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1	Introduction
[bookmark: _Hlk139987431]The Chair notes of RAN3#121 captured the following agreements and open issues [1], which reflects the progress on mobile IAB in RAN3:

	In next meeting, RAN3 to establish baseline ST2 procedure of NG-based mIAB-MT migration.
In next meeting, RAN3 to establish baseline ST2 procedure for DU migration in presence of Xn including agreements of RAN3#121.
For the case of DU migration, F1AP signalling from the target logical mIAB-DU is selected for providing the gNB-ID of the mIAB-MT’s CU to the target mIAB-DU’s CU.
Option B will be considered as baseline for transferring of remaining information i.e. the ID of the IAB MT. 
 One F1AP procedure is used for the triggering of DU migration and a separate procedure is used for the reporting of the outcome of the F1 Setup procedure. The first procedure is only used for CU triggered DU migration and the second procedure is used for both CU triggered and OAM triggered DU migration.
New class 2 non UE associated procedures are used for the triggering of F1 setup for the purpose of DU migration and/or for the reporting of the outcome of the F1 Setup procedure for the target logical DU.
The following WA is turned into an agreement
“As an enhancement to legacy handovers, the IAB-node may provide to the source DU’s CU a mapping between the source DU’s activated cells and the target DU’s activated cells so that the source DU’s CU can perform handover for the connected UEs. This agreement does not relate to the configuration sharing between two logical collocated mIAB-DUs.”
It is agreed that a Mobile-IAB indication is included in the NGAP Initial UE message.
RAN3 to discuss if mobile-IAB-authorized indication to be included in the HO Request message for the mIAB-MT.
Agree to introduce a Mobile-IAB-authorization status indication in the Path Switch Request Ack for the mIAB-MT.
Agree that the mIAB-DU’s CU to be informed about the mIAB-authorized status by mIAB-MT´s CU when IAB MT and IAB DU connect to different IAB donor CUs.
In case the mIAB-DU’s CU obtains “non-authorized” indication for the mIAB-node, it performs an orderly F1 release. 



In this document, based on above agreements and open issues, the effort is made to define baseline ST2 procedures for
mIAB-node network integration, sequential partial migration of the mIAB-MT, and DU migration.
2	Discussion
RAN3 has converged on the following framework for mobile IAB:
· mIAB-DU migration and mIAB-MT migration can occur independently.
· mIAB-DU migration can occur between different CUs than mIAB-MT migration.
· As a WA, mIAB-DU and mIAB-MT can integrate at different CUs.
· mIAB-MT migration can occur via NG in case Xn is not available.
Proposal 0: With only 2 meeting until functional freeze, RAN3 needs to make progress on defining baseline ST2 procedures for mobile IAB and consider all open issues as enhancements.
The following subsections discuss the baseline procedures for network integration, MT migration and DU migration based on the status quo of the present agreements, and it identifies the open issues to be considered as enhancements. These enhancements are discussed in a separate tdoc.  

2.1	ST2 for network integration of mIAB-node
RAN3 agreed to the working assumption that mIAB-MT and mIAB-DU can integrate at separate CUs. The mIAB-DU’s CU can further be selected by the mIAB-node’s OAM. In this case, all information needed for F1 establishment with this CU is configured by the mIAB-node’s OAM.  
This WA is in line with RAN3’s prior agreement for DU migration, where the mIAB-node’s OAM selects the target IAB-donor-CU and provides all information for F1 establishment with this CU. RAN3 agreed that DU migration could also be triggered by the source F1-terminating CU. However, there is not equivalent solution for network integration of the mIAB-DU.
RAN3 did not converge on other solutions for the selection of the mIAB-DU’s CU during network integration. For that reason, the OAM-based selection of the mIAB-DU’s CU is the only solution that can be considered St2 baseline for the mIAB-node network integration procedure. Other solutions can be considered as enhancements at later stage.
Observation 1a: For network integration, OAM-based selection of the mIAB-DU’s CU is presently the only available solution for ST2 baseline. Other solutions can be considered as enhancements.
RAN3 agreed that during network integration with different IAB-donor-CUs for mIAB-MT and mIAB-DU, the mIAB-MT’s UE XnAP ID assigned by the MT´s CU and the gNB-ID of the MT´s CU have to be known by the mIAB-DU’s CU. This information is needed by the mIAB-DU’s CU to initiate the Xn TMM procedures and the IAB Resource Coordination procedures with the mIAB-MT’s CU. Without support of TMM procedures, the backhaul can still operate, but it cannot provide QoS support. Without inter-donor resource coordination, access and backhaul can still operate, e.g., by using different frequencies. Therefore, neither TMM procedures nor IAB Resource Coordination procedures are imperative to support a baseline mobile IAB-operation. 
Observation 1b: The mIAB-DU’s CU needs the information on the MT’s XnAP UE ID and the gNB ID of the mIAB-MT’s CU solely to initiate the TMM- and IAB Resource Coordination procedures with the mIAB-MT’s CU.
Observation 1c: The TMM- and the IAB Resource Coordination procedures are not necessary for baseline operation of mobile IAB even if mIAB-MT and mIAB-DU use separate CUs.
Observation 1d: All information exchange to enable inter-donor TMM- and IAB Resource Coordination procedures is not needed for St2 baseline and can be considered as enhancement.
Based on Observations 1a – c, a baseline ST2 procedure for network integration of mIAB can be defined as shown in the Annex. 
Proposal 1: Agree TP to TS 38.401 on the baseline procedure for network integration of the mobile IAB-node provided in the Annex.

2.2	ST2 for sequential migration of mIAB-MT via Xn 
RAN3#121 agreed a baseline procedure for mIAB-MT migration. A revision for this procedure is provided in the Annex.
Proposal 2: Agree TP to TS 38.401 on the baseline procedure for sequential mIAB-MT migration via Xn provided in the Annex.

2.3	ST2 for sequential migration of mIAB-MT via NG 
RAN3 agreed that sequential mIAB-MT migration via NG is supported. RAN3 has not discussed how the TMM- and IAB Resource Coordination procedures are supported via NG in case Xn is not available. However, based on Observations 1a-d, these Xn procedures are not necessary for the baseline operation of mobile IAB, and for that reason, the St2 baseline sequential procedure for mIAB-MT migration via NG can be defined as shown in the Annex.
Proposal 3: Agree TP to TS 38.401 on the baseline procedure for sequential mIAB-MT migration via NG provided by the Annex.

2.4	ST2 for mIAB-DU migration 
RAN3 agreed that DU migration can occur between different IAB-donors than used by MT migration. 
RAN3 further agreed that the mIAB-node’s OAM can trigger DU migration, select the target mIAB-DU’s CU and provide the necessary information for F1 establishment to the mIAB-node.
RAN3 also agreed that the source mIAB-DU’s CU can trigger DU migration, select the target mIAB-DU’s CU and provide the necessary information for F1 establishment. 
RAN3 further agreed that the outcome of the target mIAB-DU’s F1 setup procedure including information on the cells activated by the target mIAB-DU’s CU should be reported back by the mIAB-node to the source mIAB-DU’s CU. 
A ST2 baseline DU migration procedure can be defined as shown in the Annex. 
Proposal 4: Agree TP to TS 38.401 on the baseline procedure for DU migration provided by the Annex.

Conclusion
This contribution has discussed the baseline ST2 procedures for mIAB-node network integration, sequential partial migration of the mIAB-MT via Xn and via NG, as well as DU migration. The following observations and proposals have been made:
Proposal 0: With only 3 meeting until functional freeze, RAN3 needs to make progress on defining baseline ST2 procedures for mobile IAB and consider all open issues as enhancements.
Observation 1a: For network integration, OAM-based selection of the mIAB-DU’s CU is presently the only available solution for ST2 baseline. Other solutions can be considered as enhancements.
Observation 1b: The mIAB-DU’s CU needs the information on the MT’s XnAP UE ID and the gNB ID of the mIAB-MT’s CU solely to initiate the TMM- and IAB Resource Coordination procedures with the mIAB-MT’s CU.
Observation 1c: The TMM- and the IAB Resource Coordination procedures are not necessary for baseline operation of mobile IAB even if mIAB-MT and mIAB-DU use separate CUs.
Observation 1d: All information exchange to enable inter-donor TMM- and IAB Resource Coordination procedures is not needed for St2 baseline and can be considered as enhancement.
Proposal 1: Agree TP to TS 38.401 on the baseline procedure for network integration of the mobile IAB-node provided in the Annex.
Proposal 2: Agree TP to TS 38.401 on the baseline procedure for sequential mIAB-MT migration via Xn provided in the Annex.
Proposal 3: Agree TP to TS 38.401 on the baseline procedure for sequential mIAB-MT migration via NG provided by the Annex.
Proposal 4: Agree TP to TS 38.401 on the baseline procedure for DU migration provided by the Annex.
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Figure 8.XX-1: Integration of mobile IAB-MT and mobile IAB-DU at different IAB-donors
Figure 8.XX-1 shows the procedure of standalone integration of a mobile IAB-node. The procedure includes the following steps:
· Phase 1: same as Phase 1 of procedure 8.12.1, where the mobile IAB-node and the mobile IAB-MT’s IAB-donor 1 correspond to IAB-node 2 and the IAB-donor in procedure 8.12.1, respectively.
Editor’s note: The mobile-IAB-specific authentication procedure may need to be captured in Phase 1.
· Phase 2-1: same as Phase 2-1 of procedure 8.12.1.
· Phase 2-2: same as Phase 2-2 of procedure 8.12.1.
· Phase 3: mobile IAB-DU part setup. In this phase, the mobile IAB-DU of the mobile IAB-node is configured via OAM. This configuration includes the information for the IAB-donor-CU2’s gNB-ID and for the establishment of F1-C to IAB-donor-CU2. The mobile IAB-DU initiates the TNL establishment and F1 setup (as defined in clause 8.5) with IAB-donor-CU2 via IAB-donor-DU1 using the default BAP routing ID and default BH RLC channel configured by the mobile IAB-MT’s IAB-donor-CU1 in Phase 2-1 for upstream traffic, and using the IP address(es) allocated by the mobile IAB-MT’s IAB-donor-CU1 in Phase 2-2. After the F1 is set up, the mobile IAB-node can start serving the UEs. The mobile IAB-DU may provide a list of its served cells with corresponding NCGIs to IAB-donor-CU2 as configured by the mobile IAB-node’s OAM. IAB-donor-CU2 may reconfigure the NCGIs via F1, e.g., to avoid CGI collision, based on a list of NCGIs that IAB-donor-CU2 obtains from its OAM in advance. The mobile IAB-node notifies its OAM about the value change of NCGI following the reconfiguration.
Editor’s note: FFS whether NCGI reconfiguration applies only to NCGI collision avoidance.
NEXT CHANGE
8.YY	Mobile IAB migration procedures
8.YY.1 Migration of mobile IAB-MT via Xn handover
The mIAB-MT of a mobile IAB-node can be migrated from a source RRC-terminating IAB-donor-CU to a target RRC-terminating IAB-donor-CU using the Xn handover procedure. During this migration, the mIAB-DU co-located with the mIAB-MT is connected to an F1-terminating IAB-donor-CU, which may be the same as the source RRC-terminating IAB-donor-CU or the target RRC-terminating IAB-donor-CU.
Figure 8.YY.1.1-1 shows an example of mIAB-MT migration via Xn handover. In this example, the mIAB-MT is connected to the source RRC-terminating IAB-donor-CU via a source path of an IAB topology before the migration, and it is connected via a target path of a different IAB topology after the migration. 


Figure 8.YY.1.1-1: Procedure for Xn-based migration of mobile IAB-MT

1. Steps 1-14 of the topology adaptation procedure of Section 8.17.3.1 are performed to conduct Xn handover of the mIAB-MT from the source parent IAB-node connected to the source RRC-terminating IAB-donor-CU to the target parent IAB-node connected to the target RRC-terminating IAB-donor-CU. In these steps, the mIAB-node corresponds to the migrating IAB-node of Section 8.17.3.1, and the mIAB-MT’s source and target RRC-terminating IAB-donor-CUs correspond to the respective source and target IAB-donor-CUs of Section 8.17.3.1. In step 11, a Mobile-IAB-authorization status indication is included in the Path Switch Request Ack for the mIAB-MT.
Editor’s NOTE: FFS how to capture the following agreements:
· Agree that the mIAB-DU’s CU to be informed about the mIAB-authorized status by mIAB-MT´s CU when IAB MT and IAB DU connect to different IAB donor CUs.
· In case the mIAB-DU’s CU obtains “non-authorized” indication for the mIAB-node, it performs an orderly F1 release.
2. Same as step 15 of the topology adaptation procedure of Section 8.17.3.1, where the F1-C connection between the co-located mIAB-DU and its F1-terminating IAB-donor-IAB is switched to the target path using the new TNL address information of the IAB-MT. In this step, the mIAB-node corresponds to the migrating IAB-node, and the F1-terminating IAB-donor-CU corresponds to the source IAB-donor-CU.
3. The F1-terminating IAB-donor-CU obtains information about the target RRC-terminating IAB-donor-CU. 
Editor’s NOTE: FFS the procedure used for sending this information from the source RRC-terminating IAB-donor-CU and further details on the content of this information.
Editor’s NOTE: FFS if this information includes the mIAB-MT’s XnAP UE ID generated by the target RRC-terminating IAB-donor-CU during the procedure of MT handover from the source RRC-terminating IAB-donor-CU or a different ID generated by the target RRC-terminating IAB-donor-CU.
4. Steps 16-20 of the topology adaptation procedure of Section 8.17.3.1, where the F1-terminating IAB-donor-CU initiates the IAB Transport Migration Management procedure towards the target RRC-terminating IAB-donor-CU to provide the context of the traffic offloaded. The target RRC-terminating IAB-donor-CU reconfigures the BAP sublayer and/or BH RLC channels on the target path accordingly, and provides the UL BH information for UL BH reconfigurations to be conducted by the F1-terminating IAB-donor-CU on the mIAB-node. Then, the F1-U connections of the mIAB-node are migrated to the target path.
NEXT CHANGE
8.YY.2 – Migration of mobile IAB-MT via NG handover
An IAB-MT of a mobile IAB-node can be migrated from a source RRC-terminating IAB-donor-CU to a target RRC-terminating IAB-donor-CU using the NG-based handover procedure. During this migration, a collocated IAB-DU may be connected to an F1-terminating IAB-donor-CU, which may be the same as the source RRC-terminating IAB-donor-CU or the target RRC-terminating IAB-donor-CU.
Figure 8.YY.1.2-1 shows an example of the NG-based migration of the mobile IAB-MT.
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Figure 8.YY.2-1: Procedure for NG-based migration of mobile IAB-MT
1. The mobile IAB-MT’s source RRC-terminating IAB-donor-CU sends a HANDOVER REQUIRED message to the AMF. This message may include the mobile IAB-node’s TNL address information in the Source to Target Transparent Container.
Editor’s note: FFS how to capture “WA: legacy NG HO Required message with “dummy” PDU information is used. It needs to be further discussed if any specification changes are needed to describe the use of such dummy information. If specification changes is needed, consider whether an explicit indication is worth adding.”
2. The AMF sends a HANDOVER REQUEST message to the mobile IAB-MT’s target RRC-terminating IAB-donor-CU including the Source to Target Transparent Container. The message may also include a No PDU Session Indication if the mobile IAB-MT has no established PDU session. A Mobile-IAB-authorization status indication for the mIAB-MT is included in the message.
Editor’s NOTE: FFS how the authorization status indication becomes known to the F1-terminating IAB-donor and where/how to capture the F1 orderly release in case of deauthorization of the mobile IAB-node.
3-4: Same as steps 2-3 of the topology adaptation procedure of Section 8.17.3.1, where the mobile IAB-MT’s target RRC-terminating IAB-donor-CU corresponds to the target IAB-donor-CU.
5. The mobile IAB-MT’s target RRC-terminating IAB-donor-CU performs admission control and provides the new RRC configuration for the mobile IAB-MT inside the Target to Source Transparent Container in a HANDOVER REQUEST ACKNOWLEDGE message to the AMF. The RRC configuration includes a BAP address for the mobile IAB-node in the mobile IAB-MT’s target RRC-terminating IAB-donor-CU’s topology, a default BH RLC channel and a default BAP routing ID configuration for UL F1-C/non-F1 traffic mapping on the target path. The RRC configuration may include the new TNL address(es) anchored at the IAB-donor-DU of the mobile IAB-MT’s target RRC-terminating IAB-donor for the mobile IAB-node.
6. The AMF sends a HANDOVER COMMAND message to the mobile IAB-MT’s source RRC-terminating IAB-donor-CU including the Target to Source Transparent Container.
7. Same as steps 5-10 of the topology adaptation procedure of Section 8.17.3.1, where the HO command is delivered to the mobile IAB-MT, which executes the handover and connects to the mobile IAB-MT’s target RRC-terminating IAB-donor-CU via the target parent IAB-node.
8. The mobile IAB-MT’s target RRC-terminating IAB-donor-CU sends a HANDOVER NOTIFY message to the AMF.
9. The AMF sends a UE CONTEXT RELEASE COMMAND message to the mobile IAB-MT’s source RRC-terminating IAB-donor-CU.
10. Same as step 13 of the topology adaptation procedure of Section 8.17.3.1, where the mobile IAB-node and the mobile IAB-MT’s source RRC-terminating IAB-donor correspond to the migrating IAB-node and the source IAB-donor respectively.
11. The mobile IAB-MT’s source RRC-terminating IAB-donor-CU responds to the AMF with a UE CONTEXT RELEASE COMMAND COMPLETE message.
12. Same as steps 14 and 15 of the topology adaptation procedure of Section 8.17.3.1, where the mobile IAB-node corresponds to the migrating IAB-node, the mIAB-MT’s target RRC-terminating IAB-donor corresponds to the target IAB-donor, and the mIAB-DU’s F1-terminating IAB-donor corresponds to the source IAB-donor.
13. The F1-U connections of the mobile IAB-DU of the mobile IAB-node with the mobile IAB-DU’s F1-terminating IAB-donor-CU are switched to use the mobile IAB-node’s new TNL address(es) allocated in Step 6. The redirection of the F1-U connections and exchange of F1-U traffic may use the default BAP routing ID and default BH RLC channel allocated in Step 6 for upstream communication, and they may use the DL mapping configured by the mobile IAB-MT’s target RRC-terminating IAB-donor-CU on the IAB-donor-DU of the mobile IAB-MT’s target RRC-terminating IAB-donor for downstream communication in equivalent manner as for F1-C.
NEXT CHANGE
8.YY.3 – Migration of mobile IAB-DU in presence of Xn
The RAN may perform the mobile IAB-DU migration procedure. During this procedure, the mobile IAB-node concurrently supports two logical mobile IAB-DUs, which have F1AP associations with the source F1-terminating IAB-donor-CU and target F1-terminating IAB-donor-CU, respectively. UEs connected to the mobile IAB-node are handed over from the cell of the source logical mobile IAB-DU associated with the source F1-terminating IAB-donor-CU to the cell of the target logical mobile IAB-DU associated with the target F1-terminating IAB-donor-CU. After the UEs are handed over, the source logical mobile IAB-DU’s F1AP association with the source F1-terminating IAB-donor-CU may be released. During the migration of the mobile IAB-DU, the collocated mobile IAB-MT may be RRC-connected to the source or the target F1-terminating IAB-donor-CUs.
Figure 8.YY.2-1 shows an example of a topology adaptation procedure. 
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Figure 8.YY.2-1: Procedure for migration of mobile IAB-DU
0. The mobile IAB-node holds an IAB-MT that is RRC-connected to an RRC-terminating IAB-donor-CU and a source logical mobile IAB-DU that is F1-connected to a source F1-terminating IAB-donor-CU. The source logical mobile IAB-DU serves one or more UEs, each of which is RRC-connected to the source F1-terminating IAB-donor-CU.
1. The source F1-terminating IAB-donor-CU may send a MIAB F1 SETUP TRIGGERING message to the source logical mIAB-DU to trigger F1 interface setup from the co-located target logical mIAB-DU to the target F1-terminating IAB-donor-CU.
2. The target logical mobile IAB-DU initiates TNL establishment and F1 setup (as defined in clause 8.5) with the target F1-terminating IAB-donor-CU. The mobile IAB-node may have received the information about the target F1-terminating IAB-donor-CU and for the establishment of F1-C via OAM. The F1-C-associated traffic is routed via the IAB-donor-DU of the mobile IAB-MT’s RRC-terminating IAB-donor using the default BAP routing ID and default BH RLC channel configured by the mobile IAB-MT’s RRC-terminating IAB-donor-CU for upstream traffic, and it uses the IP address(es) allocated by the mobile IAB-MT’s RRC-terminating IAB-donor-CU for F1-C traffic. After F1 setup with the target F1-terminating IAB-donor-CU, the target logical mobile IAB-DU can serve UEs via the target mobile IAB-DU’s activated cell(s). The mobile IAB-DU may provide a list of its served cells with corresponding NCGIs to IAB-donor-CU2 as configured by the mobile IAB-node’s OAM. IAB-donor-CU2 may reconfigure the NCGIs via F1, e.g., to avoid CGI collision, based on a list of NCGIs that IAB-donor-CU2 obtains from its OAM in advance. The mobile IAB-node notifies its OAM about the value change of NCGI following the reconfiguration.
Editor’s note: FFS whether NCGI reconfiguration applies only to NCGI collision avoidance.
Editor’s note: FFS if and how the source F1-terminating IAB-donor-CU is informed about the successful outcome of the F1 setup, the cells activated on the target logical mobile IAB-DU, and/or the mapping b/w activated cells of the source logical mobile IAB-DU and those of the target logical mobile IAB-DU.
3. The source logical mIAB-DU sends a MIAB F1 SETUP OUTCOME NOTIFICATION message to the source F1-terminating IAB-donor-CU to notify the source F1-terminating IAB-donor-CU about the outcome of F1 interface setup between the co-located target logical IAB-DU and the target F1-terminating IAB-donor-CU. The source logical mIAB-DU may provide the source F1-terminating IAB-donor-CU a mapping b/w activated cells of the source logical mobile IAB-DU and those of the target logical mobile IAB-DU.
4. The source F1-terminating IAB-donor-CU hands over the UEs from a source cell served by the source logical mobile IAB-DU to a target cell served by the target logical mobile IAB-DU. This step follows the procedure of Section 9.2.3.2 of TS 38.300 on UE handover. These handovers may be based on RRC measurement reports by the UEs.
Editor’s note: FFS whether to capture implementation-based solutions such as ramping up (down) of signal power of the cell(s) of the target (source) logical mobile IAB-DU to trigger UE reports.
5. The UE-associated F1-U connections between the target logical mobile IAB-DU and the target F1-terminating IAB-donor-CU use the mobile IAB-node’s TNL address(es) anchored on the IAB-donor-DU of the mobile IAB-MT’s RRC-terminating IAB-donor. In upstream direction, the F1-U traffic may use the default BAP routing ID and default BH RLC channel configured by the RRC-terminating IAB-donor-CU. In downstream, DL mapping(s) may be configured by the RRC-terminating IAB-donor-CU on the IAB-donor-DU for F1-U traffic in equivalent manner as for F1-C traffic.
6. Either of the source logical mobile IAB-DU or the source F1-terminating IAB-donor-CU may release the source logical mobile IAB-DU’s F1AP association after the UEs are handed over.
END OF CHANGES
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