3GPP TSG-RAN WG2 Meeting #122                                                             	  R2-2305116
Incheon, Korea, May 22 – 26, 2023                                    	     
Agenda item: 		7.4.2.1								         
Source: 		Qualcomm Incorporated
Title: 	Discussion on LTM procedures 
Document for:	Discussion
1	Introduction
In RAN2#121bis-e the following agreements were achieved [1]:

	· From RAN2 perspective, the following options are feasible:
· PDCCH ordered-RACH without RAR
· PDCCH ordered-RACH with RAR and the RAR is received from the serving cell
· 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.



In RAN2#119bis-e the following agreement was achieved [2]:

	RAN2 assumes the MAC CE for L1/2 mobility trigger contains at least a candidate configuration index.



In RAN1#112bis-e, the following agreements were achieved [3]:

	· 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

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)
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.

· 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#112bis-e are included
· The following contents are included in the LS
· RAN1 has made the following agreement in RAN1#112bis-e
· 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
· This agreement implies that the source cell must be provided with information so that the source cell can send a Rel-17 TCI state index of the target/candidate cell(s) to the UE even when source cell and target/candidate cell(s) belong to different DUs. RAN1 respectfully asks RAN3 to perform any necessary specification work to support this functionality.

For PDCCH ordered-RACH, if reception of RAR is not configured, UE autonomous re-transmission of PRACH is not allowed, regardless of the configuration of PreambleTransMax.
When reception of RAR is configured, support RAR is received from serving cell at least in intra-DU case. 
When reception of RAR is configured, support RAR is received from serving cell in inter-DU case.
· FFS: RA response window related issues



RAN3#119 sent an LS to RAN2 with the following [4]:

	RAN3 has discussed the following two approaches to support inter-DU LTM cell switch during execution. 
Approach 1: the serving gNB-DU triggers the execution by transmitting LTM cell switch command to the UE and then informs the gNB-CU of the serving cell switch. 
Approach 2: the serving gNB-DU first requests information from target DU before triggering LTM cell switch command to the UE.
RAN3 would like to get feedback from RAN2 about the above-mentioned approaches, and provide suggestion if there is any other possibility identified.
ACTION: 	RAN3 kindly asks RAN2 to provide the feedback on the above approaches.



This contribution discusses early TA acquisition for LTM, aspects of LTM execution/completion, and the RAN3 LS on inter-DU LTM.
2	Early TA acquisition
2.1 	PDCCH-ordered RACH with RAR from serving cell
RAN2#121bis-e agreed that the following schemes are feasible from RAN2 perspective: 
· Scheme 1: PDCCH-ordered RACH with no RAR 
· Scheme 2: PDCCH-ordered RACH with RAR from serving cell 
RAN1#112bis-e further agreed that these two schemes are supported. However, RAN1#112bis-e indicated that there may be RAR-window-related issues for Scheme 2, especially for the inter-DU case. Examples of such issues may include:
· Issue 1: The RAR window duration should be large enough to account for the backhaul latency for shipping the TA value from the candidate DU to the serving DU
· Issue 2: The UE’s MAC entity does not support concurrent RACH procedures as per TS 38.321. Therefore, legacy (non-LTM-specific) RACH procedures towards the serving cell(s) are blocked for the duration of the LTM-specific RACH procedure used for early TA acquisition, which may be problematic. 
Observation 1: For early TA acquisition, PDCCH-ordered RACH with RAR from serving cell has several RAR-window-related issues, specifically for the inter-DU case.
Comparing Scheme 1 and Scheme 2, the main difference is whether the network wants to provide the TA value associated with the candidate cell to the UE at LTM triggering for Scheme 1 or before LTM triggering for Scheme 2. In the latter case, it is much simpler to use a MAC CE instead of RAR to provide the TA value, and all RAR-window-related issues can be avoided.
Proposal 1: MAC CE is used instead of RAR if the serving cell provides the TA value of the LTM candidate cell to the UE prior to LTM triggering.
2.2	LTM candidate cell is a serving cell
In case a serving PCell or an activated serving SCell is configured as an LTM candidate cell, legacy mechanisms can be reused to acquire the associated TA value.
Proposal 2a: For an LTM candidate cell that is a serving PCell or an activated serving SCell, legacy mechanisms for TA acquisition shall be reused.
In legacy, the UE does not have to retain UL synchronization for a deactivated SCell. In case the latter cell is an LTM candidate cell, early TA acquisition shall still be supported to enable RACH-less LTM execution towards that cell. In this case, the UE may transmit RACH towards the deactivated SCell based on PDCCH order.  
Proposal 2b: A UE may transmit RACH towards a deactivated serving SCell for early TA acquisition based on PDCCH order if the latter cell is an LTM candidate cell.
2.3	Identification of the UE during PDCCH-ordered RACH for early TA acquisition
RAN2#121bis-e agreed that the preamble resource for PDCCH-ordered RACH for early TA acquisition can be shared among multiple UEs, where the PDCCH order would indicate the SSB index, RACH occasion and preamble ID.
Observation 2a: RAN2#121bis-e agreed that the preamble resource for PDCCH-ordered RACH for early TA acquisition can be shared among multiple UEs.
In the intra-DU case, the candidate cell can identify the UE that sent the PRACH even if the associated preamble ID is not unique to the UE since the PRACH was ordered by the source cell, and both the source cell and the candidate cell are served by the same DU.
Observation 2b: In the intra-DU case, the candidate cell can identify the UE that transmitted the PRACH for early TA acquisition even if the preamble ID used for PRACH transmission is not unique to the UE.
In the inter-DU case, the source cell is served by one DU and the candidate cell is served by another DU. In case the preamble ID used for PRACH transmission is not unique to the UE, the candidate cell does not know which UE was ordered to send the PRACH and thus cannot identify the UE.
Observation 2c: In the inter-DU case, the candidate cell cannot identify the UE that transmitted the PRACH for early TA acquisition in case the preamble ID used for PRACH transmission is not unique to the UE. 
To resolve this issue, each serving DU can be allocated a unique set of preamble IDs. A serving DU always selects a preamble ID to be indicated in the PDCCH order to the UE based on two conditions:
· Condition 1: The preamble ID is member of the unique set of preamble IDs allocated to the UE
· Condition 2: The preamble ID is RRC-configured to the UE
The UE uses the preamble ID in the PDCCH order to transmit the PRACH towards the candidate cell. The candidate cell identifies the serving DU that ordered the PRACH based on the received preamble ID, then the serving DU resolves the UE identity based on which UE it ordered to send the PRACH using that preamble ID at that point in time. The serving DU makes sure never to order two UEs to use the same PID on the same RACH occasion at a given time.
Proposal 3a: Each serving DU is allocated a dedicated pool of preamble IDs per LTM candidate cell of the other DUs for the purpose of PDCCH-ordered RACH for early TA acquisition. A serving DU only indicates a preamble ID in the PDCCH-order to a UE if:
· Condition 1: The selected preamble ID is a member of the dedicated pool of preamble IDs for that serving DU.
· Condition 2: The selected preamble ID is one of the RRC-preconfigured preamble IDs for that UE.
Proposal 3b: A two-step approach is used to resolve the identity of the UE who transmitted a PRACH towards an LTM candidate cell for the purpose of early TA acquisition:
· Step 1: The identity of the serving DU who ordered RACH towards an LTM candidate cell is resolved from the PID of the PRACH received by the candidate DU. 
· Step 2: The identity of the UE who transmitted the PRACH using the PID is resolved by the serving DU based on who the serving DU ordered to send the PRACH using that PID.  
RAN3 should handle the configuration of dedicated preamble IDs per serving DU and the two-step identification of the UE during PDCCH-ordered RACH for early TA acquisition.
Proposal 3c: Send LS to RAN3 with proposals 3a and 3b.
3	Aspects of LTM execution/completion
3.1	UL grant for LTM completion in RACH-less LTM
The UE requires an UL grant to send an ‘LTM completion’ message to the target cell. For RACH-based LTM, the UL grant is provided in Msg2. For RACH-less LTM, several schemes to provide the UL grant are possible:
· Scheme A1: The UE receives the UL grant via PDCCH directly from the target cell.
· Scheme A2: The UE sends SR or SRS to the target cell based on an SR/SRS configuration inside the LTM candidate configuration of the target cell, after which the UE receives an UL grant via PDCCH from the target cell.
· Scheme B: The UE uses a configured UL grant inside the LTM candidate configuration of the target cell.
All above schemes can be supported.
Proposal 4a: For RACH-less LTM, support the following schemes to provide the UE with an UL grant to send the indication of LTM completion: 
· Scheme A1: After LTM triggering, the UE monitors for PDCCH from the target cell, which carries the UL grant. 
· Scheme A2: After LTM triggering, the UE transmits SR or SRS to the target cell. The UE then monitors for PDCCH from the target cell, which provides the UL grant. 
· Scheme B: After LTM triggering, the UE uses a configured UL grant received within the stored LTM candidate configuration of the target cell. 

The UE may use Scheme A2 if the LTM candidate configuration of the target cell provides and SR or SRS configuration to be used during LTM execution.

The UE may use Scheme B if the LTM candidate configuration of the target cell provides a configured UL grant configuration to be used during LTM execution.

Otherwise, the UE uses Scheme A1.

Proposal 4b: Which scheme is used depends on whether the LTM candidate configuration of the target cell carries a configuration of SR or SRS or a configured UL grant to be used by the UE at LTM execution. 

RAN2 can further request feedback from RAN1 for the above schemes.

Proposal 4c: RAN2 to consult with RAN1 on the above schemes. 
3.2	Determination of successful completion of RACH-less LTM by the UE
RAN2#121bis-e agreed that UE considers that LTM execution procedure is successfully complete when the UE determines the NW has successfully received its first UL data. Multiple options were discussed in [5]:
· Option 1: RLC ACK of RRCReconfigurationComplete
· Option 2: C-RNTI addressed PDCCH
· Option 3: DL Contention Resolution MAC CE
Option 1 assumes that an RRC Reconfiguration Complete message is transmitted by the UE for LTM completion. We argure later that this should not be the case. Regardless, for both Options 1 and Option 3, the RLC ACK and the DL Contention Resolution MAC CE can be scheduled for DL transmission to the UE with a C-RNTI addressed PDCCH (Option 2). Therefore, C-RNTI addressed PDCCH is applicable for all options. Deferring the determination of successful LTM completion till the RLC ACK in Option 1 incurs additional delay for no extra benefit. Additionally, scheduling a MAC CE with the UE’s C-RNTI via a PDCCH addressing the UE’s C-RNTI also has no extra benefit. We propose Option 2.
Proposal 5: The UE determines that completion of RACH-less LTM is successful based on reception of PDCCH addressing the UE’s C-RNTI in the target cell following the first transmission made by the UE towards the target cell. 
3.3	LTM execution for SCG switch case
For the MCG switch case, RAN2#121bis-e “made the assumption” that the UE sends an RRC Reconfiguration Complete message to indicate its arrival to the target cell. 
Observation 3a: Use of RRC Reconfiguration Complete message for LTM execution is currently an “assumption” for the MCG switch case. The Chairman’s notes state that the RAN2 assumption can be revisited if serious issues are identified.
For the SCG switch case:
· If LTM execution is RACH-based, the UE performs RACH towards the target SCG. The UE can send an RRC Reconfiguration Complete message to the SN via SCG if SRB3 is configured or via the MCG otherwise.
· If LTM execution is RACH-less:
· If SRB3/split SRB1 is configured, the UE can send an RRC Reconfiguration Complete message to the SN via the target SCG.
· If SRB3/split SRB1 is not configured, a new UL transmission via the target SCG that is different from RRC Reconfiguration Complete message is required to notify the target SCG of UE arrival.
Observation 3b: For the SCG switch case, if LTM execution is RACH-less and SRB3/split SRB1 is not configured, the RRC Reconfiguration Complete message cannot serve as an indicator of UE arrival to the target SCG.  
Having different indicators of UE arrival for the MCG switch case and the SCG switch case is undesirable.
Observation 3c: Different content of the first UL MAC PDU transmission to indicate UE arrival for the MCG switch case and the SCG switch case is undesirable.
To have common design b/w the MCG case and the SCG case, the following options are possible:
· Option 1: SRB3/split-SRB1 configuration is mandated if SCG-LTM is configured
· Option 2: LTM execution for the SCG case is always RACH-based
· Option 3: RAN2 agreement on use of RRC Reconfiguration Complete message to indicate UE’s arrival to the target cell is reverted, and a MAC CE is used instead.
Option 1 should not be supported since configuration of SRB3/split-SRB1 is up to UE’s capability and SN’s choice of configuration. Option 2 should not be supported since LTM benefits will diminish a lot if LTM execution is always RACH-based.
Observation 3d: SRB3/split-SRB1 configuration cannot be mandatory. RACH-based LTM execution incurs large latency and interruption. 
Therefore, we support Option 3.
Proposal 6a: Revert RAN2#121bis-e assumption on use of RRC Reconfiguration Complete message during LTM execution for the MCG switch case.
Proposal 6b: For both MCG and SCG switch cases, the UE sends a MAC CE to indicate its arrival to the target cell.
3.4	LTM execution failure or RLF
3.4.1 MCG case
RAN2#121bis-e agreed to support fast recovery to a candidate cell by LTM execution in case of LTM execution failure or RLF. A similar solution to recovery by CHO can be used: the UE performs cell selection, and if the selected cell is the PCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration. Otherwise, the UE performs RRC re-establishment at the selected cell.
Proposal 7a: For MCG, at LTM execution failure or RLF, the UE performs cell selection: 
· If the selected cell is a PCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration as an MCG configuration.
· Else, the UE performs RRC re-establishment at the selected cell.
3.4.2 SCG case
For SCG, an analogous enhanced recovery procedure would be similar to CPC. In particular, the UE performs cell selection (for SCG). If the selected cell is a PSCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration. Otherwise, the UE releases the SCG link and reports SCG failure to the MN.
Proposal 7b: For SCG, at LTM execution failure or RLF, the UE performs cell selection: 
· If the selected cell is a PSCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration as an SCG configuration.
· Else, the UE releases the SCG link and reports SCG failure to the MN.
4	RAN3 LS on Inter-DU LTM
RAN3#112 discussed two approaches for inter-DU LTM:
· Approach 1, where the serving DU triggers LTM execution and then informs the CU of LTM triggering.
· Approach 2, where the serving DU first requests information from the target DU and then triggers LTM execution. 
The evaluation of the two approaches depends on whether and what information the serving DU would have to request from the candidate DU before LTM can be triggered. The criterion to determine this information is as follows:
· If an information has to be requested by the serving DU, this implies that the serving DU requires this information to determine a content of the LTM MAC CE. 
· If the serving DU already can determine the full content of the LTM MAC CE, the serving DU shall not defer LTM triggering towards the candidate DU for the purpose of requesting information from the candidate DU.   
Proposal 8: Only information that may be requested by the serving DU from the target DU is that information a serving DU would need to determine the content of the LTM MAC CE.
The following info has been agreed to be included in the LTM MAC CE so far:
· Info 1: RAN2#119bis-e agreed to include a candidate configuration index in the LTM MAC CE
· Info 2: RAN1#112bis-e agreed to include TCI state info for the target cell in the LTM MAC CE
· Info 3: RAN1#112bis-e agreed to include TA related info of the target cell in the LTM MAC CE (if RAR is not configured)
· Info 4: RAN1#112bis-e agreed to include active DL and UL BWPs of the target cell in the LTM MAC CE, but leave the decision on when to include this info to RAN2. 
For Info 1, the serving DU receives the L1 measurement report from the UE that includes measurements of LTM candidate cells. If the serving DU decides to trigger LTM towards an LTM candidate cell based on a measurement report, the serving DU needs to know the candidate configuration index corresponding to the cell info included in the report. Mapping between cell info and configuration indices is semi-static and can be provided to the serving DU by the CU during LTM preparation. Therefore, the serving DU does not have to request Info 1 prior to LTM execution.
Observation 4a: The serving DU determines which candidate configuration index to include in the LTM MAC CE based on cell info included in the L1 measurement report. The CU shall provide a mapping of cell info to configuration indices to the serving DU during LTM preparation. 
For Info 2, the serving DU receives the L1 measurement report from the UE that includes beam info. The serving DU selects the TCI state it should include into the LTM MAC CE based on the beam info in the L1 measurement report. Mapping between beam info and TCI states is semi-static and can be provided to the serving DU by the CU during LTM preparation. Therefore, the serving DU does not have to request Info 2 prior to LTM execution. 
Observation 4b: The serving DU determines which TCI state of the candidate cell to include in the LTM MAC CE based on beam info received in the L1 measurement report. The CU shall provide TCI state configuration of the candidate cell to the serving DU during LTM preparation.
For Info 3, the candidate DU can proactively forward the TA value to the serving DU via the CU upon receiving the PRACH from the UE on the LTM candidate cell. Therefore, the serving DU does not have to request Info 3 prior to LTM execution. 
Observation 4c: The candidate DU proactively forwards the TA value to the serving DU during early TA acquisition if RAR reception from the candidate cell is not configured for the UE.
For Info 4, the active DL and UL BWPs of the target cell can be indicated using the firstActiveDownlinkBWP-Id IE and the firstActiveUplinkBWP-Id IE within the RRC configuration of the target cell. Such info does not need to be included at all within the LTM MAC-CE for inter-DU LTM.
Observation 4d: Indication of active DL and UL BWPs within the LTM MAC-CE is not needed for inter-DU LTM.
Based on Observations 4a to 4d, Approach 1 is feasible if the CU provides necessary configuration during LTM preparation for Info 1 and Info 2, and if the target DU proactively forwards Info 3 to the serving DU. None of Info 1, 2 or 3 has to be requested by the serving DU from the target DU. The following proposal is made:
Proposal 9: Reply to RAN3 the following: 
· For Approach 1:  
· Approach 1 is feasible from RAN2 perspective but requires the following:
· The serving DU needs to be configured by the CU during LTM preparation phase with a mapping b/w the candidate cell indication in the UE’s L1 measurement report and the corresponding candidate configuration index.
· The serving DU needs to receive from the CU during LTM preparation phase the UE’s TCI state configuration of the candidate cell.
· For RACH-less LTM, the candidate DU should proactively send the TA value to the serving DU for the case that RAR reception from the candidate cell is not configured during early TA acquisition.
· RAN2 respectfully requests RAN3 to handle the signaling for the above requirements. 
· For Approach 2: 
· RAN2 could not identify an example of information that needs to be actively requested by the serving DU from the candidate DU prior to the triggering of LTM execution.
· RAN2 assumes that the serving DU does not defer the triggering of LTM if urgency to trigger LTM is indicated by the UE’s L1 measurement report to avoid sending the UE to RLF.
Conclusion
This contribution discussed early TA acquisition for LTM, aspects of LTM execution/completion, and the RAN3 LS on inter-DU LTM. The following observations and proposals have been made:

Early TA acquisition
Observation 1: For early TA acquisition, PDCCH-ordered RACH with RAR from serving cell has several RAR-window-related issues, specifically for the inter-DU case.
Observation 2a: RAN2#121bis-e agreed that the preamble resource for PDCCH-ordered RACH for early TA acquisition can be shared among multiple UEs.
Observation 2b: In the intra-DU case, the candidate cell can identify the UE that transmitted the PRACH for early TA acquisition even if the preamble ID used for PRACH transmission is not unique to the UE.
Observation 2c: In the inter-DU case, the candidate cell cannot identify the UE that transmitted the PRACH for early TA acquisition in case the preamble ID used for PRACH transmission is not unique to the UE. 

Proposal 1: MAC CE is used instead of RAR if the serving cell provides the TA value of the LTM candidate cell to the UE prior to LTM triggering.
Proposal 2a: For an LTM candidate cell that is a serving PCell or an activated serving SCell, legacy mechanisms for TA acquisition shall be reused.
Proposal 2b: A UE may transmit RACH towards a deactivated serving SCell for early TA acquisition based on PDCCH order if the latter cell is an LTM candidate cell.
Proposal 3a: Each serving DU is allocated a dedicated pool of preamble IDs per LTM candidate cell of the other DUs for the purpose of PDCCH-ordered RACH for early TA acquisition. A serving DU only indicates a preamble ID in the PDCCH-order to a UE if:
· Condition 1: The selected preamble ID is a member of the dedicated pool of preamble IDs for that serving DU.
· Condition 2: The selected preamble ID is one of the RRC-preconfigured preamble IDs for that UE.
Proposal 3b: A two-step approach is used to resolve the identity of the UE who transmitted a PRACH towards an LTM candidate cell for the purpose of early TA acquisition:
· Step 1: The identity of the serving DU who ordered RACH towards an LTM candidate cell is resolved from the PID of the PRACH received by the candidate DU. 
· Step 2: The identity of the UE who transmitted the PRACH using the PID is resolved by the serving DU based on who the serving DU ordered to send the PRACH using that PID.  
Proposal 3c: Send LS to RAN3 with proposals 3a and 3b.

Aspects of LTM execution/completion
Observation 3a: Use of RRC Reconfiguration Complete message for LTM execution is currently an “assumption” for the MCG switch case. The Chairman’s notes state that the RAN2 assumption can be revisited if serious issues are identified.
Observation 3b: For the SCG switch case, if LTM execution is RACH-less and SRB3/split SRB1 is not configured, the RRC Reconfiguration Complete message cannot serve as an indicator of UE arrival to the target SCG.  
Observation 3c: Different content of the first UL MAC PDU transmission to indicate UE arrival for the MCG switch case and the SCG switch case is undesirable.
Observation 3d: SRB3/split-SRB1 configuration cannot be mandatory. RACH-based LTM execution incurs large latency and interruption. 

Proposal 4a: For RACH-less LTM, support the following schemes to provide the UE with an UL grant to send the indication of LTM completion: 
· Scheme A1: After LTM triggering, the UE monitors for PDCCH from the target cell, which carries the UL grant. 
· Scheme A2: After LTM triggering, the UE transmits SR or SRS to the target cell. The UE then monitors for PDCCH from the target cell, which provides the UL grant. 
· Scheme B: After LTM triggering, the UE uses a configured UL grant received within the stored LTM candidate configuration of the target cell. 

Proposal 4b: Which scheme is used depends on whether the LTM candidate configuration of the target cell carries a configuration of SR or SRS or a configured UL grant to be used by the UE at LTM execution. 

Proposal 4c: RAN2 to consult with RAN1 on the above schemes. 

Proposal 5: The UE determines that completion of RACH-less LTM is successful based on reception of PDCCH addressing the UE’s C-RNTI in the target cell following the first transmission made by the UE towards the target cell. 
Proposal 6a: Revert RAN2#121bis-e assumption on use of RRC Reconfiguration Complete message during LTM execution for the MCG switch case.
Proposal 6b: For both MCG and SCG switch cases, the UE sends a MAC CE to indicate its arrival to the target cell.
Proposal 7a: For MCG, at LTM execution failure or RLF, the UE performs cell selection: 
· If the selected cell is a PCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration as an MCG configuration.
· Else, the UE performs RRC re-establishment at the selected cell.
Proposal 7b: For SCG, at LTM execution failure or RLF, the UE performs cell selection: 
· If the selected cell is a PSCell for one of the LTM candidate configurations, the UE executes LTM towards that cell and applies the corresponding configuration as an SCG configuration.
· Else, the UE releases the SCG link and reports SCG failure to the MN.

RAN3 LS on Inter-DU LTM
Observation 4a: The serving DU determines which candidate configuration index to include in the LTM MAC CE based on cell info included in the L1 measurement report. The CU shall provide a mapping of cell info to configuration indices to the serving DU during LTM preparation. 
Observation 4b: The serving DU determines which TCI state of the candidate cell to include in the LTM MAC CE based on beam info received in the L1 measurement report. The CU shall provide TCI state configuration of the candidate cell to the serving DU during LTM preparation.
Observation 4c: The candidate DU proactively forwards the TA value to the serving DU during early TA acquisition if RAR reception from the candidate cell is not configured for the UE.
Observation 4d: Indication of active DL and UL BWPs within the LTM MAC-CE is not needed for inter-DU LTM.

Proposal 8: Only information that may be requested by the serving DU from the target DU is that information a serving DU would need to determine the content of the LTM MAC CE.
Proposal 9: Reply to RAN3 the following: 
· For Approach 1:  
· Approach 1 is feasible from RAN2 perspective but requires the following:
· The serving DU needs to be configured by the CU during LTM preparation phase with a mapping b/w the candidate cell indication in the UE’s L1 measurement report and the corresponding candidate configuration index.
· The serving DU needs to receive from the CU during LTM preparation phase the UE’s TCI state configuration of the candidate cell.
· For RACH-less LTM, the candidate DU should proactively send the TA value to the serving DU for the case that RAR reception from the candidate cell is not configured during early TA acquisition.
· RAN2 respectfully requests RAN3 to handle the signaling for the above requirements. 
· For Approach 2: 
· RAN2 could not identify an example of information that needs to be actively requested by the serving DU from the candidate DU prior to the triggering of LTM execution.
· RAN2 assumes that the serving DU does not defer the triggering of LTM if urgency to trigger LTM is indicated by the UE’s L1 measurement report to avoid sending the UE to RLF.
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