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Introduction
[bookmark: _Hlk149744732]WID [1] for enhancement mobility was approved and RAN2 starts discussion on the WI. Also, RAN2 started discussion and reached some agreements as follows [2];
	· RAN2 first focus on inter-CU LTM in NR standalone scenario and use it as baseline for supporting inter-CU LTM in NR-DC scenarios.
· Rel-19 inter-CU LTM also supports mixture of subsequent inter-CU LTM and subsequent intra-CU LTM after an inter-CU or intra-CU LTM switch.
· UE can be configured with a mixture of intra-CU and inter-CU candidate LTM cells and irrespective of how the UE is configured with this mixture, UE measurement and reporting procedures will be the same for both intra-CU and inter-CU candidate LTM cells.
· Mobility latency analysis of rel-18 intra-CU LTM is reused for Rel-19 inter-CU LTM.
· Early DL and UL sync is also supported for inter-CU LTM.  Inform RAN3 of this. Early DL sync using CSI-RS should be considered, pending RAN1 approval.
· PDCCH ordered early RACH is supported for inter-CU LTM.
· For early TA acquisition, Rel-18 option is baseline. FFS for RAR based option.
· Upon inter-CU LTM execution, UE performs
· MAC reset
· RLC re-establishment
· PDCP re-establishment
· Security key update
· FFS if there is an inter-CU LTM w/o security key change.



In this paper, we discuss inter-CU LTM related potential issues.
Discussion
General
According to the WID, RAN2 should resolve inter-CU specific issues for LTM enhancement. So, RAN2 should start by identifying potential issues, and therefore, consider the overall procedure of inter-CU LTM. We think Rel-18 LTM procedure and Rel-18 SCPAC architecture can be a baseline, and we have considered procedures figure 1 based on legacy procedures.
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Figure2.1-1. Signalling procedure for inter-CU LTM
Proposal 1. Firstly, RAN2 should clarify overall procedure and then identify the potential issues based on the overall procedure.
We think some enhancements are needed for each component of the procedure as below;
· LTM candidate preparation: inter-gNB negotiation is needed (SCPAC architecture can be a baseline).
· Early UL/DL synchronization: inter-gNB negotiation for RACH configuration is needed.
· L1 measurement report: RAN2 discusses it in AI 8.6.3
· LTM decision: When does the source gNB send HANDOVER REQUEST to target gNB (i.e. legacy HO-like (HO request after HO decision) or legacy CHO-like (HO request after HO preparation))?
· Cell switch command: security related issues should be discussed.
· LTM cell switch procedure: will be enhanced based on security/measurement enhancements.

proposal 2. RAN2 enhances following components of the procedure;
· LTM candidate preparation
· Early synchronization
· L1 measurement report (in AI 8.6.3)
· LTM decision
· Cell switch command
· LTM cell switch procedure (including security issue)

 Security
In Rel-18 LTM, UE keeps the security key during the LTM cell switching. In RAN2#125bis, one company proposed that UE doesn’t need to update security key even if it’s an inter-CU LTM. In SDT WI, UE can send data to anchor node via non-anchor node. In such a case, UE may not need to update the security key. However, we have concerns on this option. Firstly, UE is in RRC_CONNECTED state while LTM is configured. Therefore, data forwarding from non-anchor node to anchor node is always needed (unlike SDT, many packets are forwarded). It increases backhaul data overhead and serving gNB cannot distribute the load. Secondary, when anchor relocation is needed, RRC reconfiguration with sync is needed for security key update. It is wasteful signalling. So, it is better to update the key upon LTM cell switch if security key update is needed. 
Proposal 3. UE should update security key upon inter-CU LTM cell switching.
Then, RAN2 needs to decide how to update (operate) security key, but RAN2 already discussed security issues for SCPAC (both of intra/inter-gNB cases) in Rel-18. Therefore, RAN2 can follow Rel-18 SCPAC for key derivation operation.
Proposal 4. Key derivation mechanism of Rel-18 SCPAC can be reused for inter-CU LTM.
Also, how to determine PDCP re-establish and key update are needed can be the same with Rel-18 SCPAC. It means, securityCellSetId or like parameter can be used to determine whether security key update is needed.
Proposal 5. Same as Rel-18 SCPAC, securityCellSetId (or like) parameter can be used to determine whether security key update is needed.
 Early UL/DL synchronization 
RAN2 agreed to support early DL/UL synchronization for inter-CU LTM. In Rel-18, there are two options for early synchronization, i.e. PDCCH ordered early RACH and UE-based TA measurement. RAN2 already agreed former option. Following steps can be considered as baseline of RACH-based (RAR-less) early TA acquisition in case of inter CU LTM.
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Fig2.3-1. Steps for RACH-based early TA acquisition in case of inter CU LTM
TA value indication via Xn interface from target gNB to source gNB may cause TA Timer expiry. Therefore, RAR-based option is considered as FFS. If RAR-based option is considered as following steps;
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Fig2.3-2. Steps for RAR-based early TA acquisition in case of inter CU LTM
The deference between legacy RACH-based option and RAR-based option is step 6, i.e. whether the TA is sent to UE or source gNB. The differences between RAR-less and RAR-based are that gNB doesn’t know whether the UE could receive the RAR and when TA expires. But, in case of UE-based TA measurement, gNB doesn’t know them. Furthermore, the latency during TA acquisition may be decreased because RAR-based option doesn’t need Xn signaling. Therefore, we think RAR-based TA acquisition should be supported. 
Proposal 5. RAN2 support RAR-based TA acquisition 

UE-based TA measurement is supported for intra-CU LTM in Rel-18. However, for inter-CU LTM, source gNB and target gNB don’t synchronize each other. In such cases, the UE may not be able to accurately calculate the TA. Therefore, RAN2 should send LS to RAN4 to ask if UE can accurately calculate the TA in case of inter-CU LTM.
Proposal 6. RAN2 asks RAN4 whether synchronization difference between gNBs will affect UE based TA measurement
 LTM decision
In legacy HO, source gNB sends HO command after sending HO request and receiving HO request ACK from target gNB. However, inter-gNB processing delay may be too large. Therefore, we think legacy CHO can be a baseline to reduce the latency between determination of LTM switch and LTM cell switch command. It means that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision.
[bookmark: _Hlk163047823]Proposal 7. Same as conditional reconfiguration, RAN2 considers that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision.  
Conclusion
Proposal 1. Firstly, RAN2 should clarify overall procedure and then identify the potential issues based on the overall procedure.
Proposal 2. RAN2 enhances following components of the procedure;
· LTM candidate preparation
· Early synchronization
· L1 measurement report (in AI 8.6.3)
· LTM decision
· Cell switch command
· LTM cell switch procedure (including security issue)
Proposal 3. UE should update security key upon inter-CU LTM cell switching.
Proposal 4. Key derivation mechanism of Rel-18 SCPAC can be reused for inter-CU LTM.
Proposal 5. RAN2 support RAR-based TA acquisition.
Proposal 6. RAN2 asks RAN4 whether synchronization difference between gNBs will affect UE based TA measurement.
[bookmark: _GoBack]Proposal 7. Same as conditional reconfiguration, RAN2 considers that source gNB sends HO(LTM) request on LTM preparation phase but not at LTM decision. 
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