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[bookmark: _Ref189809556][bookmark: _Ref174151459]1 Introduction
In Rel-18 IAB, the enhancement for mobility of an IAB-node together with its served UEs is an objective in Rel-18 IAB WID [1]:
[bookmark: OLE_LINK42]· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]

Guided by the WID, companies discussed the potential issues in mobility enhancement in RAN3#117-e, and the following agreements were achieved [2]:
· 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 to support means to identify onboard UEs.

In this paper, we continue to discuss the group handover, and the issue about mobility indication, as well as whether to identify on-board UEs.
2 Discussion
2.1 Group mobility for mobile IAB
2.1.1 Whether to consider group signalling for IAB-MT and served UEs
In RAN3#117-e meeting, the combined HO for mobile IAB-MT and the connected UEs was discussed, but not agreed. In our view, the combined HO for mobile IAB-MT and the connected UEs has obvious benefit. That is, the target CU can take all the context into consideration to make admission control. When determining whether or not to accept the handover of the IAB-MT, the target CU should also consider the traffic load of the UEs served by the co-located DU of this MT. The admission is not only mean the IAB-MT but also the served UEs are allowed to switch to the target CU.
We classify the opponent views in [2] on the combined HO for mobile IAB-MT and the connected UEs as follows:
1. The combined HO means simultaneous IAB-MT and UEs HO, which is risky.
2. In full migration, the MT handover may before the UEs’ handover.
3. It’s better to let the IAB-MT perform handover at first and check with the target whether there are sufficient resources for the UEs served by IAB-node, if yes, then UE migration can be performed.
4. The mobile IAB-DU and mobile IAB-MT migrations can be decoupled. That is, the IAB-MT’s handover and the UE’s handover may not both happen.
For these concerns, our view are provided as follows: 
· For concerns 1, 2, and 3: In our view, the key idea of combined HO for mobile IAB-MT and the connected UEs is the combined transmission of the context of IAB-MT and UEs. Such context combination does not mean the handover must immediately execute after the interaction between the CUs. The transmission time of handover command can be additionally designed based on the adopted full migration sequence. The order of mobile IAB-MT and UE’s handover time should not be the reason to reject the context combination. As for the third concern, we see that such context combination is just the way to help the target CU make admission control. There is no way to make admission control for the UEs if the CU does not acquire any UEs context.
· For concern 4: If the MT migrates but DU not, it falls back into the partial migration and is already supported in Rel-17, and in such case, there is no need to introduce “group signaling” for IAB-MT and UEs since UE’s HO is not needed. For the R18 mobile IAB, We do not think there is any motivation to only let the DU migrates but MT not. So both the IAB-MT and the UEs will perform HO in the DU migration case. And then the group signalling  can be  considered for such case to “bundle” the information of IAB-MT and the UEs. .
To sum up, we have the following observation and proposal.
[bookmark: OLE_LINK7]Observation 1: If the Xn HO preparation procedure for mobile-IAB can indicate some context of its serving UEs (e.g. the identifiers of the connected UEs), it will be helpful for the target CU to determine whether to accept them all.
Proposal 1: The Xn HO preparation procedure for mobile-IAB can carry some context of its serving UEs (e.g. the identifiers of the connected UEs).
2.1.2 Whether to consider group signalling for all served UEs
As for group signaling design for the served UEs HO, RAN3#117 achieved the following agreement:
· 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.

During the RAN3-117e meeting, some opponent companies think the group signalling cannot really save signalling. We tend to agree this view but just for Xn interface (e.g. for the HO preparation procedure which carry UE context in Xn interface). In our understanding, the main benefit of signalling reducing is to save the F1AP signalling related to target BH link configuration. Normally, if the UEs HANDOVER REQUEST messages come to the target CU separately, each time a UE HANDOVER REQUEST message arrive, the target CU may need to configure the BH related resources (e.g. BAP routing, BH RLC channels) for the UE’s traffic in the links along the target path. So, the target CU need to modify the BH link configuration from time by time when it accepts new UE’s HO request. For example, the QoS parameter for the BH RLC channel which can be shared by multiple UE’s traffic in the target upstream BH link of the mobile IAB may be updated frequently when more and more UEs’ HO request are accepted, and such update will require a lot of F1AP signalling (e.g. UE context modification request/response). However, if the target CU can configure the target path after it obtaining all the UEs’ context, the target CU can set up the BH RLC channels which are suitable for serving all accepted UE traffic at once, and configure the BAP routing entries as well as the BH RLC CH mapping at once. Then, a lot of F1AP signalling can be saved. 
When considering the group signalling, the following procedures can be considered: handover preparation procedure, path switch procedure, and UE context release procedures.
Observation 2: The benefit to consider the group based signaling of the UEs during HO preparation is F1AP signaling overhead saving, if the target CU can perform the BH configuration on the target path after it has knowledge of all the UE’s traffic.
Proposal 2: RAN3 consider the group signalling design for supporting group HO for all connected UEs of a mobile IAB.
Proposal 3: The following procedures can be considered for group signalling: the handover preparation, path switch, and context release procedure.
2.2 Mobile IAB-node identification
For the identification of the mobile IAB-node, we have the following agreements [1],
· 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.
It is unclear about the meaning of the word “mobile” in the above agreement, it may involve the following two interpretations:
1) Type indication: 
To indicate whether the IAB-node is an R16/17 static IAB-node, or an R18 IAB-node with mobility features.
2) Mode indication:
To indicate the working/moving mode/status of an IAB-node, e.g., an R18 mobile IAB-node may not move and serve as a stationary R16/17 IAB-node, and in such case, it is not “mobile” but just “fixed”.
Therefore, it is proposed,
Proposal 4: RAN3 to clarify whether the Donor-CU should know the mobile IAB type or a “working/moving mode/status” of mobile IAB-node.	Comment by Huawei-Yuanping: Actually this should be discussed by RAN2. So we make them as observation in RAN3, and propose to discuss this issue in RAN2?
As for the target IAB-donor’s awareness of the mobile IAB-node, similar to the “IAB-node indication”, the target IAB-donor should know that the migration request is for a mobile IAB-node, as not all IAB-donors support the mobile IAB-node. Therefore, it is proposed,
Proposal 5: Similar to Rel-17, use “Mobile IAB node indication” in the HO request message to notify the target IAB-donor that the IAB-node is “mobile”.
2.3 On-board UE identification
For the identification of on-board UEs, we have the following agreements [1],
· RAN3 to discuss whether to support means to identify on-board UEs.
For R18 Mobile IAB, we have the principle [3] that “Mobile IAB-nodes should be able to serve legacy UEs.”, that is, regardless of the location of the UE, i.e., on-board or off-board (surrounding), the UE should be able to access the mobile IAB-node. There is no strong motivation to forbid a surrounding UE to access the mobile IAB-node.
Proposal 6: No special standard effort is needed to prevent the surrounding UE from accessing the mobile IAB-node.

And according to the RAN2 #119e meeting, we have the following agreements [4],
· 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). 
· R2 assumes that CHO or delayed RRC config could be the baseline for group mobility (FFS if could be applicable for mobility of IAB MT), i.e. with a preparation in advance (not immediately) of the execution. 
Both RACH-less procedure and CHO are used for the mobility enhancement of on-board connected UEs. Therefore, it is beneficial for the network to identify that the UE is on-board. However, how to identify the on-board UEs is RAN2 scope rather than RAN3. 
Proposal 7: RAN3 wait for RAN2 conclusion on whether and how to identify on-board UEs.
3 Conclusion
This paper mainly discusses the potential issues on the group mobility for mobile IAB. We provide the following observations and proposals:
Observation 1: If the Xn HO preparation procedure for mobile-IAB can indicate some context of its serving UEs (e.g. the identifiers of the connected UEs), it will be helpful for the target CU to determine whether to accept them all.
Observation 2: The benefit to consider the group based signaling of the UEs during HO preparation is F1AP signaling overhead saving, if the target CU can perform the BH configuration on the target path after it has knowledge of all the UE’s traffic.
Proposal 1: The Xn HO preparation procedure for mobile-IAB can carry some context of its serving UEs (e.g. the identifiers of the connected UEs).
Proposal 2: RAN3 consider the group signalling design for supporting group HO for all connected UEs of a mobile IAB.
Proposal 3: The following procedures can be considered for group signalling: the handover preparation, path switch, and context release procedure.
Proposal 4: RAN3 to clarify whether the Donor-CU should know the mobile IAB type or a “working/moving mode/status” of mobile IAB-node.
Proposal 5: Similar to Rel-17, use “Mobile IAB node indication” in the HO request message to notify the target IAB-donor that the IAB-node is “mobile”.
Proposal 6: No special standard effort is needed to prevent the surrounding UE from accessing the mobile IAB-node.
Proposal 7: RAN3 wait for RAN2 conclusion on whether and how to identify on-board UEs.
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