[bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #117e-bis	R3-225753
[bookmark: _Hlk490060723]E-meeting, 10 – 18 Oct, 2022


Agenda item:	13.3
Source:	Xiaomi
Title:	Discussion on mobility enhancement
Document for:	Discussion and Decision
1	Introduction
In this contribution, we’d like to discuss the mobility enhancement based on the last RAN3 agreements as below
· For group mobility enhancement, RAN3 to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message, during e.g. the handover preparation, path switch, and context release procedures.
· The donor CU should know that the IAB node is “mobile”. 
· RAN3 to discuss whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor.
· RAN3 to discuss whether to support means to identify onboard UEs.
· The focus of the mobility procedures enhancements is “on-board” UEs. 
· It is FFS whether the network can identify on-board UEs or surrounding UEs
· For mobile DU migration, RAN3 to discuss the benefit and whether to support the sharing info of configuration and/ or UE context between two logical DUs in the mobile IAB-node. 
· RAN3 to discuss whether the location info (e.g. TAC/RANAC) broadcasted by cell on mobile IAB-DU changes or not due to mobile IAB movement. The solution should align with SA2. Consider configuration aspects.
2	Discussion
[bookmark: _Hlk109747344]2.1 Group mobility
In our understanding, the aim of the group mobility is to reduce the signalling overhead, and avoid the conflict when multiple UEs try to access to a same cell at the same time. Since two logical DUs will be used for DU migration, from UE perspective, the target cell and source cell during UE migration are two different cells, but the target cell and the source cell have something in common as they belong to the same IAB-node. We think the general principles of group mobility are to avoid transferring the duplicated or known information to reduce signalling overhead, and to use the known info to avoid the handover conflict. 
Observation 1, group mobility can reduce signalling overhead and to avoid access conflict when multiple UE access to the same cell at the same time.
Observation 2, the principles of group mobility are to avoid transferring the duplicated or known information to reduce signalling overhead, and to use the known info to avoid the handover conflict.
If group mobility is used in UE migration within the procedure of full migration, the following issues should be considered based on the above principles.
Issue 1, what is the general procedure for group mobility?
In our view, even it’s for group mobility, the basic phases for mobility are the same as single UE mobility, i.e. handover preparation phase, handover execution phase and path switch phase. 
For the above phases, we think the group handover preparation phase, group path switch phase and group context release phase are in RAN3 scope and should be discussed in RAN3 first, and for handover execution phase, which is in RAN2 scope, RAN3 can discuss it based on the outcome of RAN2.
Proposal 1, RAN3 agree the following phases for group mobility
· Group handover preparation phase
· Group handover execution phase
· Group path switch phase
· Group context release
Proposal 2, RAN3 discuss group handover preparation phase, group path switch phase and group context release phase first and then discuss group execution phase based on the outcome of RAN2.
Issue 2, how are the UEs grouped?
Regarding how the UEs are grouped, we should find the common thing for those UEs. For group preparation phase, UEs served by the same logical cell can be grouped, as they share the same cell configuration which is known by IAB-node itself. For group path switch phase, UEs served by the same AMF can be grouped as they can notify the same AMF at the same time about the path switch and the DL transmission info is the same as well. Furthermore, considering the UEs may access the new cell in relative different time with different pathloss/TA, the UEs with similar path loss/TA can be grouped for group path switch so that the DL transmission will not be delayed due to waiting for all the UEs’ access. 
Proposal 3, RAN3 agree how to group UE and considering the following aspects.
· UEs served by the same cell can be grouped in group handover preparation phase
· UEs served by the same AMF can be grouped in group path switch phase
· UEs with similar pathloss can be grouped in group path switch phase
2.2 Identification of on-board UEs
If group mobility is supported, it should be aimed to on-board UE, as stated in WID.
In addition, RAN2 had an agreement in the last meeting, that is “R2 assumes RACH-less procedure may be considered for on-board RRC_CONNECTED UEs, which are to be handed over together with the mobile IAB-node (would depend also on the assumptions for UL synch).”
Regarding how to identify on-board UEs, the following two options can be considered.
· Option 1, RAN-based solution, evaluate the relative location (including coordinates and velocity) between UE and it’s served IAB-node
· Option 2, CN-based solution, may be similar to UE on-boarding procedure in SNPN.

Considering the SA2’s timeline, CN-based solution may be preferred by SA2, we think RAN3 can discuss RAN-based solution firstly. 
For option 1 RAN-based solution, the next question is that who is responsible for on-board UE evaluation?
· Option 1-a, UE
· Option 1-b, IAB-donor
· Option 1-c, IAB-node

[bookmark: _Hlk115189745]Observation 3, network should be aware of the on-board UEs so that network can take proper action for on-board UE mobility. 
Proposal 4, RAN3 agree that at least IAB-donor should be aware of the on-board UE for RACH-less handover.
Proposal 5, RAN3 to discuss RAN-based solution for identifying the on-board UEs and decide which entity is responsible for on-board UE evaluation
2.2 Identification of mobile IAB
Based on the following agreements in last RAN3 meeting, we’d like to discuss our views on the identification of mobile IAB.
· The donor CU should know that the IAB node is “mobile”. 
· RAN3 to discuss whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor.
Regarding how the IAB-donor know whether the IAB node is mobile or not, we think the following options can be considered:
· Option 1, Donor CU can know is by the location info of the IAB-MT
· Option 2, IAB-node notify IAB-donor via RRC message/F1AP message
· Option 3, CN notify the IAB-donor after registration
We prefer option 1 since it has no spec impact and can be easily identified with any kind of location information.

Proposal 6, RAN3 agree that IAB-donor can know whether the IAB-node is mobile by the location info of the IAB-MT. 
Regarding whether the target IAB-donor should know the migrating IAB-node is “mobile IAB-node” from the source IAB-donor, we think the target IAB-donor can know it by the location info of the mobile IAB-MT, we don’t see the strong need to transfer this mobile IAB-node indication in handover request message.
Proposal 7, there is no need to transfer the mobile IAB-node indication from the source IAB-donor to the target IAB-donor.
3	Conclusion
We have made the following proposals:
Observation 1, group mobility can reduce signalling overhead and to avoid access conflict when multiple UE access to the same cell at the same time.
Observation 2, the principles of group mobility are to avoid transferring the duplicated or known information to reduce signalling overhead, and to use the known info to avoid the handover conflict.
Proposal 1, RAN3 agree the following phases for group mobility
· Group handover preparation phase
· Group handover execution phase
· Group path switch phase
· Group context release
Proposal 2, RAN3 discuss group handover preparation phase, group path switch phase and group context release phase first and then discuss group execution phase based on the outcome of RAN2.
Proposal 3, RAN3 agree how to group UE and considering the following aspects.
· UEs served by the same cell can be grouped in group handover preparation phase
· UEs served by the same AMF can be grouped in group path switch phase
· UEs with similar pathloss can be grouped in group path switch phase
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Proposal 5, RAN3 to discuss RAN-based solution for identifying the on-board UEs and decide which entity is responsible for on-board UE evaluation.
Proposal 6, RAN3 agree that IAB-donor can know whether the IAB-node is mobile by the location info of the IAB-MT. 
Proposal 7, there is no need to transfer the mobile IAB-node indication from the source IAB-donor to the target IAB-donor.
4	References
[bookmark: _Ref75086397]


