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In the Mobility enhancement Ph4 WID [1], objective related to inter-CU LTM is included as follows:
	· 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


In this contribution, we discuss scenarios and signalling impact for the inter-CU LTM.
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In R18 LTM (Lower layer triggered mobility), intra-CU LTM was introduced to reduce handover latency and interruption time and it supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility. For the frequency aspects, intra-CU LTM supports both intra-frequency and inter-frequency mobility. In TS 38.300 [2], the following scenarios are supported.
· PCell change in non-CA scenario and non-DC scenario
· PCell and SCell(s) change in CA scenario
· In DC, PCell and MCG SCell(s) changed and intra-SN PSCell and SCG SCell(s) change without MN involvement.
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Figure 1. Inter-CU LTM
As discussed in the R18 intra-CU LTM scenario, the PCell change scenario should be discussed initially in R19 inter-CU LTM since PCell change is a basic operation in mobility. In our understanding, RAN2 does not need to consider CA (SCell change) in R19 inter-CU LTM scenario since CA relies on intra-gNB-CU and it can be covered by R18 intra-CU LTM.
For the DC scenario, in R18 intra-CU LTM, MCG LTM with SCG release and MCG LTM without SCG change are supported. Also, intra-SN SCG LTM without MN involvement is supported. These are similar LTM procedure in non-DC scenario. In other words, only each MN or SN is involved in PCell/PSCell or SCell changes within the intra-node. However, we think that MN should be involved for inter-CU LTM since other candidate nodes exist.
Proposal 1: RAN2 first discusses non-DC scenario for inter-CU LTM when CU is acting as MN
Proposal 2: When DC is configured, MN is involved in both inter-CU MCG LTM and inter-CU SCG LTM 
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[bookmark: _Ref163137180]Figure 2. MN inter-CU LTM (non-DC)
Figure 2 shows an example of MN inter-CU LTM procedure. It is based on the intra-CU LTM procedure in TS 38.300 [2]. For the inter-CU LTM, signalling between source gNB and target gNB is needed for each step. Firstly, in LTM preparation step, Source gNB decides which gNB can be a candidate gNB based on the measurement report from UE. In Early sync step, UE needs to DL/UL synchronization with candidate target gNB. In LTM cell switch execution, UE performs L1 measurements and transmits L1 measurement reports to the source gNB and source gNB decides to execute cell switch to a target cell by transmitting MAC CE to UE. In this step, gNB send target gNB TA value in MAC CE.
Proposal 3: RAN2 to discuss signalling between source gNB and target gNB for inter-CU LTM
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[bookmark: _Ref163142783]Figure 3. MN initiated SN inter-CU LTM
In 37.340 [3], MN initiated conditional SN change procedure is defined. We think that this procedure can be considered baseline for when CU is acting as SN and MCG is unchanged. In our understanding, LTM is to reduce handover latency and interruption time and SN inter-CU LTM is similar to conditional PSCell change. The only differentiation between LTM and conditional PSCell change is which layer triggers mobility. Therefore, we think conditional PCell change (CPC) signalling can be reused for inter-CU LTM. At this time, we think MN initiated SN inter CU LTM is enough.
Proposal 4: For MN initiated SN inter-CU LTM, conditional SN change procedure considered as baseline
In R18 intra-CU LTM, UE does not need to update the security key since PDCP anchor is not changed in intra-CU case. However, in R19 inter-CU LTM, we think that PDCP anchor may be changed in some cases where change of termination point happens.
Proposal 5: Security key can be changed upon an inter-CU LTM
Conclusion
In this contribution, we discussed scenarios and signaling impact on inter-CU LTM. According to discussion in section 2, we have the following proposals:
Proposal 1: RAN2 first discusses non-DC scenario for inter-CU LTM when CU is acting as MN
Proposal 2: When DC is configured, MN is involved in both inter-CU MCG LTM and inter-CU SCG LTM
Proposal 3: RAN2 to discuss signalling between source gNB and target gNB for inter-CU LTM
Proposal 4: For MN initiated SN inter-CU LTM, conditional SN change procedure considered as baseline
Proposal 5: Security key can be changed upon an inter-CU LTM
Reference
RP-240299 Revised WID: NR mobility enhancements Phase 4
TS 38.300 NR and NG-RAN Overall Description
TS 37.340 Multi-connectivity
3GPP
image3.png
UE

MN Source SN Target SN 1

Target SN 2

LTM preparation

Measurement report

LTM candidate preparation

RRC reconfiguration
(LTM candidate cell configuration)

RRC reconfiguration complete

Early sync

LTM cell switch execution

LTM cell switch completion





image1.png
— re:m D \ (( )) i
— A/

| |
To— gNB-CU

gNB-CU (( ))




image2.png
UE

Source gNB Target gNB 1

Target gNB 2

LTM preparation

Measurement report

LTM candidate preparation

RRC reconfiguration
(LTM candidate cell configuration)

RRC reconfiguration complete

Early sync

LTM cell switch execution

LTM cell switch completion





