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This paper aims at capturing the summary of the offline discussion. 
· [bookmark: OLE_LINK140][bookmark: _Ref433086885][AT121bis-e][018][eMob] Procedure Consolidation (Huawei)
	Scope: 1: Identify agreements (easy / tentative), and Open Issues that should be resolved to consolidate and clarify LTM procedures, can also suggest/indicate wanted updates to procedural descriptions (ST-2)
	2: Collect comments on R3 LS and propose resolution.
	Use R2-2303549, R2-2302829 as inspiration, Can also include proposals from other papers that seem relevant. 
	Intended outcome: Report
	Deadline: CB W2 Wednesday

Please note the PDCCH order early RACH related issues (like TA maintenance, early RACH config, following questions related the two RAR options, etc) are not included in this LTM procedure offline scope. 
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Endorsed 38.300 CR procedure 
Followings are copied from the last meeting endorsed running CR R2-2302039.


Figure x. Signaling procedure for LTM
The procedure for LTM is as follows. 
1.	The UE sends a MeasurementReport message to the gNB. The gNB decides to use LTM and initiates candidate cell(s) preparation.
2.	The gNB transmits an RRCReconfiguration message to the UE including the LTM candidate cell configurations of one or multiple candidate cells. 
3.	The UE stores the LTM candidate cell configurations and transmits a RRCReconfigurationComplete message to the gNB.
4a/4b.   The UE may perform DL synchronization and TA acquisition with candidate cell(s) before receiving the cell switch command.
Editor’s note: DL synchronization for candidate cell(s) before cell switch command is supported, at least based on SSB. FFS necessary mechanism.
Editor’s note: TA acquisition of candidate cell(s) before LTM cell switch command is supported, at least based on PDCCH ordered RACH, where the PDCCH order is only triggered by source cell. FFS detailed mechanism.
5.	The UE performs L1 measurements on the configured candidate cell(s), and transmits lower-layer measurement reports to the gNB.
Editor’s note: FFS whether the lower-layer measurement reports are carried on L1 or MAC.
Editor’s note: The order of DL/UL sync (step 4a/4b) and L1 measurement (step 5) is not defined and subject to change.
6.	The gNB decides to execute cell switch to a target cell, and transmits a MAC CE triggering cell switch by including the candidate configuration index of the target cell. The UE switches to the configuration of the target cell.
Editor’s note: FFS how beam indication is done.
7.	The UE performs random access procedure towards the target cell, if cell switch needs to include performing random access procedure.
8.     The UE indicates successful completion of the cell switch towards the target cell.
The UE can perform the steps 4-8 multiple times for subsequent LTM cell swith based on the configuration provided in step 2.  
Editor’s note: FFS whether a uplink signal or message after the UE has switched to the target cell is used to indicate successful completion of the LTM cell switch.

Discussion
2.1 RRCReconfigurationComplete message transmission
Several motivations was mentioned that UE should send the RRCReconfigurationComplete message to the target cell upon LTM execution:
· The agreed RRC modelling1 implies the corresponding RRCReconfigurationComplete message to the target cell is reasonable.
· The RRCReconfigurationComplete message to the target cell is useful to include the uplinkTXDirectCurrent, needForGaps, etc information as supported in legacy.
· It can be the UE arrival indication or LTM completion indication to the target cell.
Question 1: do you agree the RRCReconfigurationComplete message is always sent at each LTM execution?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




2.2 LTM completion determination
A: NW side to determine the UE arrival 
Several companies want to clarify how the target cell NW side determines the UE arrival/LTM completion during LTM execution.
Please input your understanding on this LTM completion issue.
Question 2a: do you agree, in RACH-based LTM, the target cell is aware of the UE’s arrival based on the reception of Msg1 in CFRA and on the reception of Msg3 in CBRA, like the legacy HO?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




Question 2b: do you agree, 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?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



Then the following question would be the content of this first UL MAC PDU/transmission in RACH-less LTM.
The baseline can always be that any buffered DRB/SRB data can be sent by the first UL data based on LCP procedure. So, if the ReconfigurationComplete is to be sent in Question 1, there is no need to introduce any new explicitly manner (e.g. new MAC CE). Also, any other legacy pending MAC CEs or triggered SR can be sent upon LTM execution to target cell.
Question 2c: In RACH-less LTM, what’s your understanding on the content of the first UL MAC PDU/transmission to indicate UE arrival? Do we need to introduce any new signaling to indicate UE arrival?
	Companies
	Yes or No on the need of any new signaling?
	Comments (please clarify your views on the content of the first UL transmission in RACH-less LTM)

	
	
	

	
	
	

	
	
	

	
	
	



B: UE side to determine the LTM completion
It is also important to clarify the UE side behavior on how to determine the LTM successful completion, which may be related the handling of LTM timer.
Question 2d: do you agree, for RACH-based LTM, the UE considers that LTM execution procedure is successfully completed when the RACH is successfully completed?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



Question 2e: do you agree, 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?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



In addition, in RACH-less LTM cell switch, companies have different proposals on how the UE determines the NW acknowledge of its first UL data. Please clarify your view on how the UE determine this successful reception by NW, e.g. C-RNTI addressed PDCCH, new DL MAC CE, etc. 
Question 2f: In RACH-less LTM cell switch, how the UE determines the successful reception of its first UL data by NW.
	Companies
	Option?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	



2.3 LTM failure handling
A: LTM supervisor timer
It seems companies have quite similar view on the T304-like timer for LTM.
Question 3a: Do you agree with following behaviors of LTM supervisor timer?
· 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 expires, the UE considers LTM failure and initiates RRC re-establishment.
	Companies
	Yes or No?
	Comments
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Question 3b: Do you think the LTM supervisor timer is RRC layer timer or MAC layer timer?
	Companies
	RRC or MAC?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


 

B: LTM execution in failure case
It is also proposed to reuse the CHO like solution to handle the LTM failure case.

Question 3c: Do you agree that, at RLF or LTM execution failure, if the UE performs cell selection and the selected cell is an LTM candidate cell, the UE can perform LTM execution to the selected cell (like CHO)?
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




2.4 Coexistence with L3 handover 
Followings are proposed on the co-existence between L3 handover and LTM:
	R2-2303549
Proposal 8a: While configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network.
Proposal 8b: It is up to NW to avoid any issue due to the case when UE receives the LTM MAC CE and RRCReconfiguration message in the same MAC PDU.
R2-2303869
Proposal 4-1: Both LTM and L3 HO independently configured and triggered by each anchor point.
R2-2302830
Proposal 1a: RAN2 to discuss the first race condition between delivering an RRC message to a UE and triggering inter-DU LTM by the UE. 
Proposal 1b: RAN2 to discuss the dilemma of whether the CU should retransmit a missed RRC message to the UE via the new serving DU for the first race condition.
Proposal 2a: RAN2 to discuss the second race condition between processing an RRC message received right before LTM is triggered and execution of inter-DU LTM. 
Proposal 2b: RAN2 to discuss how the UE determines whether to apply or discard the RRC message for the second race condition. RAN2 to discuss how the Gnb and the UE would stay in sync on the right UE behavior. 


It is good to discuss/conclude whether RAN2 needs to handle/specify anything to handle the collision/co-existence/race conditions.
Question 4: Do you agree (basically no RAN2 work):
1. While configured with LTM candidate cells, the UE can also execute any L3 handover command sent by the network.
2. It is up to the network to avoid any issue due to the case when UE receives the LTM MAC CE and RRCReconfiguration message (e.g. L3 HO cmd) in the same MAC PDU. Mainly RAN3 work to address this. No UE behavior impact.
If you have different understanding, please clarify what RAN2 needs to specify.
	Companies
	Yes or No?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	




2.5 RAN3 LS about inter-DU coordination
Following approaches are asked by RAN3:
	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.


Based on the contributions, it seems majority are fine to assume at least approach 1 or both approach 1+2 to be supported. Then, the discussion can focus on whether we need approach 2 or whether approach 2 is necessary.
The technical observations are list below from contributions:
	R2-2303549
Observation 1: Any checking/confirmation with target gNB-DU about the candidate cell can be done in the LTM preparation phase, rather than in the later cell switch decision phase.
Proposal 1a: RAN2 confirm the LTM cell switch decision (i.e. when to switch and which cell to switch to) is made by the gNB-DU in the intra-DU case and by the source gNB-DU in the inter-DU case. 
Proposal 1b: In the cell switch decision phase, avoid CU-DU interactions (e.g. requesting information from target DU) to determine the content in the LTM MAC CE at the time of sending the cell switch command.
R2-2302507 
Proposal 1: For RACH-less LTM of inter-DU case, the serving gNB-DU is not required to request information (e.g., the one to be included in LTM cell switch command) from target DU immediately before triggering LTM cell switch command to the UE.
R2-2302804
Proposal 4: From RAN2 perspective, source DU could trigger inter-DU LTM without requiring the target DU, i.e. as the extra exchange between source and target DUs leads to longer handover latency which beats the motivation of introducing the LTM and high potential RLF rate.
R2-2302829
Proposal 6: 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.
Observation 3a: 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 3b: 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 3c: 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.
Proposal 1: 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.
R2-2303751
In conclusion, Approach 2 supports TA acquisition/update by PDCCH ordered RACH without RAR reception, whereas Approach 1 may not.
From above, we observe that a cell switch command transmission at S-DU without CU confirmation (i.e. Approach 1) can cause race conditions that may lead to initiation of the RRC connection reestablisment procedure or confusion of RRC message processing at both UE and network.
Proposal 2. RAN2 supports Approach 2, i.e., the serving gNB-DU first requests information from target DU before triggering LTM cell switch command to the UE.
R2-2304102
Observation 3	In approach 1, the candidate DU needs to be prepared for the UE arriving in target cell already after LTM candidate cell configuration.
Observation 4	If only approach 1 is supported, we need to put restrictions on which dynamic information that can be included into the LTM cell switch command, also for the intra-DU case.
Observation 5	Approach 2 for execution enables the CU and candidate DU to reject the execution and avoids race conditions between LTM and RRC procedures such as L3 mobility.
Observation 6	In approach 2 for execution (LTM triggering with target candidate DU involvement), just as in the intra-DU case, it is possible to include dynamic information in the LTM cell switch command.
Observation 7	In approach 2 for execution, just as in the intra-DU case, the target DU is aware of that the UE is about to arrive at the time LTM cell switch is executed. This enables the candidate DU to allocate resources in the target cell later.
Observation 8	When using approach 2 for execution, the latency before LTM cell switch is triggered is increased with two F1AP round trip procedure delays.
Observation 9	If approach 2 is specified, also approach 1 can be used by a network implementation, given this is supported by F1AP.



Some clarification on the approaches:
Approach 1 does not exclude the coordination between source DU and target DU. For example, TA acquisition may requires some source DU and target DU coordination (e.g. target DU informs the TA value to source DU). But “requesting to target DU immediately before” before transmitting LTM MAC CE is not needed.
Some contributions mention the race conditions, which is under discussion in RAN3. But it is not clear why it requires target DU involvement (rather than only CU).

	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.


Question 5: Do you agree RAN2 reply RAN3 that:
1. Approach 1 is the current RAN2 assumption;
2. with the clarification on approach 1 that some coordination between source DU and target DU may be needed before the cell switch decision by source DU, but the requesting from target DU immediately before triggering LTM cell switch command is not necessary/intended;
3. RAN2 will let RAN3 know if approach 2 is also needed based on future progress in RAN2.
If you prefer approach 1, please indicate what information needs to be informed.
If you prefer approach 2, please indicate what information has to be to be requested from target DU, and clarify the time about the wording “before” (long time before or immediately before).
	Companies
	Yes or No?
	Comments (better clarify your argument/concern rather than just indicating Y/N)

	
	
	

	
	
	

	
	
	

	
	
	



2.6 Open issues collection for LTM procedure 
This question is to collect if there is any other critical open issue on the LTM procedure, in addition to the previous mentioned questions. 
Any suggestion to update the procedural descriptions in 38.300 running CR is also welcome, in additional to the above questions (which may supposed to be somehow implemented in the stage2 description once agreed).

Question 6: Any suggestion on any additional open issue for the LTM procedure:
	Companies
	If any, please clarify the suggested the open issue(s), which is not covered in previous sections, for LTM procedure.

	
	

	
	

	
	

	
	



Conclusion and proposals
Based on the above summary, following proposals are given.
Potential agreement for LTM procedure
TBD
Proposed resolution for RAN3 LS
TBD
Open Issues for LTM procedure 
TBD
Potential updates to procedural descriptions in 38.300 running CR
TBD
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