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Introduction
During RAN#96e meeting, a new WID for mobile IAB was approved in [1]. The objectives of the mobile IAB are copied as below. One main objective is to define enhancements for mobility of an IAB-node together with its served UEs. In this contribution, we discuss potential enhancements to UE migration, e.g. how to reduce the number of UE migration signaling. 
	Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]

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]

Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.




Discussion
During inter-donor full migration of mobile IAB node, assume that legacy Xn HO procedure is reused for UE migration, HO preparation procedure for UEs is performed. And RRCreconfiguration message generated by target donor CU is delivered to UEs via the target path. Besides, path switch procedure needs to be performed for UEs. As we can see, if full migration is performed each time when IAB-MT migrates, there would be a large number of signaling due to frequent migration of large number of UEs. Besides, each UE needs to be reconfigured via RRC and perform random access towards target cell each time during IAB-MT migration. As discussed in R16/17, group mobility could be considered to reduce the number of mobility signaling instead of separate signaling procedure for each UE. Assume group mobility is used, information of multiple UEs are contained in one message. However, using group mobility (i.e. message bundling) cannot reduce the times of UE migration procedure. For example, RRCreconfiguration message including HO cmd needs to be delivered to each UE individually. And each UE needs to perform random access individually. 
Observation 1: Using group mobility (i.e. message bundling) can reduce the number of mobility signaling but cannot reduce the times of UE migration procedure. 

In our view, DU/UE migration could be performed optionally when necessary to avoid unnecessary UE migration procedure.  As shown in figure 1, during IAB-MT migration from donor CU1 to donor CU2, partial migration is performed. After MT migration and inter-donor transport migration, F1 traffic between donor CU1 and IAB-DU1 is redirected to the target path which is transferred via donor DU2. And then IAB-MT migrates from donor CU2 to donor CU3, full migration is performed, where DU/UE migration is performed after partial migration. During the full migration, After IAB-MT migrates from donor CU2 to donor CU3, F1 traffic between donor CU1 and IAB-DU1 is transferred via donor DU3 before DU/UE migration. After DU/UE migration, F1 traffic between donor CU3 and IAB-DU2 is transferred via donor DU3. 

Proposal 1: Consider the full migration scheme where DU/UE migration is performed optionally when necessary to avoid unnecessary UE migration procedure. 
	
[image: image1.emf]Donor CU1

(source CU)

Donor DU1

UE

Donor CU2

(target CU)

Donor DU2

Donor CU3

Donor DU3

DU1

IAB-MT

Mobile IAB node

F1-C/U

DU2


(a)
	
[image: image2.emf]Donor CU1

(UE context)

Donor DU1

UE

Donor CU2

(Source-CU)

Donor DU2

Donor CU3

(Target-CU)

Donor DU3

DU1

IAB-MT

Mobile IAB node

F1-C/U

(before DU/UE migration)

DU2


(b)
	
[image: image3.emf]Donor CU1

Donor DU1

UE

Donor CU2

Donor DU2

Donor CU3

(UE context)

Donor DU3

DU1

IAB-MT

Mobile IAB node

F1-C/U

(after DU/UE migration)

DU2


(c)


Figure 1. Full migration where F1-terminating IAB donor CU can remain unchanged and changes optionally
Assume that DU/UE migration is performed optionally, it should be discussed how to determine whether to perform DU/UE mobility. As we can see, when mobile IAB node moves far away from the F1-terminating donor, the traffic path for F1 traffic needs to traverse a long distance, which would lead to long latency. So DU/UE migration could be performed when the distance between the mobile IAB node and the F1-terminating donor is too long. 
On the other hand, the F1-terminating donor (e.g. donor CU1 in figure 1a/1b ) is not aware of the MT migration assuming that F1-terminating IAB donor CU can remain unchanged since the F1-terminating IAB donor is not the source donor or target donor. Thus it should be discussed how to trigger inter-donor transport migration and/or UE migration at the F1-terminating donor. Besides, the F1-terminating donor needs to be aware of the migration type to be performed as well so that the  F1-terminating donor can determine whether to initiate inter-donor transport migration and/or UE migration. 

Another alternative is that F1-terminating IAB donor CU-CP remains unchanged and changes optionally. As shown in figure 2, when IAB-MT migrates from donor CU1 to donor CU2, UE migration is not performed since mobile IAB node remain F1-C connection with donor CU1. F1-C traffic between donor CU1 and IAB-DU is transmitted via donor DU2. However F1-U traffic is switched from CU-UP1 to CU-UP2, i.e. F1-U traffic between CU-UP2 and IAB-DU is transmitted via donor DU2. In this way, F1 traffic UP path could be shortened comparing with the full migration scheme where F1-terminating IAB donor CU remains unchanged.
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Figure 2. Full migration where F1-terminating IAB donor CU-CP can remain unchanged and changes optionally

Proposal 2: Consider the full migration scheme where DU/UE migration is performed optionally and F1-terminating IAB donor CU-CP can remain unchanged to avoid unnecessary UE migration procedure and shorten F1-U traffic path. 
Conclusion
In this contribution, we discussed some potential enhancements to UE migration, e.g. how to reduce the number of UE migration signaling. And we have the following observations and proposals:

Observation 1: Using group mobility (i.e. message bundling) can reduce the number of mobility signaling but cannot reduce the times of UE migration procedure. 

Proposal 1: Consider the full migration scheme where DU/UE migration is performed optionally when necessary to avoid unnecessary UE migration procedure. 
Proposal 2: Consider the full migration scheme where DU/UE migration is performed optionally and F1-terminating IAB donor CU-CP can remain unchanged to avoid unnecessary UE migration procedure and shorten F1-U traffic path. 
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