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Introduction

During RAN#82 meeting, IAB WI was approved. One of the objectives is specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU) and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. In this contribution, we discuss network-controlled intra-CU and inter-CU migration related issues and provide a intra-CU migration procedure.
Discussion

2.1 Network-controlled intra-CU migration 

IAB-node migration is initiated by the CU based on the measurements reported by the migrating IAB-node’s MT. The measurements may be based on a measurement configuration that the IAB-node received from the CU before. IAB-node migration procedure takes the steps of Inter-gNB-DU mobility described in TS 38.401 as the baseline. Besides, additional signaling is needed for route changes of on-path IAB-nodes and on-path IAB-donor DUs. 

As we known, after the migrating IAB-node MT receives RRCConnectionReconfiguration message including reconfigurationWithSync, it may trigger random access procedure. Then it may not forward any data for its downstream IAB-nodes until it succeeds to connect to the target parent IAB-node, which may cause service latency for its downstream IAB-nodes. But if the migrating IAB-node stops serving the child IAB-nodes and all the downstream the child IAB-nodes try to access to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable. Therefore, it is suggested for the migrating IAB-node to continue serving the child IAB-nodes during IAB-node migration.

Observation 1: If the migrating IAB-node stops serving the child IAB-nodes during intra-CU migration, the child IAB-node may try to access to to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable.
Proposal 1: The IAB-node shall continue serving child IAB-nodes during intra-CU IAB-node migration.

Next, we discuss the IAB migration/handover procedure. As we known, handover procedure can be divided into three phases which are handover preparation, handover execution and handover completion. In the following, we will discuss the three phases in IAB migration procedure based on the steps of Inter-gNB-DU mobility described in TS 38.401.

Handover Preparation

As analyzed above, the migrating IAB-node continues serving child IAB-nodes during migration to the target IAB-node. In order to forward the data of migrating IAB MT and the data of the downstream IAB-nodes after the migrating IAB MT accesses, the target IAB-node and its upstream IAB-nodes along the data path need to obtain some configuration information from CU during the handover prepatation phase. The configuration information includes the related Backhaul RLC channel information and adapt configuration, which further including bearer mapping and routing information. It should be noted that, before the HO execution is completed, donor DU and source path IAB-nodes still need to forward the HO relevant signaling and potentially UP packets. So the routing configuration is only performed on the target path IAB-nodes non-overlapping with source path. 
Observation 2: Before the HO execution is completed, donor DU and source path IAB-nodes still need to forward the HO relevant signaling and potentially UP packets.  

Proposal 2: The BH RLC channel information and adapt configuration including bearer mapping and routing information needs to be sent from CU to the target DU and the upstream IAB-nodes along the target data path.  It should be noted that routing configuration can only be performed on the target path IAB-nodes non-overlapping with source path.  
For the BH RLC channel and adapt layer configuration along the target path, IAB donor CU could transmit the UE context/BH RLC channel setup/modify request message to target IAB-node DU as well as each target-path intermediate IAB-node along the data forwarding path. Then, the target IAB-node DU and each intermediate IAB-node transmit the RRC Reconfiguration message to the MT part of downstream IAB-node to setup/modify the backhaul RLC bearers and adapt layer configuration. However, not all the intermediate IAB-node could successfully establish/modify the backhaul RLC bearers requested by donor CU. IAB donor CU should be able to identify which UE/MT’s DRB could be admitted by the target path and which not. 
Proposal 3: During IAB migration preparation phase, the donor CU should be able to identify which UE/MT’s DRB could be admitted by the target path and which not.

Handover Execution
After the migrating IAB MT responds to the donor CU with an RRCConnectionReconfigurationComplete message via the target IAB DU, the gNB-CU configures a new route on the wireless backhaul between migrating IAB-node and IAB-donor DU via the target IAB-node. As analyzed above, the route configuration may have already been updated on the target-path IAB-nodes non-overlapping with source path during HO preparation phase. So in this phase, the route update configuration only applies to the target-path IAB-nodes overlapping with source path. 

Proposal 4: After the migrating IAB MT connects to the target IAB DU, IAB donor DU need to update the route configuration of the target-path IAB-nodes overlapping with source path .

Handover Completion

Considering some accessing UE DRBs may not be admitted during HO preparation phase, the donor CU shall release the UE’s DRBs and relevant BH RLC channels of downstream IAB-nodes and access UEs. Note that the change of UE DRB may also trigger the interaction with NGC for PDU session modification. 

After the migrating IAB-node succeeds in migrating to the target IAB-node, the gNB-CU shall send an UE Context Release Command message to the source IAB-node DU. The source IAB-node DU releases the MT context and the BH RLC channels that is no longer necessary along the source path. In addition, the BH RLC channels and adapt configuration of IAB-nodes along the source path should also be updated. 
Figure 1 shows the an example IAB-node migration procedure for intra-CU scenario. The detailed descriptions of each step are as follows: 
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Figure 1: Inter-gNB-DU topology adaptation Procedure for IAB
1.
The MT sends a Measurement Report message to the source IAB-node DU. This report is based on a Measurement Configuration the migrating-IAB-node’s MT received from the IAB-donor CU before.

2.
The source IAB-node DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received Measurement Report.

3.
The gNB-CU configure the BH RLC channel, update the adapt configuration including bearer mapping and routing for the source path IAB-node.

 Note: before the HO execution complete, IAB donor DU and source path IAB-node still need to be used to forward the HO relevant signalling and potentially UP packets. So the routing configuration update can only be performed on the target path IAB-node non-overlapping with source path.  
4.
The gNB-CU sends a UE Context Modification Request message to the source IAB-node DU, which includes a generated RRCConnectionReconfiguration message and indicates to stop the data transmission for the MT. 

5.
The source IAB-node DU forwards the received RRCConnectionReconfiguration message to the MT.

6.
The source IAB-node DU responds to the gNB-CU with the UE Context Modification Response message.

7.
A Random Access procedure is performed at the target IAB-node DU.

8.
The MT responds to the target IAB-node -DU with an RRCConnectionReconfigurationComplete message.

9.
The target IAB-node DU sends an Uplink RRC Transfer message to the gNB-CU to convey the received RRCConnectionReconfigurationComplete message. 

10. The gNB-CU update the BH RLC channel and adapter layer configuration of the target path IAB-nodes overlapping with the source path. After the route update configuration of target path, IAB donor CU could send the downlink packets via the new target path. Also, uplink packets could be sent from the MT, which are forwarded to the gNB-CU through the target IAB-node DU.
The donor CU releases the UE DRBs and relevant BH RLC channels of downstream IAB-node and UE that is not admitted during HO preparation phase. 

Note: the access UE DRB change may also trigger the interaction with NGC for PDU session modification. 

Then the gNB-CU sends an UE Context Release Command message to the source IAB-node DU. The source IAB-node DU releases the MT context and the BH RLC channels that is no longer necessary along the source path. In addition, gNB CU should update the BH RLC channel and adapt configuration of IAB-nodes along the source path. 
2.1 Network-controlled inter-CU migration 

Inter-CU IAB-node migration procedure takes the steps of Inter-gNB handover described in TS 38.401 as the baseline. Besides, additional signaling is needed for route changes of on-path IAB-nodes and on-path IAB-donor DUs.  

Compared to intra-CU IAB-node migration, inter-CU IAB-node migration may cause longer service latency, so it is hard to say whether the migrating IAB-node should continue to serve the child IAB-nodes. To be specific, there are several possible options:

The migrating IAB-node stops serving the child IAB-nodes during inter-CU IAB-node migration, the child IAB-nodes may detect RLF and try to access to another parent IAB-node via RRC reestablishement if it has no redundant link. 
Before IAB-node performs inter-CU migration, donor CU can initiate migration for all the downstream IAB-nodes based on the their measurements report. 

 IAB-node continues serving child IAB-nodes during inter-CU IAB-node migration. For this option, not only the context of migrating IAB-node MT, but also the context of all the downstream child IAB-nodes and access UE need to be transferred from source IAB donor CU to target IAB donor CU. For the downstream IAB-node, although its parent IAB-node does not change, the donor CU has been changed. So  the child IAB DU needs to send F1 setup request to the new donor CU to setup new F1-C. Therefore, child IAB DU shall be informed if donor CU has been changed.
For option 2, the donor CU can provide dedicated RACH resource to the downstream IAB-node to reduce migration latency. Compared to option2, option1 may introduce RLF detection latency and random access latency which may cause longer latency. Therefore, option2 seems better than option1. With regard to option 3, it leads to all the downstream acdess UE to perform the handover from source IAB donor CU to target IAB donor CU, which introduce a lot of signalling overhead. 
Proposal 5: RAN3 is suggested to consider the three inter-CU migration options and decide which one should be adopted. 
Conclusion

In this contribution, we discussed Network-controlled intra-CU and inter-migration related issue and mainly discussed the impacts on child IAB-nodes during IAB-node migration. And we have the following observations and proposals:

Observation 1: If the migrating IAB-node stops serving the child IAB-nodes during intra-CU migration, the child IAB-node may try to access to to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable.

Observation 2: Before the HO execution is completed, donor DU and source path IAB-nodes still need to forward the HO relevant signaling and potentially UP packets.  

Proposal 1: The IAB-node shall continue serving child IAB-nodes during intra-CU IAB-node migration.

Proposal 2: The BH RLC channel information and adapt configuration including bearer mapping and routing information needs to be sent from CU to the target DU and the upstream IAB-nodes along the target data path.  It should be noted that routing configuration can only be performed on the target path IAB-nodes non-overlapping with source path.  
Proposal 3: During IAB migration preparation phase, the donor CU should be able to identify which UE/MT’s DRB could be admitted by the target path and which not.

Proposal 4: After the migrating IAB MT connects to the target IAB DU, IAB donor DU need to update the route configuration of the target-path IAB-nodes overlapping with source path .
Proposal 5: RAN3 is suggested to consider the three inter-CU migration options and decide which one should be adopted. 
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