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1. Introduction
[bookmark: _Hlk118141910]In this paper, we will continue our discussion for the remaining issues of L2 centric issues for LTM that have not yet been addressed.
2. Discussion
2.1. LTM completion for RACH-less based LTM
In the RAN2#123[1], it was agreed that UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after first UL data.
	RAN2 assumes For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, (FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE). 


Regarding the content of the first UL data, we have the related conslusion in RAN2#121bis meeting[2]:
	R2 assumes RRCReconfigurationComplete message is always sent at each LTM execution.


It could be observed that UE will always send the RRCReconfiguraitonComplete message as its first UL data in target cell for MCG case, hence there is no concern that UE doesn’t have the UL data for transmission to notify the network its arrival when UE access the target cell. However, for SCG case, if the SRB3 or split SRB1 is not configured, the RRCReconfigurationComplete message will be sent to the target PSCell via the NR MCG and MCG radio resource when performing RACH-less based PSCell change. In this case, since the RRCReconfiguraitonComplete message won’t be sent directly to target cell, one issue should be considered that UE doesn’t have UL data for transmission to the target PSCell. 
Observation 1: UE may have no UL data for transmission when access to the target PSCell based on RACH-less LTM if SRB3 or split SRB1 is not configured.
To resolve this issue, we have the following solutions in RAN2#123bis meeting: 
	UE need to send an UL transmission for procedure competion also for SCG case. If SRB3 is not configured, FFS exactly if / what modification to 3GPP TS is needed. 


However, according to the current MAC spec[3], UE may skip the first UL transmission in target SCG during RACH-less SCG LTM if it has no UL data/singaling to be transmitted, e.g. when SRB3 is not configured.  If this is the case,  the UE  can not determine whether SCG LTM is successfully completed as the first UL transmission is not performed. To handle this issue, we propose:
[bookmark: _Hlk149142072]Proposal 1: During RACH-less SCG LTM, UE should not skip the first UL transmission in the target cell, e.g. a padding BSR should be sent in case the UE has no UL data/singaling to be transmitted in the target SCG. 
2.2. Same TA value as source cell 
In RAN2#123 meeting[3], we agreed that UE performs RACH-less LTM when target cell with TA=0 or with the same TA value as the source.  For the scenario that TA =0, TA value is provided in the LTM cell switch MAC CE to indicate UE to perform RACH-less LTM.
	The UE will do RACH-less when: 
· TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)
· When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 


And in RAN2#123bis[4] meeting, it was agreed that directly providing the TA value to indicate the target cell has the same TA value as source cell.
	P11: As for providing the TA for “same TA value as source” case, RAN2 agree Option 1 is baseline without further impact. Option 1: Implicit way by directly providing the TA value; Can add additional option if needed. 


However, we don’t think the agreement could work in all the cases where source and target cells have the same TA value, since besides UE adjusts the TA value according to the received TA command from the network, UE may adjust the TA value to adapt the changed DL synchronization by itself without notifying the source gNB, thus the network may not maintain an accurate TA value for UEs. 
In this case, providing a TA value via LTM cell switch command couldn’t make UE realize it should apply the TA of source cell to the target cell, instead it will apply the received TA value to target cell. And it is inefficient for UE to apply the provided inaccurated TA value when access to the target cell.
Observation 2: Directly providing the TA value in LTM cell switch MAC CE could not efficiently indicate to UE the case that target cell has same TA value as source cell.
In our understanding,  we should re-use the LTE RACH-skip mechanism. In LTE, the source TAG ID is included in the handover command to inform UE to apply the TA value of the indicated source TAG to the target Pcell, detail is as follows[5]:
[image: ]
Similarly, the TAG should be provided in LTM cell switch command MAC CE to indicate that the target cell has same TA value as source cell and UE should use the TA value associated to the provided source TAG when accessing to the target cell.
Since LTM only involves one cell group, it is not likely for UE to apply the TA of source SCG-pTAG or SCG-sTAG to target PCell. Similarly, it is not like for UE to apply the TA of source MCG-pTAG or MCG-sTAG to target PSCell. Hence, the solution can be improved as follows: Indication of pTAG or sTAG may be included in LTM cell switch MAC CE to indicate UE to apply the TA value of source TAG to target SpCell. 
Proposal 2: As for providing the TA for “same TA value as source” case, TAG information should be included in LTM cell switch MAC CE.
· The TAG ID is used to indicate UE to apply the TA of indicated source TAG for the target SpCell. 
· The source TAGs are related to the MAC entity which receives the LTM cell switch MAC CE.
2.3. CFRA Resource in LTM cell switch command 
In RAN2#123bis meeting, for the CFRA resource related information in LTM MAC CE, we reached the following agreement[4]:
	· P9: 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, 


Firstly, both SS/PBCH index and TCI state ID are included in the LTM Cell Switch MAC CE, we want to discuss the relationship of them. Since the TCI state ID in LTM cell switch command could be used for subsequent data transmission after UE accesses to the target cell, the SSB index related TCI state ID will also be qualified for PDCCH reception during the RAR window within the CFRA procedure, they provide similar information. Hence, there is no need to introduce additional SSB index in LTM cell switch command and we could use the TCI state ID for the CFRA resource
Proposal 3: The CFRA resource in the LTM cell switch MAC CE is associated with the SSB index indicated by TCI state in the LTM cell switch MAC CE, i.e. no separate SS/PBCH index for CFRA resource is included in the LTM cell switch MAC CE.
Another issue needs to be discussed is whether the CFRA resource could be included in LTM MAC CE for inter-DU cell switch. Since the early RACH procedure could be performed for inter-DU scenario and the related PDCCH order could include the RACH resource of a candidate cell belonging to other DU,  the similar mechanism could be re-used for CFRA based cell switch procedure. Hence, we propose:
Proposal 4: Similar as the early TA acquisition, CFRA resource could be included in LTM MAC CE for inter-DU cell switch and intra-DU cell switch. 
To save the RACH resource in candidate cells, the CFRA preamble resource(s) for LTM cell switch could also be shared among multiple UEs in a single source DU similar as the early RACH resource to avoid the conflict between UEs from different DU shown as the following figure. In this way, for a serving DU, the shared CFRA resources of candidate DUs are pre-acquired before the cell switch, thus the serving DU has alreadly known the shared CFRA resource configuration of target cell when LTM cell switch occurs and could allocate the CFRA resources to UE in LTM cell switch command.  


Figure 1: Shared CFRA resource for LTM cell switch among multiple UEs within a same DU
Propoal 5: Similar as early TA acquisition, the CFRA resource in the LTM cell switch MAC CE is allocated by the source DU. In inter-DU LTM case, source DU ensures no CFRA resource is allocated to more than one UE at the same time.
In case the RACH resource(s) for LTM cell switch is shared by UEs within the same source DU, for inter-DU cell switch the target cell couldn’t determine the UE identity based on the shared preambles received from UEs within the CFRA based LTM procedure. To resolve this issue, one solution is that UE sends the UE_ID using the UL grant allocated in RAR, e.g. the C-RNTI MAC CE to the target cell, in this way the target cell could identify the coming UE which used the shared RACH resource, and UE only considers the CFRA procedure is completed after UE determines the C-RNTI MAC CE is successfully received by the network,i.e. upon the reception of msg4 as shown in the figure 2.  


Figure 2: CFRA procedure for inter-DU LTM 
Observation 3: Candidate DU couldn’t determine which UE is handover to it in case the UEs use the shared preambles resource to perform CFRA based LTM cell switch for inter-DU scenario.
[bookmark: _Hlk149142051]Proposal 6: For CFRA based LTM in inter-DU scenario, if shared RACH resource is used, UE sends C-RNTI MAC CE after performing the RACH procedure to indicate its identity to target cell and UE only considers the LTM is completed successfully after UE determines the C-RNTI MAC CE is successfully received by the network, i.e. upon the reception of msg4. 
2.4. Beam determination for RACH based LTM
In current RACH procedure including CBRA procedure and CFRA procedure whose resource is provided via RRC, UE will selected a SSB index during the RACH procedure and use the SSB index during RACH procedure and continue to use this beam for subsequent data transmission/reception after completion of the RACH procedure. However, a TCI state ID may also be included in LTM cell switch command MAC CE, which is used for subsequent data transmission/reception when UE accesses the target cell. Hence, it is ambiguous for UE to determine which beam to use after accessing the target cell. 
In our understanding, the TCI state ID is useful for RACH-less LTM. For RACH based LTM cell switch, the SSB index selected within the RACH procedure is the latest strongest beam, it is more reasonable to continue to use it for subsequent data transmission/reception as legacy. 
Porposal 7: When RACH-based LTM 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, i.e. UE ignores the indicated TCI-State/TCI-UL-State in the cell switch command.
2.5. CG resource for RACH-less LTM
In [7], it proposed that only one HARQ process to be used for CG-based UL transmission for RACH-less LTM. According to the conclusion in RAN2#123 meeting that CG for LTM couldbe released when LTM is completed and according to the conclusion in RAN2#123bis, UE won’t use the CG even if it is not released by network. Hence, there is no UL transmission other than the first UL transmission will use the CG allocated for LTM in the target cell.  
	RAN2#123 meeting:
· Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)
· Before RACH-less LTM procedure completion, the UE shall not trigger RACH (when the UE has no valid PUCCH resource for triggered SRs), as in LTE RACH-less.
RAN2#123bis meeting:
· P4: RAN2 to define the UE behaviour on the R18 CG for RACH-less LTM, if it is not released by NW after LTM completion:
Option 1: UE stops using those CG (FFS on the spec impact/wording details); 


Observation 4: CG for RACH-less LTM is only used for first UL data transmission. 
[bookmark: OLE_LINK28][bookmark: OLE_LINK29]With the above analysis, there is no need to allocate multiple HARQ processes for CG based LTM. Hence, we propose:
Proposal 8： Only one HARQ process is configured for CG-based first UL transmission for RACH-less LTM. 
3. Conclusion
In this contribution, we discuss the L2 centric open issue for LTM, including LTM completion for SCG, same TA value as source cell, CFRA resource in LTM cell switch, beam determination for RACH based LTM and CG resource for RACH-less LTM.  Based on the discussion, we have the following observations and proposals.
Observation 1: UE may have no UL data for transmission when access to the target PSCell based on RACH-less LTM if SRB3 or split SRB1 is not configured.
Observation 2: Directly providing the TA value in LTM cell switch MAC CE could not efficiently indicate to UE the case that target cell has same TA value as source cell.
Observation 3: Candidate DU couldn’t determine which UE is handover to it in case the UEs use the shared preambles resource to perform CFRA based LTM cell switch for inter-DU scenario.
Observation 4: CG for RACH-less LTM is only used for first UL data transmission. 
LTM completion for RACH-less based LTM
Proposal 1: During RACH-less SCG LTM, UE should not skip the first UL transmission in the target cell, e.g. a padding BSR should be sent in case the UE has no UL data/singaling to be transmitted in the target SCG. 
Same TA value as source cell 
Proposal 2: As for providing the TA for “same TA value as source” case, TAG information should be included in LTM cell switch MAC CE.
· The TAG ID is used to indicate UE to apply the TA of indicated source TAG for the target SpCell. 
· The source TAGs are related to the MAC entity which receives the LTM cell switch MAC CE.
CFRA Resource in LTM cell switch command 
Proposal 3: The CFRA resource in the LTM cell switch MAC CE is associated with the SSB index indicated by TCI state in the LTM cell switch MAC CE, i.e. no separate SS/PBCH index for CFRA resource is included in the LTM cell switch MAC CE.
Proposal 4: Similar as the early TA acquisition, CFRA resource could be included in LTM MAC CE for inter-DU cell switch and intra-DU cell switch. 
Propoal 5: Similar as early TA acquisition, the CFRA resource in the LTM cell switch MAC CE is allocated by the source DU. In inter-DU LTM case, source DU ensures no CFRA resource is allocated to more than one UE at the same time.
Proposal 6: For CFRA based LTM in inter-DU scenario, if shared RACH resource is used, UE sends C-RNTI MAC CE after performing the RACH procedure to indicate its identity to target cell and UE only considers the LTM is completed successfully after UE determines the C-RNTI MAC CE is successfully received by the network, i.e. upon the reception of msg4. 
Beam determination for RACH based LTM
Porposal 7: When RACH-based LTM 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, i.e. UE ignores the indicated TCI-State/TCI-UL-State in the cell switch command.
CG resource for RACH-less LTM
Proposal 8： Only one HARQ process is configured for CG-based first UL transmission for RACH-less LTM. 
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