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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. As we can see, the main objective is to define procedure for inter-donor migration of the entire mobile IAB-node. In this contribution, we discuss some general aspects and initial considerations on full migration procedure of inter-donor migration in mobile IAB scenario. 
	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
General aspects
As described in [1], the work on Mobile IAB in Rel-18 should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs. And the support for Mobile Integrated Access and Backhaul (IAB) builds on the architecture and protocols derived in the Rel-17 WI NR_IAB_enh. In the mobile IAB scenario as illustrated in figure 1, mobile IAB node is mounted on a vehicle and serves UEs in the vehicle. Note that the mobile IAB-node have no descendant IAB-nodes, i.e., it serves only UEs. The UEs moves along with mobile IAB node when the vehicle is moving. 
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Figure 1 Mobile IAB scenario
On the other hand, there is a note in [1] regarding whether supporting mobile IAB node connects to a stationary IAB node, i.e. at the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor. In our view, supporting the scenario where a mobile IAB node connects to a stationary IAB node will no bring additional complexity. During inter-donor migration procedure of IAB node, intermediate IAB nodes along the target path need to be configured with updated routing entries and BH RLC traffic mapping. And old routing entries and BH RLC traffic mapping at the intermediate IAB nodes along the source path need to be released/updated. And the routing and BH RLC traffic mapping configuration could be already supported via existing F1AP signaling. Moreover, if mobile IAB node can only connect directly to an IAB-donor, mobile IAB node need to be able to differentiate IAB-donor and intermediate IAB node, which would bring additional specification effort. And if mobile IAB node can only connect directly to an IAB-donor, it would have additional restriction on deployment.  

Observation 1: Supporting the scenario where a mobile IAB node connects to a stationary (intermediate) IAB node will not bring additional complexity. 
In R17, inter-donor partial migration was introduced where only migrating IAB-MT is migrated to target donor CU while the collocated IAB-DU and descendant IAB-node(s) are still terminated at the source IAB-donor-CU. In R18, it should be discussed whether to reuse R17 inter-donor migration procedure or define new migration procedure for inter-donor full migration of mobile IAB node. If full migration of mobile IAB node is based on R17 inter-donor migration procedure, DU migration and UE migration procedures are performed after partial migration procedure, i.e. after IAB-MT migration and inter-donor transport migration procedure. On the other hand, it should be discussed whether full migration is performed each time when mobile IAB-MT migrates or full migration is performed optionally. 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, e.g. HO preparation and path switch procedure. Besides, each UE needs to be reconfigured via RRC and perform random access towards target cell each time during IAB-MT migration. In our view, full migration could be performed optionally when necessary to avoid unnecessary UE migration procedure. In this case, both partial migration and full migration need to be supported. 
Observation 2: It should be discussed whether to reuse R17 inter-donor migration procedure or define new migration procedure for inter-donor full migration of mobile IAB node. 

Observation 3: It should be discussed whether full migration is performed each time when mobile IAB-MT migrates or full migration is performed optionally.

During inter-donor full migration, assume that legacy Xn handover procedure is reused for UE HO, mobile IAB node need to maintain two F1 connections with both source and target donor CUs simultaneously. Specifically, mobile IAB node needs to establish F1 connection with target donor CU while it keeps F1 connection with source donor CU. And then after receiving HO request ACK including RRCreconfiguration message from target donor CU, source CU needs to transmit RRCreconfiguration message to UE via mobile IAB-DU. In this way, mobile IAB node needs to keep F1 connection with source CU after  it establishes F1 connection with target CU so that RRCreconfiguration for UEs could be transmitted by the source CU. However, in current F1 principle, a gNB-DU can only have one F1-C connection with one gNB-CU. Based on discussion in R17, it was proposed to have two logical DUs in the migrating IAB node to maintain two F1 connections with both source and target donor CU simultaneously. And two alternatives for implementation of 2 logical DUs were discussed in RAN1/2/3/4. Alt 1 is that the two logical DUs use separate physical cell resources. Alt 2 is that the two logical DUs use the same physical cell resources. Based on the reply LS from RAN1/2/4, there is no specific issue issue in alt 1 though some company has some concern that it’s not efficient. For alt 2, it seems to be problematic and requires coordination across WGs. In our view, alt 1 (i.e. the two logical DUs use separate physical cell resources) could be the starting point for R18 inter-donor full migration of mobile IAB node. That means both two sets of cells of the two logical DUs could be active at a time, using different PCIs. In this way, all the served UEs need to perform random access and be handed over to the target cell during full migration.

Proposal: Two logical DUs in mobile IAB node is supported for R18 inter-donor full migration of mobile IAB node.
Full migration procedure based on R17 partial migration 
Basically we think R17 inter-donor partial migration procedure could be a starting point for full migration of mobile IAB node. In this section, we discuss the inter-donor full migration procedure which is based on R17 inter-donor partial migration procedure. In this case, DU migration and UE migration procedures are performed after partial migration procedure, i.e. after IAB-MT migration and inter-donor transport migration procedure. As illustrated in figure 2, before MT migration, F1 traffic between donor CU1 and IAB-DU is transferred via donor DU1. After MT migration and inter-donor migration transport procedure, F1 traffic between donor CU1 and mobile IAB-DU is transferred via donor DU2 through target path. And then DU/UE migration is performed, and F1 connection is switched from donor CU1 to donor CU2. After DU/UE migration, F1 traffic between donor CU2 and IAB-DU go through the target path via the donor DU2. 
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Figure 2  inter-donor full migration procedure based on R17 partial migration 

The full migration procedure which is based on R17 partial migration consists of the following 4 phases as shown in figure 3. 
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Figure 3. Full migration procedure based on R17 partial migration
Phase 1: IAB-MT migration

Phase 2: Inter-topology transport migration 

During Inter-topology transport migration procedure, Qos info of all the traffic to be migrated needs to be transferred from source CU to target CU. And logical DU1 needs to establish new SCTP connection with source donor CU using new TNL address. And F1-C/U connection between source CU and mobile IAB node need to be redirected from source path to target path. 
Phase 3: DU migration 

During DU migration phase, logical DU2 in the mobile IAB node need to establish F1 connection with the target donor CU. That means an additional set of IP addresses(prefix) is needed for mobile IAB node to setup F1 with the target CU. And the mobile IAB node need to be able to differentiate whether the allocated IP address info is for logical DU1 or logical DU2. 
Phase 4: UE migration 
During UE migration phase, HO preparation procedure for UE is performed and QoS info of UE traffic needs to be transferred from source CU to target CU. And RRCreconfiguration message generated by target donor CU is delivered to the UE via the target path. During UE migration phase, F1 connection is switched from source donor CU to target donor CU and path switch procedure is performed. 
Conclusion
In this contribution, we discussed some general aspects and initial considerations on full migration procedure of inter-donor migration in mobile IAB scenario. And we have the following observations and proposals:

Observation 1: Supporting the scenario where a mobile IAB node connects to a stationary (intermediate) IAB node will not bring additional complexity. 
Observation 2: It should be discussed whether to reuse R17 inter-donor migration procedure or define new migration procedure for inter-donor full migration of mobile IAB node. 

Observation 3: It should be discussed whether full migration is performed each time when mobile IAB-MT migrates or full migration is performed optionally.

Proposal: Two logical DUs in mobile IAB node is supported for R18 inter-donor full migration of mobile IAB node.
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