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Introduction
In this paper we discuss the migration procedure for mIAB-nodes based on the RAN3#119-bis-e and earlier agreements and TBCs.

Discussion
We discuss the following issues:
· Indication of mIAB-MT’s XnAP UE ID and the gNB-ID of its CU.
· Integration of mIAB-MT and mIAB-DU to different donor CUs.
· Indication of UE traffic profile to the mIAB-DU’s target CU.
· Maintenance of mIAB-MT’s XnAP UE ID(s).
· Release of BH resources at the mIAB-DU’s source CU.
· NGAP support for mIAB-node mobility.

Indication of gNB-ID of mIAB-MT’s CU and the mIAB-MT’s XnAP UE ID at this CU
RAN3 should discuss how to indicate to the mIAB-DU’s target CU the gNB-ID of mIAB-MT’s CU and the mIAB-MT’s XnAP UE ID at this CU. The relevant RAN3#119 and RAN3#119-bis-e agreements are:
In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU needs to be informed about the mIAB-MT’s CU ID and the mIAB-MT ID so that it can initiate the Xn TMM procedures towards mIAB-MT’s CU.
Down select between the following two options for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to mIAB-DU’s target CU:
· Option A: XnAP signalling from the mIAB-DU’s source CU.
· Option B: F1AP signalling from the target logical mIAB-DU.
For Option B, discuss whether and how the mIAB-DU can obtain the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.
With respect to the above, we prefer Option B, because it is independent of the existence of XnAP connection between the mIAB-DU’s source and target CUs. Moreover, for Option A, it is unclear whether UA or NUA XnAP signalling should be used. It may not be reasonable to use UA signalling, since it is likely that neither of the CUs has served the mIAB-MT before. On the other hand, it does not seem reasonable to use NUA signalling either, since the information to be conveyed is not related to XnAP interface management, but to a specific mIAB-MT.
Proposal 1: When mIAB-DU’s target CU is different from the mIAB-MT’s CU, the mIAB-DU sends the gNB-ID of the mIAB-MT’s CU and the mIAB-MT’s XnAP UE ID at this CU in the F1 SETUP REQUEST message towards the target CU.
Integration of mIAB-MT and mIAB-DU to different donor CUs
At the RAN3#119-bis-e meeting, it was agreed to decouple mIAB-MT HO and mIAB-DU migration. As explained several times before, the mIAB-DU should connect to a donor CU that provides a good “Xn coverage” and good transport connectivity towards other donor CUs in an area. On the other hand, the mIAB-MT should connect, and be handed over to, the donor CU offering the best radio coverage. The above principle also holds for initial connection to the network, and we think that the mIAB-MT and mIAB-DU should also be allowed to connect to different donor CUs when joining the network as well, i.e., during the mIAB-node integration procedure. On a high level, integration of mIAB-MT and mIAB-DUs to different donor CUs could proceed as follows:
1. The mIAB-MT connects to the donor offering the best radio conditions.
2. The mIAB-DU can obtain the “contact” details of the donor CU to connect to (IP address of the donor CU and the IP address of this CU’s SeGW) either from the OAM or from the mIAB-MT’s CU.  
a. Note that, as explained in R3-231472, for OAM-based NCGI allocation during mIAB-DU migration, the mIAB-DU will likely need to indicate some “location information” to the OAM (e.g., the NCGI or the TAC of mIAB-MT’s parent cell), so that it can acquire appropriate configuration parameters for establishing an F1 connection to the target CU. 
3. The mIAB-DU can then send the F1 SETUP REQUEST message to the donor CU.
a. In the F1 SETUP REQUEST message, the mIAB-DU can indicate to its donor CU-to-be the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU (as discussed in section 2.1 for mIAB-DU migration). The mIAB-DU may acquire this information via the mIAB-MT, which, in turn, may acquire it from its CU.
4. The mIAB-DU’s CU-to-be replies with the F1 SETUP RESPONSE message.
5. The mIAB-DU’s CU initiates the TMM procedure towards the mIAB-MT’s CU, based on which the mIAB-MT’s CU realizes that the mIAB-MT and mIAB-DU are co-located (i.e., topology discovery).
Proposal 2: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network.
Proposal 3: For mIAB-node integration, an mIAB-node may obtain the IP address of the CU to establish F1 connection to, and the IP address of its SeGW, from the OAM or from the mIAB-MT's CU.

Indication of UE traffic profile to the mIAB-DU’s target CU
The RAN3#119-bis-e meeting notes capture the following agreement and TBC:
As a baseline: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. 
Discuss whether enhancements are needed in addition to the baseline procedure.
We think that the baseline procedure (i.e., XnAP HO) is sufficient, and that no enhancements are needed. Some companies argued that, to avoid mIAB-DU’s target CU having to initiate the TMM procedure after every incoming UE HO, group signalling for UE can be used to indicate to the mIAB-DU’s target CU the QoS requirements for a group of UEs. However, we think that even the baseline XnAP HO procedure can avoid running TMM for every UE. Namely, the mIAB-DU’s target CU can request from the mIAB-MT’s CU more BH resources than it currently needs.
Proposal 4: No enhancements are needed to inform the mIAB-DU’s target CU about the traffic profile of UEs to be handed over to the target CU.

Maintenance of mIAB-MT’s XnAP UE ID(s)  
The RAN3#119-bis-e meeting notes capture the following agreement and TBC:
The “Non-F1-Terminating IAB-donor XnAP UE ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from mIAB-DU’s target CU to the mIAB-MT’s CU is generated by the mIAB-MT’s CU. 
Discuss whether the mIAB-DU’s CU is allowed to generate an XnAP UE ID for an mIAB-MT even if it has never terminated the RRC connection of the mIAB-MT.
With respect to the above FFS, we think that the simplest way forward is to allow the mIAB-DU’s target CU to generate an XnAP UE ID for the mIAB-MT, even though it may have never served the mIAB-MT. Hence, in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from the mIAB-DU’s target CU to the mIAB-MT’s CU, the “F1-Terminating IAB-donor XnAP UE ID” should be generated by the mIAB-DU’s target CU. There is no need to indicate to the mIAB-MT’s CU the mIAB-MT’s XnAP UE ID generated by the mIAB-DU’s source CU – the ID generated by the mIAB-MT’s CU is sufficient for the mIAB-MT’s CU to recognize the mIAB-MT.
Proposal 5: For mIAB-DU migration, the “F1-Terminating IAB-donor XnAP UE ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from the mIAB-DU’s target CU to the mIAB-MT’s CU is generated by the mIAB-DU’s target CU.
We notice that the problem of XnAP UE ID maintenance pertains to both mIAB-DU migration and consecutive partial migrations. For consecutive partial migrations, the following was agreed:
The source donor CU for the mIAB-MT HO provides to the donor CU serving the mIAB-DU at least the:
· gNB ID of the target donor CU for the mIAB-MT HO.
· ID(s) of the mIAB-MT. How the mIAB-MT ID is maintained across migrations needs to be further discussed.
The mIAB-MT’s source donor CU can send the info on the mIAB-MT’s target donor CU to the mIAB-DU’s donor CU after the completion of IAB-MT HO.
The mIAB-MT ID sent by the mIAB-MT’s source donor CU to the mIAB-DU’s donor CU is the XnAP UE ID. FFS which donor generates this ID.
For consecutive partial migration, after the mIAB-MT HO is completed, the mIAB-DU’s CU sends the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to the mIAB-MT’s target CU, including the XnAP UE ID assigned to the mIAB-MT by the mIAB-MT’s target CU as the “Non-F1-Terminating IAB-donor XnAP UE ID”.
Applying similar logic as for the case of mIAB-DU migration, for consecutive partial migration, the “F1-Terminating IAB-donor XnAP UE ID” sent by the mIAB-DU’s CU it the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to the mIAB-MT’s target CU should be generated by the mIAB-DU’s CU. There is no need to indicate to the mIAB-MT’s target CU the mIAB-MT’s XnAP UE ID generated by the mIAB-DU’s CU – the ID generated by the mIAB-MT’s target CU is sufficient for the CU to recognize the mIAB-MT.
Proposal 6: For consecutive partial migrations, the “F1-Terminating IAB-donor XnAP UE ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from the mIAB-DU’s CU to the mIAB-MT’s target CU is generated by the mIAB-DU’s CU.

Release of BH resources at the mIAB-DU’s source CU
The following TBC was also captured in the RAN3#119-bis-e meeting notes:
FFS whether BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration.
The BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU should be released after the last UE served by the source logical mIAB-DU has been handed over to the target logical mIAB-DU. After the last UE HO is completed, the mIAB-DU’s source CU can initiate the IAB TMM procedure towards the mIAB-MT’s CU and request the release of BH RLC and BAP routing configurations.
Proposal 7: After the last UE served by the source logical mIAB-DU has been handed over to the target logical mIAB-DU, the mIAB-DU’s source CU can initiate the IAB TMM procedure towards the mIAB-MT’s CU and request the release of BH RLC and BAP routing configurations.

NGAP support for mIAB-node mobility 
An RAN3#119 agreement states the following:
For scenarios without Xn, RAN3 to investigate whether IAB-related Xn signaling for partial migration and DU migration can be carried via NG using a container to avoid the impact on the AMF.
For partial migration, the Rel-17 XnAP IAB TMM procedures can indeed be ported to the NGAP in a transparent way. As agreed for the XnAP scenario, the mIAB-DU’s source CU indicates the “contact details” of the target CU to the mIAB-DU. After that, the new F1 connection is established, and the target donor CU can initiate the IAB TMM procedure towards the donor CU serving the mIAB-MT. If the Rel-17 XnAP IAB TMM procedures are ported to the NGAP, and if the mIAB-DU’s source and target CU receive the necessary information directly from the mIAB-node (i.e., from their respective logical mIAB-DUs), the mIAB-DU migration in the absence of XnAP connectivity incurs no additional NGAP impact. 
Proposal 8: In the absence of XnAP connectivity, during the mIAB-DU migration, the source CU and target CU for mIAB-DU migration can receive the necessary information directly from the mIAB-node’s logical mIAB-DU’s.
With respect to the above agreement, we currently see no obstacles to mirroring the XnAP TMM procedures on the NGAP, by means of transparent containers.
Proposal 9: In the absence of XnAP connectivity, the IAB TMM procedure between the target CU for mIAB-DU migration and the mIAB-MT’s CU can be executed transparently via NGAP.

Conclusion
This paper discusses the IAB-node mobility procedure. The following is proposed:
Proposal 1: When mIAB-DU’s target CU is different from the mIAB-MT’s CU, the mIAB-DU sends the gNB-ID of the mIAB-MT’s CU and the mIAB-MT’s XnAP UE ID at this CU in the F1 SETUP REQUEST message towards the target CU.
Proposal 2: The mIAB-MT and its co-located mIAB-DU can connect to different donor CUs when joining the network.
Proposal 3: For mIAB-node integration, an mIAB-node may obtain the IP address of the CU to establish F1 connection to, and the IP address of its SeGW, from the OAM or from the mIAB-MT's CU.
Proposal 4: No enhancements are needed to inform the mIAB-DU’s target CU about the traffic profile of UEs to be handed over to the target CU.
Proposal 5: For mIAB-DU migration, the “F1-Terminating IAB-donor XnAP UE ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from the mIAB-DU’s target CU to the mIAB-MT’s CU is generated by the mIAB-DU’s target CU.
Proposal 6: For consecutive partial migrations, the “F1-Terminating IAB-donor XnAP UE ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from the mIAB-DU’s CU to the mIAB-MT’s target CU is generated by the mIAB-DU’s CU.
Proposal 7: After the last UE served by the source logical mIAB-DU has been handed over to the target logical mIAB-DU, the mIAB-DU’s source CU can initiate the IAB TMM procedure towards the mIAB-MT’s CU and request the release of BH RLC and BAP routing configurations.
Proposal 8: In the absence of XnAP connectivity, during the mIAB-DU migration, the source CU and target CU for mIAB-DU migration can receive the necessary information directly from the mIAB-node’s logical mIAB-DU’s.
Proposal 9: In the absence of XnAP connectivity, the IAB TMM procedure between the target CU for mIAB-DU migration and the mIAB-MT’s CU can be executed transparently via NGAP.
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