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Introduction

In Rel-18 RAN had introduced L1/L2 Triggered Mobility (LTM) and the discussion were mainly focus on Intra-CU cases, which contains both Inter-DU LTM, Intra-DU LTM and the PCell and Scell swap scenarios.

In Rel-19 we may further discuss on supporting Inter-CU LTM cell switch, which can uses the Intra-CU LTM procedure as baseline, the detailed objections of Work Item[1] contains:

CU is acting as MN when DC is not configured
when NR-DC is configured and CU is acting as SN and MCG is unchanged

when NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released

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

In this contribution we provide our views on these objections for supporting Inter-CU LTM cell switch.
Discussion

CU is acting as MN when DC is not configured

In Rel-18 Intra-CU LTM, there are at most 8 candidate cells can be configured which were took  signaling overhead and UE storage load into consideration, therefore, RAN2 no needs to extend the amount of configured candidate cells for Inter-CU, but reuses the current candidate configuration for cells in different central unit(CU). 

Proposal 1  RAN2 no needs to extend the amount of configured candidate cells for Inter-CU.

The contents of LTM configurations of candidate cells contains a reference configuration and candidate configurations, when the UE executes LTM cell switch it will generates a complete configuration through combining candidate configuration on top of reference configuration or just use candidate configuration as complete configuration if the flag ltm-ConfigComplete is set to true to the candidate configuration. However, a candidate configuration is constructed by RRCreconfiguration which can be  used as a configuration of a cell, i.e. a cell in different CU, therefore the same candidate cell configuration can be directly applies to Inter-CU LTM case.

Observation 1 The Intra-CU LTM candidate configuration is constructed by RRCreconfiguration which can be a configuration of a cell.

Proposal 2 The Inter-CU LTM candidate cell configuration can reuses Intra-CU candidate cell configuration structure.

For Inter-CU LTM cell switch, the UE acts as the same as Intra-CU LTM cell switch, i.e. UE applies candidate cell configuration and switches to the target cell after it had received cell switch command. In order to forward compatibility, RAN2 to support LTM cell switch between Inter-CU and Intra-CU.
Proposal 3 In order to forward compatibility, RAN2 to support LTM cell switch between Inter-CU and Intra-CU.
In current LTM execution, the UE priori to apply the generated complete configuration it will keeps C-RNTI, master key, PDCP and SDAP entity for SRB and DRB, and decides whether to do RLC reestablishment after LTM completion via comparing ServingCellNoResetID and NoResetID. These steps may not necessary for Inter-CU LTM, because of the Access Stratum(AS) layers configurations of a cell in different CU are different, i.e. PDCP entity, RLC entity...etc. That is, the master key, C-RNTI, PDCP and RLC entity are need to be updated or replaced during LTM cell switch. RAN2 needs to introduce an approach to identify if the LTM cell switch is Intra-CU or Inter-CU for related process handling.
Observation 2 The Inter-CU LTM cell switch, the master key, C-RNTI, PDCP and RLC entity are need to be updated or replaced during LTM cell switch.

Proposal 4 RAN2 needs to introduce an approach to identify if the LTM cell switch is Intra-CU or Inter-CU for related process handling.
Considering the Inter-CU LTM cell switch supports subsequent cell switches, RAN2 needs to enhancement on LTM configurations, i.e. introduce an Inter-CU identity. During LTM cell switch execution, the UE can know is it an Inter-CU or Intra-CU LTM cell switch then process for them respectively. For example, if is an Inter-CT LTM cell switch, the UE releases master key, releases C-RNTI.

Proposal 5 RAN2 to introduce an Inter-CU identity in LTM configurations which is used to  identify is it an Intra-CU or Inter-CU LTM cell switch and process for them respectively during execution.
NR-DC is configured, CU is acting as SN and MCG is unchanged

The Rel-18 support independently MCG LTM and SCG LTM, when in dual connectivity(DC) scenario, including PCell and Scell change within MCG, PScll and Scell change within SCG, and MCG LTM without SCG change or SCG release, if the target MN would like to release SCG it can only set mrdc-SecondaryCellGroupConfig to release and UE released SCG when performs MCG LTM. 

When DC is configured, the LTM cell switch were trigger by MN or SN themself, that is, for SCG LTM only support SN initiated SCG LTM without MN involved. In Rel-19 Inter-CU SCG LTM, RAN2 should start from SN initiated SCG LTM and no further consider MN initialed SCG LTM. 
Observation 2 In Rel-18 LTM candidate configuration the mrdc-SecondaryCellGroupConfig can only be set to release, the UE will released SCG during MCG LTM when DC is configured.

Observation 3 In Rel-18 LTM, only support SN initiated SCG LTM without MN involved.
Proposal 4 In Rel-19 Inter-CU SCG LTM, RAN2 should starts from SN initiated SCG LTM and no further consider MN initialed SCG LTM.
From UE point of view, it can follow the LTM configurations performing measurements and reporting for candidate cells in different CU, then triggers LTM cell switch to a target cell while it had received cell switch command from serving cell, which could completely aligned with the legacy Rel-18 LTM procedures.

From network perspective, the major differences between Intra-CU LTM and Inter-CU LTM are LTM configuration preparation signaling between gNBs, early UL synchronization information exchange and notification for triggering LTM cell switch to target cell. Currently there is no communication interface between SNs, the source SN needs MN assist to negotiate with candidate SNs: 

In the preparation phase for SCG LTM configurations, the enhancement to signaling between MN and SN and signaling between MNs are necessary.
During the early UL synchronization phase, the candidate SNs are need to feedback timing advance information to the source SN as a response to UE transmitted preamble which was trigger by source SN.
At cell switch phase, the source SN needs to inform target SN about LTM cell switch command had been triggered and provide related information, i.e. TCI State and cell id.
According to the above observations, RAN2 can send a LS to RAN3 about signaling enhancement between MNs, and between MN and SN for Inter-CU SCG LTM.
Observation 4 From UE point of view, most procedure can reuse the legacy Rel-18 LTM procedures.
Observation 5 From network perspective, the signaling enhancement between MNs, and between MN and SN for Inter-CU SCG LTM.
Proposal 5 RAN2 can send a LS to RAN3 about signaling enhancement between MNs, and between MN and SN for Inter-CU SCG LTM, i.e. LTM configuration preparation, early UL synchronization and cell switch notification.

NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released

As mentioned in previous section, in DC scenario, when the MCG performs LTM must release SCG, that is, if the MCG LTM cell switch is not the Pcell and Scell change, the IE mrdc-SecondaryCellGroupConfig can only be set to release in LTM configuration, both UE and network will release SCG when LTM is triggered.

Considering Inter-CU LTM is going to support MCG LTM with SCG unchanged or SCG released, the process needs to do enhancement on both network side and UE side. 
The LTM cell switch mainly contains four parts: LTM preparation, early synchronization, LTM cell switch execution and LTM cell switch completion. In addition, the LTM reduces signaling overhead for cell switches, both UE and network use the same LTM configuration for subsequent cell switches and without extra signaling to do reconfigure.
In order to support SCG unchanged or released during MCG LTM, both the LTM preparation phase and the LTM cell switch execution phase can be further enhanced based on below options:  

Option 1  The UE follows the LTM configuration to decide whether to keep or release SCG.

Option 2  The UE is instructed to keep or release SCG through LTM cell switch command.
For option 1, during the preparation phase, both source MN and candidate MN are need to exchange their own decisions whether to keep of release SCG, then the source MN generates LTM configuration and sent to UE. When the source MN sends a LTM cell switch command to UE, the UE applies target cell configuration and follows the configuration to keep or release SCG. In this approach, there must contain an indication to instruct UE to keep or release SCG in the LTM configuration, i.e. an indication of keep SCG. The indication in the LTM configuration is cell specific or MN specific, that is, the indication is aligned with cell or MN, which is known during preparation phase when source MN and candidate MN exchange they own decisions, the detailed implementation needs RAN3 to discuss on this.

For option 2, The source MN sends a LTM cell switch command to UE, this command carries an indication to indicate UE whether to keep or release SCG, i.e. an indication of keep SCG. The UE follows the received indication with the LTM cell switch command to keep or release SCG during LTM. In this approach, the source MN needs to know if the target cell wants to keep or release SCG before sending LTM cell switch command, which could be done during LTM preparation phase it is the same acts as in Option 1.
Both Option 1 and Option 2 have it own pros and cons, the main difference is, for option 2 the UE no needs to store information about keeping or releasing SCG for candidate cells. RAN2 can based on these two options as a start point for further discussion.

Proposal 6  RAN2 to consider below two options for further discussion for MCG LTM with SCG unchanged or released when NR-DC is configured.

Option 1  The UE follows the LTM configuration to decide whether to keep or release SCG.

Option 2  The UE is instructed to keep or release SCG through LTM cell switch command.
Conclusion

Based on the outcome of the above discussion, we would like to suggest the following proposals:

CU is acting as MN when DC is not configured
Proposal 1  RAN2 no needs to extend the amount of configured candidate cells for Inter-CU.

Observation 1 The Intra-CU LTM candidate configuration is constructed by RRCreconfiguration which can be a configuration of a cell.

Proposal 2 The Inter-CU LTM candidate cell configuration can reuses Intra-CU candidate cell configuration structure.

Proposal 3 In order to forward compatibility, RAN2 to support LTM cell switch between Inter-CU and Intra-CU.
Observation 2 The Inter-CU LTM cell switch, the master key, C-RNTI, PDCP and RLC entity are need to be updated or replaced during LTM cell switch.

Proposal 4 RAN2 needs to introduce an approach to identify if the LTM cell switch is Intra-CU or Inter-CU for related process handling.
Proposal 5 RAN2 to introduce an Inter-CU identity in LTM configurations which is used to  identify is it an Intra-CU or Inter-CU LTM cell switch and process for them respectively during execution.
NR-DC is configured, CU is acting as SN and MCG is unchanged
Observation 2 In Rel-18 LTM candidate configuration the mrdc-SecondaryCellGroupConfig can only be set to release, the UE will released SCG during MCG LTM when DC is configured.

Observation 3 In Rel-18 LTM, only support SN initiated SCG LTM without MN involved.
Proposal 4 In Rel-19 Inter-CU SCG LTM, RAN2 should starts from SN initiated SCG LTM and no further consider MN initialed SCG LTM.
Observation 4 From UE point of view, most procedure can reuse the legacy Rel-18 LTM procedures.
Observation 5 From network perspective, the signaling enhancement between MNs, and between MN and SN for Inter-CU SCG LTM.
Proposal 5 RAN2 can send a LS to RAN3 about signaling enhancement between MNs, and between MN and SN for Inter-CU SCG LTM, i.e. LTM configuration preparation, early UL synchronization and cell switch notification.
NR-DC is configured, CU is acting as MN and SCG is unchanged or SCG is released
Proposal 6  RAN2 to consider below two options for further discussion for MCG LTM with SCG unchanged or released when NR-DC is configured.

Option 1  The UE follows the LTM configuration to decide whether to keep or release SCG.

Option 2  The UE is instructed to keep or release SCG through LTM cell switch command.
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