3GPP TSG-RAN WG3 Meeting #120
R3-233244
Incheon, May 22nd – 26th, 2023

Source: 
CATT
Title: 
Consideration on support IAB-node mobility
Agenda item:
13.2
Document for:
Discussion and decision
1 Introduction 
In the last meeting[1], following agreements were achieved:

	Turn into an agreement the WA stating that: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs.  

Capture the mIAB-MT HO and mIAB-DU migration as separate procedures in TS 38.401.

Introduce a new IAB-MT User Location Information IE into the existing User Location Information NGAP IE.

When triggering the F1 setup from the mIAB node to the target CU for mIAB-DU migration, the source CU can indicate to the mIAB-DU:
· The gNB-ID of mIAB-DU’s target CU. 
· Optionally, the IP address(es) of mIAB-DU’s target CU and SeGW.
The mIAB-node may obtain the IP address of target CU for mIAB-DU migration and the IP address of its SeGW from the OAM.

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.

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. 

To be continued: Discuss whether enhancements are needed in addition to the baseline procedure.
The “Non-F1-Terminating IAB-donor UE XnAP 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. 
To be continued:

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.

For the upstream data handling at the BAP of mobile IAB MT, the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection.
For the downstream data handling arriving at the mobile IAB-node, the upper layers (e.g., IP layer) can differentiate the data to different logical DUs based on upper-layer header information.
To be continued:
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.


There are some remaining issues with respect to mIAB-DU migration as well as mIAB-MT migration, this contribution targets to those issues.
2 Discussion
2.1 mIAB-DU migration
2.1.1 Successful F1 setup informing
After the target logical DU has successfully established F1 connection towards the target logical DU’s CU, source logical DU’s CU needs to be informed about the cell IDs served by the target logical DU. 

It was agreed during RAN3#119[2] that the source logical DU informs the source logical DU’s CU about the successful F1 setup as well as the cell IDs served by the target logical DU:

The IAB-node can inform the source logical mIAB-DU’s CU via F1AP about the successful F1 Setup with the target logical mIAB-DU’s CU, and it can include the IDs of the cells activated by the target logical mIAB-DU’s CU.
However, it’s not clear what F1 procedure is used, there are different options:

Option 1: Introduce new F1 procedure

Option 2: Reuse the gNB-DU configuration update procedure

We consider the gNB-DU configuration update procedure can be reused, i.e., GNB-DU CONFIGURATION UPDATE message is used to convey the cell IDs served by the target logical DU to the source logical DU’s CU. ID of the cell served by the target logical DU can be included in information for each entry of the cell(s) served by the source logical DU in the GNB-DU CONFIGURATION UPDATE message. It is necessary, because the source logical DU’s CU needs to know the target cell to which the source cell is relevant for UE handover, 

There should be one-to-one mapping between the cell(s) served by the source logical DU and those served by the target logical DU. Also, the mapping relationship can be configured by OAM.
Proposal 1: GNB-DU configuration update procedure is used to inform the source logical DU’s CU about the successful F1 setup.
Proposal 2: ID of the cell served by the target logical DU is included in information for each cell served by the source logical DU in the GNB-DU CONFIGURATION UPDATE message.
2.1.2 Informing mIAB-DU’s target CU about mIAB-MT’s CU
According to the agreement last meeting[1], 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.
On Option A, the mIAB-DU’s source CU can inform mIAB-DU’s target CU for the gNB-ID of mIAB-MT’s CU and XnAP UE ID of the mIAB-MT at this CU, after it is notified about the successful F1 setup for the mIAB-DU towards the mIAB-DU’s target CU. A UA-signaling would be used since it is used to send the information for a specific mIAB-MT.
On Option B, the target logical mIAB-DU can inform mIAB-DU’s target CU the gNB-ID of mIAB-MT’s CU after it has successfully set up F1 with the mIAB-DU’s target CU. However, the target logical mIAB-DU in only aware of the BAP address of the mIAB-MT and it’s not clear how it acuqires XnAP UE ID of the mIAB-MT at the mIAB-MT’s CU. Further, the transport path of F1AP may go over several wireless BH links, we think it will be less reliable than XnAP approach. So, Option A is preferred.

Proposal 3:  The mIAB-DU’s source CU provides mIAB-DU’s target CU the gNB-ID of mIAB-MT’s CU and XnAP UE ID of the mIAB-MT at the mIAB-MT’s CU via a UA signalling.
2.1.3 Baseline procedure

In the last meeting[1], it is agreed the baseline that the target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. 
In the baseline procedure, the mIAB-DU’s target CU requests the mIAB-MT’s CU for setting up the new BH transport resource for UE’s traffic in the non-F1-terminating topology via TMM procedure. There was a FFS that 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, but we think no showstopper is observed for that.

After the handover procedure completion, the mIAB-DU’s source CU can request the mIAB-MT’s CU to release the old BH transport resource for that UE’s traffic via TMM procedure. It’s up to the mIAB-DU’s source CU whether to release the F1AP BAP configuration for the UE’s traffic with the source logical DU, since anyway the F1 connection of the source logical DU is to be released after DU migration.
Proposal 4: As baseline, during the UE handover, the mIAB-DU’s target CU requests the mIAB-MT’s CU for setting up the new BH transport resource for UE’s traffic in the non-F1-terminating topology via TMM procedure.
Proposal 5: As baseline, after the completion of UE handover, the mIAB-DU’s source CU requests the mIAB-MT’s CU to release the old BH transport resource for UE’s traffic via TMM procedure.
Proposal 6: It’s up to the mIAB-DU’s source CU whether to release the F1AP BAP configuration for UE’s traffic with the source logical DU. 
The overall procedure:
Step 1: The mIAB-DU’s source CU triggers the F1 setup procedure on the mIAB-DU via F1AP message with the gNB-ID of mIAB-DU’s target CU.

Step 2: The mIAB-DU informs the mIAB-DU’s source CU via F1AP about the successful F1 Setup with the mIAB-DU’s target CU.
Step 3: The mIAB-DU’s source CU provides mIAB-DU’s target CU about the gNB-ID of mIAB-MT’s CU and XnAP UE ID of the mIAB-MT at the mIAB-MT’s CU.
Step 4: The mIAB-DU’s source CU initiates handover procedure for the served UEs to the mIAB-DU’s target CU. In this step, the mIAB-DU’s target CU can initiates the Xn IAB TMM procedure using the traffic profile conveyed by the HANDOVER REQUEST message for each UE. Then, the mIAB-DU’s target CU configures the F1AP BAP configuration for the UE’s traffic to the mIAB-DU based on the BH info for the UE’s traffic in the F1-terminating topology as indicated by the mIAB-MT’s CU via the IAB TMM response message. After the handover completion, the mIAB-DU’s source CU requests the mIAB-MT’s CU to release the old BH transport resource for that UE’s traffic via IAB TMM procedure. The mIAB-DU’s source CU may release the F1AP BAP configuration for UE’s traffic with the source logical DU.
Step 5: After all the UEs are handed over, the mIAB-DU’s source CU initiates releasing the F1 connection with the source logical DU.
2.1.4 Enhancement to the baseline procedure
In the last meeting, the study on enhancement in addition to the baseline procedure is assumed to be continued:

	To be continued: Discuss whether enhancements are needed in addition to the baseline procedure.


During DU migration (i.e., UE handover), the backhaul link are not expected to change. According to the baseline procedure, if the overall traffic profile for UEs is kept unchanged, e.g., the mIAB-DU’s source CU request all the UEs connect to the source logical DUs to be handed over, the mIAB-DU’s target CU will request mIAB-MT’s CU to set up exactly the same BH resource again for UEs’ traffic while there is already BH resource reserved for the same traffic. As a consequence, the mIAB-DU’s source CU has to request mIAB-MT’s CU to release the original BH resource for UE’s traffic. The baseline procedure will consume a lot of TMM signalling.
Observation 1: The TMM procedures which is initiated by both mIAB-DU’s source and target CUs in the baseline procedure may be redundant.
For enhancement, the original traffic profile for all UEs served by the source logical DU before handover and the corresponding BH info in F1-terminating can be provided by the mIAB-DU’s source CU to the mIAB-DU’s target DU, so that the mIAB-DU’s target CU can compare the UEs’ traffic which is accepted by the target logical DU and the original traffic profile. When the mIAB-DU’s target CU found the accepted traffic profile for UE is different to the original traffic profile, the mIAB-DU’s target CU only need to request the mIAB-MT’s CU to modify or release the BH resources.
Multiple TMM procedures can be saved with this enhancement, since the mIAB-DU’s target CU does not need to request mIAB-MT’s CU to set up the BH resources for UEs traffic and the mIAB-MT’s CU does not need to release the BH resources for the UE traffic when the overall traffic profile for UEs is unchanged. 
Proposal 7: On enhancement to mIAB-DU migration, RAN3 to discuss that the mIAB-DU’s source CU provides following info to the mIAB-DU’s target CU:

· traffic profile and BH info in F1-terminating Topology for all UEs’ traffic served by the source logical DU
The overall procedure:
Step 1: The mIAB-DU’s source CU triggers the F1 setup procedure on the mIAB-DU via F1AP message with the gNB-ID of mIAB-DU’s target CU.

Step 2: The mIAB-DU informs the mIAB-DU’s source CU via F1AP about the successful F1 Setup with the mIAB-DU’s target CU.
Step 3: The mIAB-DU’s source CU provides following information to mIAB-DU’s target CU:

· gNB-ID of mIAB-MT’s CU and XnAP UE ID of the mIAB-MT at the mIAB-MT’s CU
· traffic profile and BH info in F1-terminating Topology for all UEs’ traffic served by the source logical DU
Step 4: The mIAB-DU’s source CU initiates handover procedure for the served UEs to the mIAB-DU’s target CU. In this step, the mIAB-DU’s target CU configures the F1AP BAP configuration for the UE’s traffic to the mIAB-DU based on the BH info for the UE’s traffic in the F1-terminating topology as indicated in Step 3. The mIAB-DU’s target CU can initiates the Xn IAB TMM procedure to request mIAB-MT’s CU to modify or release the BH resource when the traffic profile received in Step 3 is different to that handed over to the target logical DU. The mIAB-DU’s source CU may release the F1AP BAP configuration for UE’s traffic with the source logical DU.
Step 5: After all the UEs are handed over, the mIAB-DU’s source CU initiates releasing the F1 connection with the source logical DU.
2.2 mIAB-MT migration
2.2.1 CHO for mIAB-MT

In Rel-18 mobile IAB, mIAB-MT migration may be performed several times in sequence. If the necessary parameters for handover to the candidate cells are pre-configured to the mIAB-MT, the mIAB-MT can connect to the new parent nodes proactively without HO command. From RRC perspective, the CHO procedure for mIAB-MT is similar with that for legacy UEs, UE can maintain the pre-configuration for CHO for several candidate cells.
If CHO for mIAB-MT is supported, the source gNB of mIAB-MT will indicate information of CHO in the handover request for the mIAB-MT to the target gNB and the target gNB will allocate necessary resources for the mIAB-MT. Apart from the resources prepared for legacy UE, the target gNB has to allocate transport resource along the topology path for F1-C and non-F1 traffic for the mIAB-node and provide default BAP configuration (including the default routing ID, default BH RLC channel ID and BAP address) as well as IP addresses for F1-C and non-F1 traffic. If the target gNB determines the resource allocated to the mIAB-MT cannot be afforded, the target gNB can refuse the CHO request or cancel the already prepared CHO. 

The impact to RAN3 spec may be limited when supporting CHO for mIAB-MT. In our view, the mIAB-MT migration procedure will not be impacted when CHO executed for mIAB-MT. As the general mIAB-MT migration procedure, after the completion of CHO for mIAB-MT, the source gNB of mIAB-MT will indicate the target gNB to the donor-CU of the mIAB-DU which is co-located with the mIAB-MT, to trigger the transport migration for the traffic of mIAB-node. 
Observation 2: The impact to RAN3 spec is limited for supporting CHO for mIAB-MT.
Proposal 8: RAN3 discusses supporting CHO for mIAB-MT.
3 Conclusion
In this contribution, we discussed the aspects for supporting IAB-node mobility. We have following proposals:
mIAB-DU migration:

Proposal 1: GNB-DU configuration update procedure is used to inform the source logical DU’s CU about the successful F1 setup.
Proposal 2: ID of the cell served by the target logical DU is included in information for each cell served by the source logical DU in the GNB-DU CONFIGURATION UPDATE message.
Proposal 3:  The mIAB-DU’s source CU provides mIAB-DU’s target CU the gNB-ID of mIAB-MT’s CU and XnAP UE ID of the mIAB-MT at the mIAB-MT’s CU via a UA signalling.
Proposal 4: As baseline, during the UE handover, the mIAB-DU’s target CU requests the mIAB-MT’s CU for setting up the new BH transport resource for UE’s traffic in the non-F1-terminating topology via TMM procedure.
Proposal 5: As baseline, after the completion of UE handover, the mIAB-DU’s source CU requests the mIAB-MT’s CU to release the old BH transport resource for UE’s traffic via TMM procedure.
Proposal 6: It’s up to the mIAB-DU’s source CU whether to release the F1AP BAP configuration for UE’s traffic with the source logical DU. 
Proposal 7: On enhancement to mIAB-DU migration, RAN3 to discuss that the mIAB-DU’s source CU provides following info to the mIAB-DU’s target CU:

· traffic profile and BH info in F1-terminating Topology for all UEs’ traffic served by the source logical DU
mIAB-MT migration:

Observation 2: The impact to RAN3 spec is limited for supporting CHO for mIAB-MT.
Proposal 8: RAN3 discusses supporting CHO for mIAB-MT.
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