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1	Introduction
The following objective is in Rel-19 Mobility Enhancements [1]:

	· 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 handling of UE context and RRC anchor for inter-gNB LTM. It is argued that not relocating the gNB-CU anchor inter-gNB LTM can be simplified and be similar to intra-gNB one in Rel-18. Similar concept have also been adopted in Rel-17 SDT and Rel-18 IAB.
2	Discussion
2.1	Intra-gNB LTM is simple
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	Figure 1 – Intra-gNB LTM: RRC and DRB remain connected to same CU after a cell switch


Figure 1 shows the Rel-18 intra-gNB LTM scenario where the UE switches cells under the same gNB, in which case the UE’s RRC connection and UE’s DRBs remain connected to the same gNB-CU. This enables a lot of simplification, e.g.,:
· Security update for the UE is not needed. 
· PDCP does not need to be re-established.
· Path switch towards the core network is not needed.
· Handling of subsequent mobility is simple since the UE’s context is always retained at the same gNB-CU.
Observation 1: In intra-gNB LTM, RRC/DRBs terminate at the same gNB-CU. Advantages:
· No security key change needed
· No PDCP reestablishment 
· No path switch
· Handling of subsequent mobility is simple
2.2	Inter-gNB LTM with moving RRC/DRB anchor to target CU 
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	Figure 2 – Inter-gNB LTM with switching of RRC and DRB to a new CU after a cell switch


Figure 2 shows an inter-gNB LTM scenario where the UE switches cells under separate gNBs, where the UE’s RRC and DRB anchors are switched to the target gNB-CU. A consequence of changing the gNB-CU-termination point for RRC and DRBs is that the advantages listed in Observation 1 for LTM are all gone. In particular:
· The UE needs to perform a security update.
· PDCP needs to be re-established. 
· Data forwarding b/w the gNBs needs to be enabled. A path switch towards the core network needs to be performed by the target gNB.
· Handling of subsequent mobility is no longer straightforward since the UE context would have to be managed/maintained across separate gNB-CUs without incurring an RRC reconfiguration for the UE following an inter-gNB LTM cell switch. 
Furthermore, tremendous spec effort is required at least in RAN2, RAN3 and SA3 to provide support for such a procedure. 
Observation 2: In inter-gNB LTM, switching of RRC/DRBs to the target gNB-CU per inter-gNB LTM cell switch has many downsides/complexities:
· Security key change required
· Full L2 reset required
· Path switch/data forwarding required
· Handling of subsequent mobility is not straightforward 
· Large spec effort in RAN2, RAN3 and SA3
2.3	Inter-gNB LTM by keeping the RRC/DRB anchor at the source CU
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	Figure 3 – Inter-gNB LTM with retaining RRC/DRB connection to anchor CU after a cell switch


Figure 3 shows an inter-gNB LTM scenario where the UE switches cells under separate gNBs, but the UE’s RRC connection and UE’s DRBs remain connected to the same gNB-CU, referred to as the anchor gNB-CU. A consequence of anchoring the gNB-CU-termination point for RRC and DRBs is that the advantages listed in Observation 1 for LTM are retained:
· Security update for the UE is not needed (since UE is always RRC-connected to the anchor gNB-CU). 
· PDCP does not need to be re-established (since PDCP always terminates at the anchor gNB-CU).
· Path switch towards the core network is not needed (since anchor gNB-CU always terminates N2/N3 towards the core network).
· Handling of subsequent mobility is simple since the UE’s context is always retained at the anchor gNB-CU.
Furthermore, a similar situation arises in Rel-17 SDT without UE context relocation, where the “last serving gNB” releases a UE to RRC_INACTIVE, and then only performs partial context transfer once the UE resumes at the “receiving gNB”, in which case the UE’s RRC/DRBs always terminate at the [anchor] gNB-CU of the “last-serving gNB” throughout the SDT session. Thus, procedures from Rel-17 SDT can be leveraged to support inter-gNB LTM with no gNB-CU-relocation of RRC/DRBs, which tremendously reduces the spec effort for both RAN2/RAN3 (and corresponding implementation effort) and likely eliminates the need for SA3 involvement.
Observation 3: All advantages of intra-gNB LTM can be retained for inter-gNB LTM if UE’s RRC/DRBs always terminate at the same gNB-CU following an inter-gNB LTM cell switch:
· No security key change needed
· No PDCP reestablishment 
· No path switch
· Handling of subsequent mobility is simple

Observation 4: Significant specification effort for RAN2/RAN3 (along with corresponding implementation effort) can be saved by leveraging procedures from “Rel-17 SDT without UE context relocation” to support inter-gNB LTM cell switches with anchoring of UE’s RRC/DRBs to same gNB-CU. SA3 involvement may no longer be necessary.

2.4	Way forward
Based on the above, we propose to support inter-gNB LTM cell switches with no change of gNB-CU-termination point for UE’s RRC/DRBs.
Proposal 1: RAN2 to support inter-gNB LTM cell switch without changing gNB-CU-termination point for UE’s RRC/DRBs.
RAN2 needs to discuss how to handle the RRC configuration aspects for a UE to support a lower-layer connection to a cell of one gNB and exchange upper-layer CP/UP traffic with a gNB-CU of another gNB over that lower-layer connection.
Proposal 2: RAN2 to identify the necessary configurations to enable a UE to connect to a cell of one gNB and use that connection to communicate upper layer traffic (CP/UP) with a gNB-CU of another gNB.
Unlike SDT which may last for only few seconds before the UE is released back to RRC_INACTIVE, the inter-gNB LTM scenario with anchoring may last for quite some time. This may lead to new issues that need to be handled by RAN2. 
Proposal 3: RAN2 to discuss how to support the inter-gNB LTM scenario with anchoring for an “extended” period (opposed to Rel-17 SDT which is temporary).
To support the inter-gNB LTM scenario with anchoring, backhaul transport of RRC messages/DRB PDUs is required to relay traffic between the anchor gNB-CU (of red gNB in Figure 3) and UE via the target gNB-DU (of blue gNB in Figure 3). This requires RAN3 support.
Proposal 4: RAN2 to send LS to RAN3 to ask for support of inter-gNB LTM cell switch without changing gNB-CU-termination point for UE’s RRC/DRBs. The LS to include a request for RAN3 to define the backhaul transport for exchange of RRC signaling and data traffic between the UE and the anchor gNB-CU via the target gNB-DU. 
Conclusion
This contribution presented a framework for inter-gNB LTM where RRC for a UE remains anchored to the same gNB following an inter-gNB LTM cell switch. The contribution showed that many simplifications can be realized for both the UE and the NW by not relocating the gNB-CU-termination point of the UE’s RRC connection per inter-gNB cell switch. The following observations and proposals have been made:
Observation 1: In intra-gNB LTM, RRC/DRBs terminate at the same gNB-CU. Advantages:
· No security key change needed
· No PDCP reestablishment 
· No path switch
· Handling of subsequent mobility is simple

Observation 2: In inter-gNB LTM, switching of RRC/DRBs to the target gNB-CU per inter-gNB LTM cell switch has many downsides/complexities:
· Security key change required
· Full L2 reset required
· Path switch/data forwarding required
· Handling of subsequent mobility is not straightforward 
· Large spec effort in RAN2, RAN3 and SA3

Observation 3: All advantages of intra-gNB LTM can be retained for inter-gNB LTM if UE’s RRC/DRBs always terminate at the same gNB-CU following an inter-gNB LTM cell switch:
· No security key change needed
· No PDCP reestablishment 
· No path switch
· Handling of subsequent mobility is simple

Observation 4: Significant specification effort for RAN2/RAN3 (along with corresponding implementation effort) can be saved by leveraging procedures from “Rel-17 SDT without UE context relocation” to support inter-gNB LTM cell switches with anchoring of UE’s RRC/DRBs to same gNB-CU. SA3 involvement may no longer be necessary.

Proposal 1: RAN2 to support inter-gNB LTM cell switch without changing gNB-CU-termination point for UE’s RRC/DRBs.
Proposal 2: RAN2 to identify the necessary configurations to enable a UE to connect to a cell of one gNB and use that connection to communicate upper layer traffic (CP/UP) with a gNB-CU of another gNB.
Proposal 3: RAN2 to discuss how to support the inter-gNB LTM scenario with anchoring for an “extended” period (opposed to Rel-17 SDT which is temporary).
Proposal 4: RAN2 to send LS to RAN3 to ask for support of inter-gNB LTM cell switch without changing gNB-CU-termination point for UE’s RRC/DRBs. The LS to include a request for RAN3 to define the backhaul transport for exchange of RRC signaling and data traffic between the UE and the anchor gNB-CU via the target gNB-DU. 
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