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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 the migration sequence of full migration procedure, i.e. whether to perform MT migration before UE migration or after UE migration. 
	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
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 addition, three migration sequences were discussed for full migration in R17, i.e. bottom-up, top-down, and nested migration sequence. As captured in [1], the mobile IAB node has no descendant nodes in R18 mobile IAB node scenario. So IAB-MT, collocated IAB-DU and served UEs need to be migrated to target donor in inter-donor full migration of mobile IAB node. The following two migration sequences could be considered: 

Alt 1: IAB-MT migration is performed before DU/UE migration

Alt 2: IAB-MT migration is performed after DU/UE migration

In alt 1, the inter-donor full migration procedure could be discussed 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. And RRCreconfiguration for UE is delivered via target path which means UE migration could be performed gradually, i.e. there is no RACH collision issue. As illustrated in figure 1, 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. 

Observation 1: Assume R17 partial migration procedure is reused for full migration, UE migration is performed gradually after MT migration and inter-donor transport migration.   
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Figure 1  inter-donor full migration procedure based on R17 partial migration 

As analyzed above, in alt 1, UE’s F1 traffic needs to be redirected to the target path first and then switched from CU1 to CU2, i.e. two-steps are needed with intermediate stage. That means SCTP/IKE association establishment, F1-C redirection and F1-U redirection procedures need to be performed twice, which might be redundant. So it needs to be discussed whether inter-donor topology transport is needed in full migration procedure in R18. 

Observation 2: Assume R17 partial migration procedure is reused for full migration, SCTP/IKE association establishment, F1-C redirection and F1-U redirection procedures need to be performed twice during full migration procedure. 
If inter-donor topology transport is not performed during full migration procedure, F1 traffic is switched from donor CU1 to donor CU2 directly. In this case, mobile IAB node disconnect with the source CU after receiving HO CMD for the IAB-MT. So RRCreconfiguration message of the UE needs to be transmitted to the mobile IAB node/served UE before MT migration. Specifically, the following three options could be considered for delivering UE’s RRCreconfiguration message. 

- Option 1: CHO is configured at UE before MT migration. 

In this option, CHO is triggered at UE after MT migration. Logical DU2 in mobile IAB node needs to establish F1 connection with target donor CU before MT migration, so that CHO configuration could be generated by the target donor CU. 
- Option 2: RRCreconfiguration for UE is sent to mobile IAB-DU before MT migration, and buffered at mobile IAB-DU. 

In this option, the mobile IAB node release the buffered RRCreconfiguration to UEs after MT migration. Similar as in option 1,  logical DU2 in mobile IAB node needs to establish F1 connection with target donor CU before MT migration, so that RRCreconfiguration for UE could be generated by the target donor CU.
- Option 3: DU migration and UE migration is performed before MT migration via the source path. 

In this option, F1 traffic between IAB-DU2 and target IAB donor needs to be transferred through source donor DU via source path, as shown in figure 2. In this situation, assume that all UEs’ handover is performed before MT migration, inter-topology transport is not needed, i.e. traffics between source donor and DU don’t need to be delivered via target path. However, some enhancements are needed to support transmitting F1 traffic between IAB-DU2 and target IAB donor via source path. 

 In addition, in the above options, if UE’s RRCreconfiguration message is delivered via source path, RRCreconfiguration messages for all served UEs are executed at UEs in a short time period. In this case, there would be a large number of UE random access attempts in a short time period, which would lead to RACH collision issue. As analyzed above, we think that the full migration scheme where UE migration is performed before MT migration has no obvious advantage. Therefore we suggest that R17 partial migration is considered as starting point for full migration for mobile IAB node.
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Figure 2 inter-donor migration - DU/UE migration is performed before MT migration
Observation 3: If inter-donor topology transport is not performed during full migration procedure, F1 traffic is switched from donor CU1 to donor CU2 directly. In this way, RRCreconfiguration message of the UE needs to be transmitted to the mobile IAB node/served UE before MT migration via source path.

Observation 4: If UE’s RRCreconfiguration message is delivered via source path, RRCreconfiguration messages for all served UEs need to be delivered to UEs in a short time period, which would lead to PRACH collision issue. 

Proposal: R17 partial migration is considered as starting point for full migration for mobile IAB node in R18.
Conclusion
In this contribution, we discussed the migration sequence of full migration procedure, i.e. whether to perform MT migration before UE migration or after UE migration. And we have the following observations and proposals:

Observation 1: Assume R17 partial migration procedure is reused for full migration, UE migration is performed gradually after MT migration and inter-donor transport migration.   

Observation 2: Assume R17 partial migration procedure is reused for full migration, SCTP/IKE association establishment, F1-C redirection and F1-U redirection procedures need to be performed twice during full migration procedure. 

Observation 3: If inter-donor topology transport is not performed during full migration procedure, F1 traffic is switched from donor CU1 to donor CU2 directly. In this way, RRCreconfiguration message of the UE needs to be transmitted to the mobile IAB node/served UE before MT migration via source path.

Observation 4: If UE’s RRCreconfiguration message is delivered via source path, RRCreconfiguration messages for all served UEs need to be delivered to UEs in a short time period, which would lead to PRACH collision issue. 

Proposal: R17 partial migration is considered as starting point for full migration for mobile IAB node in R18.
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