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Introduction
During RAN#96-e 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. Another objective is mitigation of interference due to IAB-node mobility. In this contribution, we discuss some general aspects and initial considerations on inter-donor topology adaptation in mobile IAB scenario. The RACH collision issue during IAB-node migration is also addressed.  
	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.

Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]

Note: 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.


Discussion
According to the mobile IAB WID, R18 mobile IAB should focus on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to on-board and/or surrounding UEs. And the support for mobile 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. 

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. According to TS22.261, one of the underlying assumptions for the mobile base station relays is single-hop relay scenarios as baseline and multi-hop is not precluded. Considering that SA2 emphasize the single hop assumption again in its TR, it seems natural for RAN to follow this assumption. On the other hand, we can not find additional complexity to support multi hop between mobile IAB node and donor-DU for the time being. According to the R17 design, 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. Actually 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.  Based on this observation, it seems not necessary have this single hop restriction. In a sum, we think that the single hop between mobile IAB and donor-DU scenario is studied as baseline and multi-hop scenario can be supported if no addition specification impact is required.
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Figure 1 Mobile IAB scenario

Observation 1: Supporting the scenario where a mobile IAB node connects to a stationary (intermediate) IAB node will not bring additional complexity. 

Proposal 1: The mobile IAB node connecting to a stationary (intermediate) IAB node scenario can be supported if no addition specification impact is required. 
In R17, inter-donor partial migration was introduced where only migrating IAB-MT is migrated to target donor CU and 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 signalling and perform random access towards target cell each time. In our view, full migration can be performed only 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.

Proposal 2: Full migration is performed optionally to avoid unnecessary UE migration procedure. 
As analyzed above, if inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, DU migration and UE migration procedures are performed after partial migration procedure. In this case, RRCReconfiguration for UE should be delivered via target path. It means that UE migration could be performed gradually so there is less risk for RACH collision. On the other hand, 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 disconnects with the source CU after receiving HO CMD for the IAB-MT. In this situation, RRCReconfiguration message of the UE needs to be transmitted to the mobile IAB node/served UE before MT migration. And RRCReconfiguration messages for all served UEs may be executed at UEs in a short time period. It means there are a large number of UE random access attempts in a short time period, which may lead to RACH collision issue. 

Observation 4: If inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, RRCReconfiguration for UE can be delivered via target path. It means that UE migration could be performed gradually so there is less risk for RACH collision. 
Observation 5: If inter-donor topology transport is not performed during full migration procedure, RRCReconfiguration messages for all served UEs are  executed at UEs in a short time period. It means there are a large number of UE random access attempts, which may lead to RACH collision issue. 

Proposal 3: R17 inter-donor partial migration procedure is reused for the inter-donor full migration procedure for mobile IAB node. 
As analyzed above, the RACH collision issue may only exists in the full migration procedure without inter-topology transport. So the RACH collision issue may discussed after we have conclusion on whether inter-topology transport is supported in full migration. Assume that RACH collision issue exist in full migration procedure, the UE modeling needs to be discussed first, e.g. how many UEs would initiate random access in one cell in a specific time period. And then whether the current PRACH capacity meet the requirement in mobile IAB scenario can be further discussed.
Proposal 4: The RACH collision issue depends on the progress of whether inter-topology transport is supported in full migration.
Proposal 5: Assume that RACH collision issue exists in full migration procedure, the UE modeling needs to be discussed first and the PRACH capacity needs to be evaluated for the mobile IAB scenario.
Conclusion
In this contribution, we discussed some general aspects and initial considerations on inter-donor topology adaptation in mobile IAB scenario. And then we discussed the RACH collision issue during IAB-node migration. 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.

Observation 4: If inter-donor full migration procedure reuse R17 inter-donor partial migration procedure, RRCReconfiguration for UE can be delivered via target path. It means that UE migration could be performed gradually so there is less risk for RACH collision. 
Observation 5: If inter-donor topology transport is not performed during full migration procedure, RRCReconfiguration messages for all served UEs are  executed at UEs in a short time period. It means there are a large number of UE random access attempts, which may lead to RACH collision issue. 

Proposal 1: The mobile IAB node connecting to a stationary (intermediate) IAB node scenario can be supported if no addition specification impact is required. 
Proposal 2: Full migration is performed optionally to avoid unnecessary UE migration procedure. 

Proposal 3: R17 inter-donor partial migration procedure is reused for the inter-donor full migration procedure for mobile IAB node. 
Proposal 4: The RACH collision issue depends on the progress of whether inter-topology transport is supported in full migration.

Proposal 5: Assume that RACH collision issue exists in full migration procedure, the UE modeling needs to be discussed first and the PRACH capacity needs to be evaluated for the mobile IAB scenario.
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