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1 Introduction
In RAN3 #121, there are agreements about IAB mobility and integration, listed as follows [1]:

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.

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 contribution, we would like to further discuss remaining issues for multiple consecutive partial migration, DU migration, and integration. We also provide TP for mobile IAB BL CR TS38.401 on procedures for DU migration and IAB integration in the Annex.
2 Discussion 
2.1 MT migration

Most Rel-17 partial migration procedural steps can be reused for the consecutive MT migration. 

Based on the previous RAN3 agreement:
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 above agreement implies that XnAP is used for passing the relevant IDs between the two donor-CUs. In last RAN3 meeting, some concerns were raised that F1AP should be used for providing these IDs to the target donor-CU to better align with the procedure of DU migration. At this stage we may have a better understanding on the MT migration and DU migration procedures. It is desired to have the same principle and similar design for these procedures. The advantage of the F1AP approach is that it supports the scenario where there is no Xn interface between two donor-CUs. Therefore, we prefer the F1AP approach for consistency.

Proposal 1: F1AP is used to include the IAB-MT HO indication, target donor-CU gNB ID, and the UE XnAP ID of the mIAB generated by the target donor-CU during MT migration (re-discuss previous agreement).
It needs to be discussed that until when the mIAB-DU’s CU has to retain the UE XnAP IDs allocated for an mIAB-MT by itself and by the mIAB-MT’s CU. For the UE XnAP ID generated by the mIAB-MT’s CU, the mIAB-DU’s CU should retain the ID until completion of the mIAB-MT HO, i.e., receiving the message from the mIAB-MT’s source CU on the completion of the mIAB-MT HO. 
Proposal 2: The mIAB-DU’s CU should retain the UE XnAP ID for an mIAB node generated by the mIAB-MT’s CU until receiving the message from this CU on the completion of the mIAB-MT HO. 
It is also reasonable to assume that the mIAB-DU’s CU retains the UE XnAP ID for an mIAB-MT generated by itself as long as it terminates the F1 connection with this mIAB-DU. Considering one DU migration scenario where the F1 connection changes to another donor, but the mIAB-MT still connects to the original donor, the mIAB-DU’s source CU should still retain the UE XnAP ID for this mIAB-MT.
Proposal 3: The mIAB-DU’s CU should retain the UE XnAP ID for an mIAB node generated by itself as long as it terminates the F1 connection with this mIAB-DU or terminates the RRC connection with this mIAB-MT.

2.2 DU migration

RAN3 has a leftover issue on the IAB-MT ID in the DU migration procedure: 
In the next meeting, RAN3 to decide which ID assigned by the MT CU for the IAB MT should be used for the TMM procedure and how this ID can be mapped to a corresponding IAB node.

When the target mIAB-DU performs the F1 setup procedure to the target logical mIAB-DU’s CU, the target mIAB-DU’s CU needs to know about the mIAB-MT’s CU to decide whether the mIAB-MT’s CU is the same as the target mIAB-DU’s CU itself. If not, it also needs to know the UE XnAP ID generated by the mIAB-MT’s CU for this mIAB node. It is helpful that this information is included in the F1 SETUP REQUEST message sent by the target mIAB-DU. So, the F1AP should be F1 SETUP REQUEST message. By receiving the enhanced F1 SETUP REQUEST message, the target donor-CU may identify the mIAB-node by the UE XnAP ID assigned by the IAB-MT’s donor-CU together with the gNB ID of the mIAB-MT’s CU.

The mIAB-MT’s CU should send the above ID information to the mIAB-MT beforehand. In this way, RRC message is enhanced to carry this information.
Proposal 4: During DU migration, the F1 SETUP REQUEST message should include gNB ID of the mIAB-MT’s donor-CU and the UE XnAP ID for the mIAB-MT at the mIAB-MT’s CU. Both IDs are provided by the mIAB-MT’s CU to the mIAB-MT via RRC. Both IDs are used by the target mIAB-DU’s donor-CU to identify the mIAB-node.
If the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU should perform the IAB Transport Migration Management procedure towards the mIAB-MT’s CU to set up the IAB traffic offload association with the non-F1-terminating donor. The non-F1-terminating donor-CU will provides the F1-terminating donor-CU with the non-F1-terminating topology BH configurations for the offloaded traffic, reusing the Rel-17 procedure. This procedure should happen before the target mIAB-DU’s CU initiates the UE Context Setup procedure to the target mIAB-DU.

Proposal 5: In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU should perform the IAB Transport Migration Management procedure towards the mIAB-MT’s CU before it initiates the UE Context Setup procedure to the target mIAB-DU.

RAN3 has agreed that: 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 may be released. We think the Rel-17 procedures can also be reused to release the offloaded traffic at the non-F1-terminating topology by the source F1-terminating IAB-donor. Note that the traffic release is for release the traffic offload association between the source mIAB-DU’s CU and the mIAB-MT’s CU. The backhaul resources in the non-F1-terminating donor CU’s topology may or may not be released. The same or different BH resources in the mIAB-MT’CU topology can be used for the offloaded traffic from the target mIAB-DU’s CU.
Proposal 6:  In case the source logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the source mIAB-DU’s CU initiates the IAB Transport Migration Management procedure towards the mIAB-MT’s CU for full traffic release after the UE HO.

2.3 IAB integration

RAN3 has the WA: The mIAB-DU and mIAB-MT can integrate at different CUs. For this purpose, OAM can be used to configure the mIAB-DU with: a) the donor CU to connect to, and b) the parameters used by the mIAB-DU to establish TNL associations, IPSec tunnels and F1 connectivity to this donor CU. We think that the baseline can be the OAM configuration on the IAB-DU, similar to the legacy configuration for fixed IAB node. RAN3 also agreed: During network integration where mIAB MT and the co-located mIAB-DU integrates to different donor CUs, mIAB-MT’s UE XnAP ID assigned by the MT´s CU and the gNB-ID of the MT´s CU shall be known to the mIAB-DU’s CU. This issue is similar to the DU migration scenario discussed in 2.2. To be consistent, the same approach can be applied in the IAB integration scenario.
Proposal 7: During mIAB integration, the F1 SETUP REQUEST message should include gNB ID of the mIAB-MT’s donor-CU and the UE XnAP ID for the mIAB-MT at the mIAB-MT’s CU. Both IDs are provided by the mIAB-MT’s CU to the mIAB-MT via RRC before IAB-DU setup.
2.4 In absence of Xn interface

All the discussions in above sections are based on there is Xn interface between the different IAB-donors. These procedures based on Xn interface can be considered as baseline for all IAB mobility and integration scenarios.
RAN3 to introduce NGAP inter-gNB information exchange procedure(s) for exchange of IAB TMM messages and IAB Resource Coordination messages

RAN3 to decide whether this procedure is generic, i.e., it can carry any information, or IAB-specific, i.e., limited to IAB-specific purposes.
There is another option that these XnAP messages can be transparently transferred via the IAB node by enhancing RRC and F1AP messages. We think that the NGAP based message transfer is slightly better than the IAB based message transfer, in terms of the standard impact and the transmission reliability. We think the procedure is IAB-specific, and it can carry IAB-related XnAP messages, such as TMM messages, and IAB Resource Coordination messages. New NGAP procedure(s) can be defined similar to the NGAP based handover procedures.
Proposal 8: New NGAP procedure(s) can be defined to carry IAB related XnAP messages for inter-CU information exchange.
3 Conclusion

In this contribution we discuss the procedures for the consecutive partial migration, DU migration, and integration for mobile IAB. The issue for inter-gNB message exchange in absence of Xn interface is also discussed. We make the following observation and proposals:
Proposal 1: F1AP is used to include the IAB-MT HO indication, target donor-CU gNB ID, and the UE XnAP ID of the mIAB generated by the target donor-CU during MT migration (re-discuss previous agreement).
Proposal 2: The mIAB-DU’s CU should retain the UE XnAP ID for an mIAB node generated by the mIAB-MT’s CU until receiving the message from this CU on the completion of the mIAB-MT HO. 
Proposal 3: The mIAB-DU’s CU should retain the UE XnAP ID for an mIAB node generated by itself as long as it terminates the F1 connection with this mIAB-DU or terminates the RRC connection with this mIAB-MT.

Proposal 4: During DU migration, the F1 SETUP REQUEST message should include gNB ID of the mIAB-MT’s donor-CU and the UE XnAP ID for the mIAB-MT at the mIAB-MT’s CU. Both IDs are provided by the mIAB-MT’s CU to the mIAB-MT via RRC. Both IDs are used by the target mIAB-DU’s donor-CU to identify the mIAB-node.

Proposal 5: In case the target logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the target logical mIAB-DU’s CU should perform the IAB Transport Migration Management procedure towards the mIAB-MT’s CU before it initiates the UE Context Setup procedure to the target mIAB-DU.

Proposal 6:  In case the source logical mIAB-DU’s CU is different from the mIAB-MT’s CU, the source mIAB-DU’s CU initiates the IAB Transport Migration Management procedure towards the mIAB-MT’s CU for full traffic release after the UE HO.

Proposal 7: During mIAB integration, the F1 SETUP REQUEST message should include gNB ID of the mIAB-MT’s donor-CU and the UE XnAP ID for the mIAB-MT at the mIAB-MT’s CU. Both IDs are provided by the mIAB-MT’s CU to the mIAB-MT via RRC before IAB-DU setup.
Proposal 8: New NGAP procedure(s) can be defined to carry IAB related XnAP messages for inter-CU information exchange.
The TP for BL CR TS 38.401 on DU migration and mIAB integration is attached in Annex. Only baseline scenario when there is Xn interface between IAB-donor-CUs is considered in the TP.

4 References
[1].  RAN3 chair notes, 3GPP TSG RAN WG3 Meeting #121, 2023
5 Annex (TP to TS38.401)
Start of the Change
8.12.x
Mobile IAB integration

The MT and DU of a mobile IAB may integrate to different IAB-donor-CUs. A high-level flow chart for mobile IAB integration when its MT and DU integrate to different IAB-donor-CUs is shown in the Figure 8.12.x-1:
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Figure 8.12.x-1: The integration procedure for mobile IAB-node
Phase 1 to Phase 2-2 follow the similar procedure defined in clause 8.12.1. In Phase 1, the mobile IAB-MT performs the RRC connection setup procedure with the non-F1-terminating IAB-donor-CU. In this phase, the mobile IAB-node can select the parent node for access based on an over-the-air indication from potential parent node IAB-DU (transmitted in SIB1). To indicate its mobile IAB capability, the mobile IAB-MT includes the mobile IAB-node indication in RRCSetupComplete message, to assist the IAB-donor to select an AMF supporting mobile IAB.

The non-F1-terminating IAB-donor-CU may provide the mobile IAB-MT with its gNB ID and the non-F1-terminating IAB-donor UE XnAP ID for the mobile IAB node via RRCReconfiguration message. This may occur at any time before Phase 3.
Phase 3: IAB-DU part setup. In this phase, the IAB-DU of IAB-node 2 is configured via OAM. The IAB-DU of IAB-node 2 initiates the TNL establishment, and F1 setup (as defined in clause 8.5) with the F1-terminating IAB-donor-CU using the allocated IP address(es). The F1 SETUP REQUEST message includes the gNB ID of the non-F1-terminating IAB-donor-CU and the non-F1-terminating IAB-donor UE XnAP ID for the mobile IAB node, necessary for the F1-terminating IAB-donor-CU to coordinate with the non-F1-terminating IAB-donor-CU. After the F1 is set up, the IAB-node 2 can start serving the UEs.
Next Change

8.17.y
IAB-DU migration
An IAB node may setup a new F1 connection with a target IAB-donor-CU via the use of two logical IAB-DUs. The UE served by the source IAB-donor-CU are handed over to the target IAB-donor-CU. This procedure is called IAB-DU migration. Without loss of generality, the IAB-donor-CU for the source logical IAB-DU is referred to as source F1-terminating IAB-donor-CU, and the IAB-donor-CU for the target logical IAB-DU is referred to as target F1-terminating IAB-donor-CU. The IAB-donor-CU serving the IAB-MT is referred to the IAB-MT’s IAB-donor-CU and it retains unchanged during the IAB-DU migration. 

In different scenarios, the target F1-terminating IAB-donor-CU may be the same as the IAB-MT’s IAB-donor-CU, or the source F1-terminating IAB-donor-CU may be the same as the IAB-MT’s IAB-donor-CU.
Figure 8.17.y-1 shows a general example of the IAB-DU migration procedure. 
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Figure 8.17.y-1: IAB-DU migration procedure 

0. The IAB-MT’s IAB-donor-CU configures IAB-MT with the gNB ID of the mIAB-MT’s IAB-donor-CU and the non-F1-terminating IAB-donor UE XnAP ID for the mIAB-MT via RRCReconfiguration message. This procedure may happen at any stage before the IAB-DU migration.
1. The source F1-terminating IAB-donor-CU sends the source IAB-DU an MIAB F1 SETUP TRIGGERING message to carry the target F1-terminating donor-CU’s gNB-ID for the target IAB-DU to request F1 setup with the target IAB-donor-CU. This step is skipped if the DU migration is triggered by OAM. In that case, the IAB node is configured with the target F1-terminating donor-CU information by OAM.
2. The target IAB-DU sends an F1 SETUP REQUEST message to the target F1-terminating IAB-donor-CU, including the BAP address of the IAB node, target IAB-DU’s cell IDs. The message also includes gNB ID of the IAB-MT’s IAB-donor-CU and the non-F1-terminating IAB-donor UE XnAP ID of the IAB node.

3. The target F1-terminating IAB-donor-CU responds with an F1 SETUP RESPONSE message. 

4. The source IAB-DU can inform the source F1-terminating donor-CU with an MIAB F1 SETUP OUTCOME NOTIFICATION message about the successful F1 Setup with the target F1-terminationg donor-CU, and it can include the IDs of the cells activated by the target F1-terminationg donor-CU.

5. The source F1-terminating IAB-donor-CU sends a HANDOVER REQUEST message to the target F1-terminating IAB-donor-CU for handover preparation for the UE served by the IAB node.

6. In case the gNB ID received in step 2 is not the same as the gNB ID of the receiving node (target F1-terminating IAB-donor-CU), the target F1-terminating IAB-donor-CU sends an IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message to IAB-MT’s IAB-donor-CU for transport migration.  

7. If Step 6 is performed, the IAB-MT’s IAB-donor-CU responds with an IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message, which includes DSCP/flow label mapping for DL traffic, and UL Non-F1 Terminating BH Info for IAB node UL BH mapping configuration.

8. The target F1-terminating donor-CU initiates F1AP UE Context Setup procedure towards the target IAB-DU, including UL BH mapping configuration on the target IAB-DU.

9. The target F1-terminating IAB-donor-CU responds the source F1-terminating IAB-donor-CU with a HANDOVER REQUEST ACKNOWLEDGE message.

10. The UE HO procedure.
11. In case the source F1-terminating IAB-donor-CU is different from the IAB-MT’s IAB-donor-CU, the source F1-terminating IAB-donor-CU then requests a full release of the offloaded traffic to IAB-MT’s IAB-donor-CU by sending IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message.

12. If Step 11 is performed, the IAB-MT’s IAB-donor-CU responds with an IAB TRANSPORT MIGRATION MANAGEMENT RESPONSE message.


13. F1 removal of the source IAB-DU to the source F1-terminating donor-CU, either source IAB-donor-CU initiated or IAB-DU initiated.
End of Change
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