE transmits RRC re-establishment request. 


However, it is unclear whether the UE should release the LTM candidate cells after performing fast recovery. We believe that in case b) above, UE should keep all LTM candidate cell configurations if the LTM fast recovery is successful. We explain the reason from the following two aspects.
Firstly, LTM fast recovery is still a type of LTM cell switching and should be considered the same as receiving an LTM cell switch command. If the LTM candidate cell configurations are kept after LTM fast recovery, they can be used for subsequent LTM in the future.
Secondly, if the UE decides to release the LTM candidate cell configurations after performing LTM fast recovery, the network may not know whether the triggered LTM cell switch is LTM fast recovery or not and may still keep the LTM candidate cells in the network, causing misunderstanding between UE and the network. For example, if the UE fails to receive the LTM cell switch command from the source DU and an RLF occurs, UE will perform cell selection. If the selected cell is the same as indicated in the LTM cell switch command, then the network cannot distinguish whether it is a normal LTM cell switch or an LTM fast recovery. Thus, the network cannot determine whether to keep or release the LTM configurations. To avoid such mismatch issues, UE should not release the LTM candidate cell configurations if LTM fast recovery is completed successfully.
In addition, we think it’s reasonable to release the LTM candidate cell configurations if the LTM fast recovery fails. As discussed in [2], if LTM fast recovery fails and the LTM candidate cell configurations are not released, the UE may continue to attempt LTM fast recovery, which could result in another handover failure. There is a risk that UE may end up in an endless loop.
Proposal 1: UE shall not release the stored LTM candidate cell configurations if LTM fast recovery is completed successfully and shall release the stored LTM candidate cell configurations if LTM fast recovery fails.
2.2. Association between CG occasion and beam 
In RAN2#122, it was agreed that the configured grant can be used for RACH-less LTM, and the configured grant occasion is associated with beam(s) similar to CG-SDT. In Rel-17 SDT, the mapping ratio between CG occasion and SSB includes 1/8, 1/4, 1/2, 1, 2, 4, 8, and 16. If the mapping ratio with values of smaller than 1 is also supported in LTM, one CG occasion would be associated with multiple SSBs. In this case, the target SpCell cannot determine the DL beam according to the CG occasion carrying the first UL message. To solve this issue, the beam-related information indicated in the cell switch command, i.e., TCI state ID or a pair of TCI state ID and UL TCI state ID needs to be carried in the CG PUSCH to be transmitted to the target SpCell.
[bookmark: _Hlk149148558]Proposal 2: When the mapping ratio between CG occasion and SSB is smaller than 1, the TCI state index or a pair of TCI state and TCI-UL-State index needs to be carried in the CG PUSCH to inform the network.
2.3. Bearer remapping/handling for DC
During the RAN2#123bis meeting, it was agreed that UE only release SCG configuration at MCG LTM execution if configured by the network. 
	· UE only releases SCG configuration at MCG LTM execution if configured by the network (revert prior agreement). No intention to optimize further bearer handling for this case. 



If SCG is released at MCG LTM cell switch execution, DRB(s) involving SCG should be mapped to MCG, and default L2 behavior should be performed instead of following the indication of ltm-ServingCellNoResetID and ltm-NoResetID.
Specifically, for each kind of bearer that involving SCG, UE should perform the following L2 operation:
· For SN-terminated SCG bearer
· If radio bearer is mapped from SN to MN, UE should perform PDCP reestablishment since the key has changed, else UE should only perform PDCP data recovery (for AM DRB)
· If RLC bearer is mapped form SCG to MCG, UE should perform RLC establishment in MCG.
· For MN-terminated SCG bearer 
· If  RLC bearer is mapped form SCG to MCG, UE should perform PDCP data recovery (for AM DRB) and RLC establishment in MCG.
· For MN-terminated split bearer and SN-terminated split bearer
· UE should only perform PDCP data recovery

Proposal 3: If SCG is released during MCG LTM, the UE should perform the following action by default:
· For SN-terminated SCG bearer
· If radio bearer is mapped from SN to MN, UE should perform PDCP reestablishment since the key has changed, else UE should only perform PDCP data recovery (for AM DRB)
· If RLC bearer is mapped form SCG to MCG, UE should perform RLC establishment in MCG.
· For MN-terminated SCG bearer 
· If  RLC bearer is mapped form SCG to MCG, UE should perform PDCP data recovery (for AM DRB) and RLC establishment in MCG.
· For MN-terminated split bearer and SN-terminated split bearer
· UE should perform PDCP data recovery 
2.4. UE-based TA measurements
UE-based TA measurement is supported in R18 LTM for UE to acquire the TA value of candidate cell(s) by itself. For candidate cell(s) that support UE-based TA measurements, there can be 2 options for the timing of performing UE-based TA measurements.
· Option 1: UE performs UE-based TA measurement before receiving the LTM cell switch command.
· Option 2: UE performs UE-based TA measurement after receiving the LTM cell switch command.
For option 1, since the target cell is not determined before receiving the LTM cell switch command, the UE will need to perform UE-based TA measurement for multiple candidate cells and maintain multiple TA values, which brings higher demands on the UE’s computation and storage capabilities. However, the benefit is that if the UE has already obtained the TA value of the target cell when it receives the LTM cell switch command, the handover interruption caused by UE-based TA measurement can be avoided.
For option 2, UE only needs to perform UE-based TA measurement on the target cell after receiving the LTM cell switch command, so the requirements for UE capability will be lower than option 1. However, this may cause interruption during handover.
From the analysis above, we can see that both options have advantages and disadvantages. Therefore, we propose that it can be left for UE implementation to decide whether to perform UE-based TA measurement before or after receiving the LTM cell switch command.
Proposal 4: It’s up to UE implementation to decide whether to perform UE-based TA measurement before or after receiving the LTM cell switch command.
2.5. [bookmark: _Hlk149925023]T304 timer value
In the current TS 38.331 specification, the values {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000} are supported for the T304 timer. Some companies have proposed extending the values of T304 with smaller values to support LTM, as LTM takes less time than L3 handover (e.g., R15 HO and R16 CHO). However, we have different opinion. For R16 CHO, early DL synchronization, early RRC decoding, and validity check can also be supported by UE implementation similar to LTM, so LTM does not necessarily take any less time than CHO for these steps. 
Furthermore, although UL synchronization can be skipped for LTM RACH-less handover, two messages are still required (e.g., first UL transmission and the following DL PDCCH reception) for UE to confirm that the cell switch is completed. Similarly, for CFRA-based CHO, two messages (i.e. RACH msg1 and msg2) are needed for UE to confirm that the handover is completed. In summary, there is no motivation to introduce smaller values for LTM.
Proposal 5: Current values of timer T304 are reused and no new values will be introduced for LTM.
2.6. [bookmark: _Hlk149925043]Coexistence of LTM with other features
Coexistence of LTM with CHO/CPC
In the last meeting, we made some agreements about the coexistence of LTM and network-triggered L3 handover.
	· 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. 


However, it’s not clear whether LTM can coexist with CHO or CPC. And if coexistence of LTM and CHO/CPC is allowed, how to handle the LTM configurations during CHO/CPC and vice versa, also needs to be discussed.
In our view, coexistence of LTM and CHO/CPC needs to be allowed because LTM only supports intra-CU handover. It’s reasonable and beneficial for the network to provide CHO/CPC configurations for inter-CU scenarios.
Proposal 6: A UE can be configured with both LTM and CHO/CPC.
Similar to what we agreed for network triggered L3 HO/PSCell change, the UE will not autonomously release the LTM configuration during the execution of CHO/CPAC because the RRCReconfiguration message for CHO/CPC is able to setup or release the LTM configuration.
Proposal 7: UE does not autonomously release the LTM configuration during the execution of CHO/CPC.
For CHO, R16 intra-SN CPC, and R17 inter-SN CPAC, UE will autonomously release the conditional reconfiguration at handover or PSCell change because subsequent CHO/CPC is not supported. So we propose to follow the legacy operation and release these configurations at LTM cell switch.
Proposal 8: UE will autonomously release the CHO, R16 intra-SN CPC, and R17 inter-SN CPAC configurations during the execution of LTM cell switch.
Besides, subsequent CPAC is supported in R18, and it was agreed that whether to release the subsequent CPAC configurations is up to network decision. Therefore, we tend to follow the conclusion for subsequent CPAC and have the UE determine whether to keep or release the subsequent CPAC configuration at LTM cell switch based on the LTM configuration provided by the network.
Proposal 9: UE does not autonomously release the subsequent CPAC configuration during the execution of LTM.

Coexistence of LTM with other mobility-independent features
Similar to CHO, LTM is a basic handover feature for the NR system. Therefore, we think that LTM should be supported to coexist with all other mobility-independent features, such as MBS, IAB, NR-U, and multi-TRP.
Proposal 10: LTM should be able to coexist with all other mobility-independent features, such as MBS, IAB, NR-U, and multi-TRP.
3. Conclusion
In this contribution, we provide our view on some issues related to RRC. We have the following observations and proposals:
LTM fast recovery
Proposal 1: UE shall not release the stored LTM candidate cell configurations if LTM fast recovery is completed successfully and shall release the stored LTM candidate cell configurations if LTM fast recovery fails.

Association between CG occasion and beam
Proposal 2: When the mapping ratio between CG occasion and SSB is smaller than 1, the TCI state index or a pair of TCI state and TCI-UL-State index needs to be carried in the CG PUSCH to inform the network.

Bearer remapping/handling for DC
Proposal 3: If SCG is released during MCG LTM, the UE should perform the following action by default:
· For SN-terminated SCG bearer
· If radio bearer is mapped from SN to MN, UE should perform PDCP reestablishment since the key has changed, else UE should only perform PDCP data recovery (for AM DRB)
· If RLC bearer is mapped form SCG to MCG, UE should perform RLC establishment in MCG.
· For MN-terminated SCG bearer 
· If  RLC bearer is mapped form SCG to MCG, UE should perform PDCP data recovery (for AM DRB) and RLC establishment in MCG.
· For MN-terminated split bearer and SN-terminated split bearer
· UE should perform PDCP data recovery 

UE-based TA measurements
Proposal 4: It’s up to UE implementation to decide whether to perform UE-based TA measurement before or after receiving the LTM cell switch command.

T304 timer value
Proposal 5: Current values of timer T304 are reused and no new values will be introduced for LTM.

Coexistence of LTM with other features
Proposal 6: A UE can be configured with both LTM and CHO/CPC.
Proposal 7: UE does not autonomously release the LTM configuration during the execution of CHO/CPC.
Proposal 8: UE will autonomously release the CHO, R16 intra-SN CPC, and R17 inter-SN CPAC configurations during the execution of LTM cell switch.
Proposal 9: UE does not autonomously release the subsequent CPAC configuration during the execution of LTM.
Proposal 10: LTM should be able to coexist with all other mobility-independent features, such as MBS, IAB, NR-U, and multi-TRP.
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