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1. Introduction
NR mobility enhancements Phase 4 WID [1] was approved in RAN plenary #103. Support for Inter-CU LTM is one of the objectives in the WI.

	· Specify support for inter-CU Layer 2 Mobility (LTM) [RAN2, RAN3]

· Prioritize the case when CU is acting as MN when DC is not configured

· As secondary priority, support the case when NR-DC is configured and CU is acting as SN and MCG is unchanged

· As secondary priority, support the case when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released

· Note: The case that LTM is configured in both MCG and SCG is excluded 

· Specify support for subsequent LTM mobility procedures aiming to avoid RRC configuration between cell switches as per Rel-18 LTM

· Coordination with SA3 needed with respect to security key handling 

· Note: Rel. 18 intra-CU LTM procedure is considered as baseline for adding inter-CU support




This contribution discusses the support for Inter-CU LTM.
2. Discussion  
2.1 Scenarios of inter-CU LTM
The WID [1] specifies the scenarios to be supported in Rel-19 as follows.

1) CU is acting as MN when DC is not configured.
2) NR-DC is configured and CU is acting as SN and MCG is unchanged.
3) NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
4) The case that LTM is configured in both MCG and SCG is excluded.

To avoid any confusion in the future, we propose RAN2 to explicitly confirm scenarios supported in Rel-19.
Proposal 1: 
RAN2 confirm "CU is acting as MN when DC is not configured" scenario is supported as first priority in Rel-19.
Proposal 2: 
RAN2 confirm "NR-DC is configured, CU is acting as SN and MCG is unchanged" scenario is supported as second priority in Rel-19.

Proposal 3: 
RAN2 confirm "NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released" scenario is supported as second priority in Rel-19.

Proposal 4: 
RAN2 confirm "LTM is configured in both MCG and SCG" case is not supported in Rel-19.
2.2 Signalling impacts
For the support of inter-CU, RRC signalling may be impacted but from Uu interface point of view, it’s very likely that we can reuse the most principles of Rel-18 intra-CU LTM RRC procedure for Rel-19 inter-CU LTM support. Same applies to early TA acquisition, early TCI state activation and RACH-less LTM.
Thus we propose;
Proposal 5: 
Rel-18 intra-CU LTM RRC procedure is considered as baseline for the support of inter-CU LTM.

Proposal 6: 
Rel-18 early TA acquisition procedure is considered as baseline for the support of inter-CU LTM.

Proposal 7: 
Rel-18 early TCI state activation procedure is considered as baseline for the support of inter-CU LTM.

Proposal 8: 
Rel-18 RACH-less LTM procedure is considered as baseline for the support of inter-CU LTM.
2.3 RAN3 possible impacts

For intra-CU LTM case, the serving CU can internally prepare the radio resources at the target cell and deliver the configuration to the UE through the source cell. Besides, the serving CU can internally coordinate TA to be used at the target cell and also coordinate the mapping of SSB resources during the LTM preparation. However that’s not the case for inter-CU LTM case.
Proposal 9: 
RAN2 assume RAN3 to address the inter-CU coordination issues (including target radio resource preparation, early TA coordination and SSB resource mapping.)
2.4 Security impacts

In Rel-18, the security key is maintained upon LTM cell switch, which is possible because LTM is supported only for the intra-CU case so the security anchor point is not changed. However, the current 3GPP security architecture mandates a key update when PDCP termination point changes. Since inter-CU LTM is to be defined, subsequent LTM should be supported, aiming to avoid RRC reconfiguration according to the WI then a new security procedure is necessary. 

Proposal 10: New security handling is required to support inter-CU subsequent LTM without RRC reconfiguration.
Several options may exist. For example, the UE might be configured with a list of security parameters and determine based on the relationship between source and target whether security refresh needs to be performed, and potentially whether verftical or horizontal key derivation needs to be performed (similar to the solution for R18 subsequent CPAC – cells would be assigned an “ID” or “group” and if the ID is different it implies security refresh). 

Another option would be to pre-configure keys and explicitly indicate using the cell switch MAC CE to referesh security (e.g. equivalent to keySetChangeIndicator in RRC) or indicate other parameters explicitly to be used for security refresh (e.g. NCC).
Proposal 11: For security update, at least the following options are considered:

Option 1) UE determines, based on preconfigured cell relationships, whether and how to perform the security refresh (similar to LTM L2 reset, and subsequent CPAC in R18)
Option 2) Explicit indication in cell switch MAC CE.

In any case, SA3 need to be engaged as a matter of urgency. RAN2 should attempt as soon as possible to identify the candidate solutions from RAN2 perspective, and send an LS to SA3 preferably in the next meeting to ask about feasibility.

Proposal 12: RAN2 to aim to send an LS to SA3 listing options from RAN2 perspective, and asking for feasibility, in RAN2#126

Conclusion
In this contribution, the following conclusions were made:
<Scenarios> 

Proposal 1: 
RAN2 confirm "CU is acting as MN when DC is not configured" scenario is supported in Rel-19.

Proposal 2: 
RAN2 confirm "NR-DC is configured, CU is acting as SN and MCG is unchanged" scenario is supported in Rel-19.

Proposal 3: 
RAN2 confirm "NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released" scenario is supported in Rel-19.

Proposal 4: 
RAN2 confirm "LTM is configured in both MCG and SCG" case is not supported in Rel-19.
<Signalling impact>

Proposal 5: 
Rel-18 intra-CU LTM RRC procedure is considered as baseline for the support of inter-CU LTM.

Proposal 6: 
Rel-18 early TA acquisition procedure is considered as baseline for the support of inter-CU LTM.

Proposal 7: 
Rel-18 early TCI state activation procedure is considered as baseline for the support of inter-CU LTM.

Proposal 8: 
Rel-18 RACH-less LTM procedure is considered as baseline for the support of inter-CU LTM.
<Potential RAN3 impact>

Proposal 9: 
RAN2 assumes RAN3 to address the inter-CU coordination issues (including target radio resource preparation, early TA coordination and SSB resource mapping.)
<Security impact>

Proposal 10: New security handling is required to support inter-CU subsequent LTM without RRC reconfiguration.
Proposal 11: For security update, at least the following options are considered:

Option 1) UE determines, based on preconfigured cell relationships, whether and how to perform the security refresh (similar to LTM L2 reset, and subsequent CPAC in R18)

Option 2) Explicit indication in cell switch MAC CE.
Proposal 12: RAN2 to aim to send an LS to SA3 listing options from RAN2 perspective, and asking for feasibility, in RAN2#126
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