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1 Introduction
In Rel-17 specification, partial migration has been supported. In this contribution, we will discuss the full migration, including related scenarios, F1 setup method and full migration procedure.
2 Discussions
2.1. Scenarios of full migration implementation
In Rel-17, partial migration has been supported. Based on measurement report, the source IAB-donor CU can decide to migrate IAB-MT from source IAB-donor CU to other non-F1-terminating IAB-donor CU. When partial migration is completed, the RRC connection between migrating node and non-F1-terminating IAB-donor CU can be established. 
Observation 1: Partial migration has been already supported in Rel-17.
In the WID of Rel-18, the mobile IAB node is considered. The mobility of IAB node will result in performance degradation of source link between mobile IAB node and source IAB-donor, which cannot be improved by partial migration. By this time, source IAB-donor CU can perform full migration to ensure radio link of mobile IAB node. For full migration, source IAB-donor migrates both IAB-MT and F1-termination from source IAB-donor CU to target IAB-donor CU.
Observation 2：Full migration is necessary if mobile IAB node is considered.
We think there are 2 scenarios for full migration implementation:

Scenario 1: Source IAB-donor CU triggers mobile IAB node performs one or multiple partial migrations first, and finally performs full migration when full migration is necessary. 
According to our understanding, there should be 2 cases for scenario 1 in total as below.

Case 1: Both IAB-MT and F1-termination of mobile IAB node are switched to non-RRC-terminating and non-F1-terminating IAB-donor. 
As shown in Fig.1, when mobile IAB node moves from IAB-donor CU1 to IAB-donor CU2, and from IAB-donor CU2 to IAB-donor CU3, F1-terminating IAB-donor CU1 triggers mobile IAB node to perform multiple partial migrations. When mobile IAB node moves from IAB-donor CU3 to IAB-donor CU4, F1-terminating IAB-donor CU1 triggers mobile IAB node to perform full migration, and finally IAB-MT and F1-termination of mobile IAB node are switched to IAB-donor CU4.
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Fig. 1 Case 1 for scenario 1

Case 2: F1-termination of mobile IAB node is switched to RRC-terminating and non-F1-terminating IAB-donor.
As shown in Fig.2, when mobile IAB node moves from IAB-donor CU1 to IAB-donor CU2, and from IAB-donor CU2 to IAB-donor CU3, F1-terminating IAB-donor CU1 triggers mobile IAB node to perform multiple partial migrations. With mobile IAB node moving, F1-terminating IAB-donor CU1 decides to migrate F1-termination from IAB-donor CU1 to IAB-donor CU3. Finally, both IAB-MT and F1-termination of mobile IAB node are switched to IAB-donor CU3.
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Fig. 2 Case 2 for scenario 1
Scenario 2: Source IAB-donor CU triggers mobile IAB node directly performs full migration.

As shown in Fig.3, when mobile IAB node moves from IAB-donor CU1 to IAB-donor CU2, mobile IAB node performs full migration directly, and finally both IAB-MT and F1-termination of mobile IAB node are switched from IAB-donor CU1 to IAB-donor CU2.

[image: image3]
Fig. 3 Scenario 2
We think both 2 scenarios for full migration implementation should be considered. For scenario 1, because performing partial migration is simpler and faster compared with performing full migration, it is reasonable to conduct partial migration first if partial migration can satisfy the requirement of source IAB-donor CU. For scenario 2, it looks more like network implementation, and there seemed no reason to deny it.

Proposal 1: 2 scenarios should be considered for full migration implementation.
Scenario 1: Mobile IAB node performs one or multiple partial migrations first, and finally performs full migration when full migration is necessary. 
Scenario 1 is further divided into 2 cases listed as below:

Case 1: Both IAB-MT and F1-termination of mobile IAB node are switched to non-RRC-terminating and non-F1-terminating IAB-donor.
Case 2: F1-termination of mobile IAB node is switched to RRC-terminating and non-F1-terminating IAB-donor.
Scenario 2: Mobile IAB node directly performs full migration.
2.2. Methods for new F1 setup
When F1-termination of mobile IAB node is switched from source IAB-donor CU to target IAB-donor CU, the new F1 connection between mobile IAB node and target IAB-donor CU should be established. Based on previous discussion, 2 options have been proposed for new F1 setup procedure.
Option 1：2 logical DUs are considered, and one logical DU keeps F1 connection with source IAB-donor CU, the other new logical DU is established to trigger new F1 setup to target IAB-donor CU. When the new F1 connection setup between mobile IAB node and target IAB-donor CU is completed, F1 connection between mobile IAB node and source IAB-donor CU will be released.

Option 2: Mobile IAB node releases the F1 connection with source IAB-donor CU first, then initiates F1 setup procedure to target IAB-donor CU.

In fact, the above 2 options have be discussed in Rel-17, but there is no agreement till now. Option 1 can alleviate the service interruption, while option 2 has no impact on standard and extra work is unnecessary. In Rel-18, F1-termination migration between IAB-donors is inevitable, so RAN3 should confirm validity of 2 options, especially for option 2. 

Observation 3：There are 2 options for new F1 setup which have been discussed in Rel-17.

Proposal 2: RAN3 should confirm the validity of 2 options for new F1 setup.
Option 1: It is possible  for 2 logical DUs which can concurrently keep F1 connection with source IAB-donor CU and target IAB-donor CU, respectively.
Option 2: The F1 connection between mobile IAB node and source IAB-donor CU should be released before establishing new F1 connection with target IAB-donor CU.
2.3. Mobility scenarios of mobile IAB node
Full migration is performed due to mobility of mobile IAB node, and the potential full migration procedure is highly related to mobility scenario of mobile IAB node. Here, we want to list 4 mobility scenarios based on source IAB-donor CU’s understanding in terms of moving speed and trajectory of mobile IAB node. 
Scenario 1: Mobile IAB node moves with low/medium speed, and source IAB-donor CU knows the trajectory of mobile IAB node well. 
Scenario 2: Mobile IAB node moves with low/medium speed, but source IAB-donor CU cannot exactly predict trajectory of mobile IAB node. 

Scenario 3: Mobile IAB node moves with high speed, and source IAB-donor CU knows the trajectory of mobile IAB node well.
Scenario 4: Mobile IAB node moves with high speed, and source IAB-donor CU cannot exactly predict trajectory of mobile IAB node.
Observation 4: The potential full migration procedure is highly related to mobility scenarios of mobile IAB node, which can be divided into 4 scenarios based on source IAB-donor CU’s understanding in terms of moving speed and trajectory of mobile IAB node. 
2.4. Potential full migration procedure
The potential full migration procedures can be designed based on different mobility scenario. 
Case 1: Full migration via pre-preparation

Because more migration time will be introduced by performing full migration, if source IAB-donor CU can predict the trajectory of mobile IAB node, source IAB-donor CU can do some pre-preparations for full migration procedure. In this way, the migration time and signaling overhead will be decreased when full migration is actually implemented, and the issue of service interruption can be alleviated.

Full migration via pre-preparation can be applied for mobility scenario 1 and 3. In scenario 1 and 3, since source IAB-donor CU knows the trajectory of mobile IAB node well, source IAB-donor CU can do some pre-preparations for full migration configurations (i.e., configuration parameters for F1-C setup, UE context migration, etc.) when target IAB-donor CU can be confirmed. These full migration configurations of pre-preparations can be communicated between target IAB-donor CU and mobile IAB node via source IAB-donor CU. In scenario 3, because mobile IAB node moves with high speed, the source link between source IAB-donor CU and mobile IAB node may be disconnected before all pre-preparations are finished. This will cause some problems, e.g., some UEs cannot receive handover command successfully and UE context migration will fail.
Full migration via pre-preparation can be performed in CHO-like way. More specifically, source IAB-donor CU can transmit full migration configurations of pre-preparations to mobile IAB node in advance, and mobile IAB node can apply it when mobile IAB node satisfies some conditions configured by source IAB-donor CU.
Observation 5: The migration time can be decreased by performing full migration via pre-preparation, and issues, e.g., UE context migration failure, may occur in mobility scenario 3.
Case 2: Full migration via IAB-MT DAPS HO

Full migration can also be performed during IAB-MT DAPS HO, and the procedure is shown in Fig. 4.
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Fig. 4 Full migration via IAB-MT DAPS HO
Stage 0: In the initial state, mobile IAB node keeps the RRC and F1 connection with source IAB-donor CU;
Stage 1: Mobile IAB node performs DAPS HO and keeps RRC connection with source IAB-donor CU and target IAB-donor CU at the same time;
Stage 2: The new F1-C will be established via target path;
Stage 3: When new F1-C setup is completed, source IAB-donor CU starts UE context migration and F1-U will be established for UEs completing context migration. 
Stage 4: New F1 setup procedure and UE context migration are completed, and F1 connection between mobile IAB node and source IAB-donor CU will be released.
Full migration via IAB-MT DAPS HO can be applied for mobility scenario 2 and 4. In scenario 4, because mobile IAB node moves with high speed, the issue of scenario 3 may also happen, i.e., UE context migration failure.
Observation 6: If source IAB-donor CU does not know the trajectory of mobile IAB node, full migration via IAB-MT DAPS HO can be applied.
Case 3: Full migration via CHO and partial migration
Full migration can also be performed via combination of conditional HO and partial migration, the procedure is shown in Fig. 5
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Fig. 5 Full migration via CHO and partial migration
Stage 0: In the initial state, mobile IAB node keeps the RRC and F1 connection with source IAB-donor CU;
Stage 1: New logical DU setup is triggered, and new F1-C between new logical DU of mobile IAB node and target IAB-donor CU is established. In this stage, if source IAB-donor CU does not know trajectory of mobile IAB node, it can configure MT of mobile IAB node with conditional HO and default F1-C and F1-U. Mobile IAB node will perform condition based partial migration using default F1-C and F1-U via target path when source link between mobile IAB node and source IAB-donor CU is disconnected. 
Stage 2: When new F1-C setup is completed, source IAB-donor CU starts UE context migration and F1-U will be established for UEs completing context migration.
Stage 3: When source link between mobile IAB node and source IAB-donor CU is disconnected, MT of mobile IAB node performs condition based partial migration. The default F1-C and F1-U configured in stage 1 will be used for UE context migration. 
Stage 4: New F1 setup procedure and UE context migration are completed, and default F1-C and F1-U between mobile IAB node and source IAB-donor CU will be released.
Full migration via CHO and partial migration can be used for mobility scenario 1-4. Source IAB-donor CU sent conditions of MT HO and configurations of full migration to mobile IAB node in advance. When source link lost happens and conditions are satisfied, partial migration is performed first for unfinished UE context migration. When  UE context migration and new F1 setup are completed, the default F1-C and F1-U will be released. Case 3 can not only decrease migration time, but also avoided failure of UE context migration caused by source link lost.  

Observation 7: Full migration via CHO and partial migration can not only decrease migration time, but also avoided failure of UE context migration caused by source link lost.
Case 4: Full migration after partial migration
The new F1 connection with target IAB-donor CU can be implemented after mobile IAB node finishes partial migration. Source IAB-donor CU can trigger mobile IAB node to initiate new F1 setup procedure when which IAB-donor mobile IAB node moves to is confirmed. Case 4 can be applied for mobility scenarios 1-4, and because there is no any pre-preparation in this case, the latency caused by full migration will be larger than case 1-3.
Observation 8: Full migration after partial migration will introduce the largest latency among 4 cases. 
Proposal 3: The potential full migration procedure is high related to mobility scenarios of mobile IAB node, and it should be designed based on different mobility scenarios.
3 Conclusions
In this contribution, we discuss the full migration procedure, and propose:
Observation 1: Partial migration has been already supported in Rel-17.
Observation 2：Full migration is necessary if mobile IAB node is considered.
Proposal 1: 2 scenarios should be considered for full migration implementation.
Scenario 1: Mobile IAB node performs one or multiple partial migrations first, and finally performs full migration when full migration is necessary. 
Scenario 1 is further divided into 2 cases listed as below:

Case 1: Both IAB-MT and F1-termination of mobile IAB node are switched to non-RRC-terminating and non-F1-terminating IAB-donor.
Case 2: F1-termination of mobile IAB node is switched to RRC-terminating and non-F1-terminating IAB-donor.
Scenario 2: Mobile IAB node directly performs full migration.
Observation 3：There are 2 options for new F1 setup which have been discussed in Rel-17.

Proposal 2: RAN3 should confirm the validity of 2 options for new F1 setup.

Option 1: It is possible  for 2 logical DUs which can concurrently keep F1 connection with source IAB-donor CU and target IAB-donor CU, respectively.

Option 2: The F1 connection between mobile IAB node and source IAB-donor CU should be released before establishing new F1 connection with target IAB-donor CU.
Observation 4: The potential full migration procedure is highly related to mobility scenarios of mobile IAB node, which can be divided into 4 scenarios based on source IAB-donor CU’s understanding in terms of moving speed and trajectory of mobile IAB node. 
Observation 5: The migration time can be decreased by performing full migration via pre-preparation, and issues, e.g., UE context migration failure, may occur in mobility scenario 3.
Observation 6: If source IAB-donor CU does not know the trajectory of mobile IAB node, full migration via IAB-MT DAPS HO can be applied.
Observation 7: Full migration via CHO and partial migration can not only decrease migration time, but also avoided failure of UE context migration caused by source link lost.
Observation 8: Full migration after partial migration will introduce the largest latency among 4 cases. 

Proposal 3: The potential full migration procedure is high related to mobility scenarios of mobile IAB node, and it should be designed based on different mobility scenarios. 
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