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1 Introduction 
This contribution targets to following aspects for enhancements for mobile IAB:

· TAC reconfiguration
· Information sharing between logical DUs
· Enhancement to legacy HO

· CHO for mIAB-MT

2 Discussion
2.1 TAC reconfiguration
In RAN3#119 meeting[3], it is agreed that the TAC/RANAC broadcast by the mIAB-DU can be changed to reflect the mobile IAB-node’s physical location but how to change is FFS:

	Capture on stage 2 that the TAC/RANAC broadcast by the mobile IAB-DU can be changed in order to reflect the mIAB-node’s physical location. It needs to be further discussed how the mobile IAB-DU’s TAC/RANAC is changed and what Stage 3 impacts are (if any).


Per agreement in RAN3#119bis-e meeting[2], two different configurations can be applied to mIAB-DU’s TAC:
	The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell.


That means the mIAB-DU’s cell TAC is pre-configured by OAM, to the mobile IAB-node’s physical location, it may re-configured.
As the mIAB-DU’s TACs can be changed based on a dedicated set of TACs and also based on the TAC of the mIAB-MT’s serving cell, it should be controlled by network rather than the mIAB-node itself. 
There are two possible options for reconfiguring TAC of the mIAB-DU to reflect the mIAB-node’s physical location:

Option A: It is reconfigured by the mIAB-MT’s CU via RRC

Option B: It is reconfigured by the mIAB-DU’s CU via F1AP.
Obviously, the mIAB-MT’s CU is aware of the TAC of the mIAB-MT’s serving cell. Option B is also feasible, because the mobile IAB-DU’s CU should acquire the TAC of the mIAB-MT’s serving cell, so that it can report the TAC of the mIAB-MT’s serving cell as an additional ULI together with UE ULI over NGAP. As discussed in our contribution[4], the mIAB-DU’s CU can acquire the TAC of the mIAB-MT’s serving cell from the mIAB-MT’s CU or from the mIAB-DU during the mIAB-node migrating across multiple CUs.
Comparing above two options, to prevent the impact to RAN2, it is preferred the TAC/RANAC of mIAB-DU is reconfigured by the mIAB-DU’s CU. The mIAB-DU’s CU can reconfigure the TAC value to the mIAB-DU over F1AP, e.g., via the gNB-CU Configuration Update procedure or F1 Setup procedure. 
Proposal 1: The TAC of the mIAB-DU is pre-configured by OAM, to reflect the mIAB-node’s physical location, it may be reconfigured by the mIAB-DU’s donor-CU.
2.2 Information sharing between logical DUs
In RAN3#119bis-e meeting[2], information sharing between logical DUs was discussed and it is agreed to further discuss the spec impact on that:
	To be continued: RAN3 to discuss, whether any signaling optimizations in RAN3 scope are possible and needed if the target logical mIAB-DU uses the same CellGroupConfig as the source logical mIAB-DU. 
The baseline is the Rel-15 handover procedure.


Due to mobile IAB-MT handover is not performed during the procedure of its collocated mobile IAB-DU is migrated, the access link for UEs towards the collocated mobile IAB-DU is not changed. As the two logical DUs of the mobile IAB-node are sharing the same hardware of the mobile IAB-node, the low layer parameters (CellGroupConfig) generated by the source logical DU for UEs can be shared to the target logical DU. 
As the baseline, the CellGroupConfig configured in the source DU for UE is passed from the source CU to the target CU via Handover Request for the UE during handover preparation procedure, then from the target CU to the target DU via F1AP during UE Context Setup procedure. It is up to the mobile IAB-node’s implementation whether to share the CellGroupConfig configured by the source DU for UE to the target DU. If the UE’s identity which is assigned by the source DU, e.g., C-RNTI or F1AP UE ID, can be included in the Handover Request message during HO preparation and the UE Context Setup Request message over F1, the target DU can identify the UE and obtain the CellGroupConfig configured by source DU for the UE when it determines to use the same CellGroupConfig as the source logical DU for UE. As a result, the explicit signalling for passing the CellGroupConfig which is configured by the source DU to the target DU by the HO Request message is not necessary.
Observation 1: Passing the UE’s identity which is assigned by the source DU via the Handover Request message to target logical DU is beneficial for saving the signalling of transferring CellGroupConfig in the Handover Reqeust message.
It has been agreed in the RAN2#122 [5] that the indication on beam used in the target DU’s cell for RACH-less HO would be included in the RRC HO command for UE. It’s up to the target DU to determine whether to use RACH-less HO or not to the UE, also the beam used in the target DU’s cell for the UE. Normally, UE can report the measurement result on the target DU’s cell to the source CU before HO and the measurement result can be passed from the source CU to the target CU during Handover Preparation procedure, then from the target CU to the target DU. So, if the target DU determines configuring RACH-less HO to UE, it can use the measurement result on determining the beam which the UE uses in the target DU’s cell after the RACH-less HO. However, if the source DU’s cell and the target’s cell share the same frequency, the target DU’s cell cannot turn on before the source DU’s cell is off, that the UE cannot measure the target DU’s cell before HO. In that case, due to lack of UE measurement report, the target DU can determine the beam used for UE’s RACH-less HO based on the beam used in the source DU’s cell. To make sure the target DU can obtain the beam which the UE uses in source DU’s cell, the UE’s identity which is assigned by the source DU, e.g., C-RNTI or F1AP UE ID, can be included in the Handover Request message during HO preparation and the UE Context Setup Request message over F1.
Observation 2: Passing the UE’s identity which is assigned by the source DU via the Handover Request message to target logical DU is beneficial for the target logical DU determining the beam for RACH-less HO.
Proposal 2: Passing the UE’s identity assigned by the source DU via the Handover Request message to the target logical DU during HO preparation.
2.3 Enhancement to legacy HO
It is agreed as the baseline that the target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UE’s HO. In RAN3#120 meeting[1], enhancement to the legacy HO procedure during DU migration is FFS:

	To be continued:

Discussions on enhancements to legacy HO procedures to be taken at RAN3-121.

If no consensus on such enhancements, the following will be agreed:

For DU migration, the following baseline is enough for target CU being aware of the QoS profile for each UE traffic: 

The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. No further enhancements are needed.


As the baseline procedure for UE HO, the IAB-DU’s target CU requests the IAB-MT’s CU for setting up the new BH transport resource for individual UE’s traffic in the non-F1-terminating topology via IAB TMM procedure. The IAB-DU’s target CU can initiates the IAB TMM procedure using the traffic profile conveyed by the HANDOVER REQUEST message for that UE. At the UE handover procedure completion, the IAB-DU’s source CU can request the IAB-MT’s CU to release the old BH transport resource for that UE’s traffic via IAB TMM procedure. As a result, each UE’s HO will consume two IAB TMM procedures.
To save the signalling for IAB TMM procedure, the IAB-DU’s source CU can make the HO request information for a group of UEs in a single message during handover preparation, e.g., combining the Handover Request messags for a goup of UEs, so that the IAB-DU’s target CU is aware of the traffic profile for a group of UEs from one message and initiates the IAB TMM procedure to the IAB-MT’s CU for a group of UEs’ traffic. The same principle, the UE context release after HO completion for the group of UEs can also be combined in a single message, that the IAB-DU’s source CU can know the HO completion for a group UEs and initiates IAB TMM procedure to release the resource for that group of UEs’ traffic. In that way, signalling can be saved significantly.
Observation 3: It’s beneficial for signaling saving by passing HO request information for multiple UEs in one message during handover preparation and passing context release for multiple UEs in one message.
Proposal 3: RAN3 discuss enhancement on HO Request information for multiple UEs in one message and context release for multiple UEs in one message.
2.4 CHO for mIAB-MT

In Rel-18 MT migration of mobile IAB, 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’s 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 by CHO carried out by the mIAB-MT. Same to the MT migration procedure under the legacy HO, after the completion of CHO for mIAB-MT, the mIAB-DU’s CU can be informed about the mIAB-MT’s target CU related information (i.e., the gNB-ID of the mIAB-MT’s target CU and ID of the mIAB-MT) by the mIAB-MT’s source CU or the mIAB-DU to initiate the IAB TMM procedure to the mIAB-MT’s target CU. 
Observation 4: The impact to RAN3 spec is limited for supporting CHO for mIAB-MT.
Proposal 4: RAN3 discusses supporting CHO for mIAB-MT.
3 Conclusion
In this contribution, we discussed the aspects of enhancements for mobile IAB. We have following observation and proposals:
Proposal 1: The TAC of the mIAB-DU is pre-configured by OAM, to reflect the mIAB-node’s physical location, it may be reconfigured by the mIAB-DU’s donor-CU.
Proposal 2: Passing the UE’s identity assigned by the source DU via the Handover Request message to the target logical DU during HO preparation.
Proposal 3: RAN3 discuss enhancement on HO Request information for multiple UEs in one message and context release for multiple UEs in one message.
Observation 4: The impact to RAN3 spec is limited for supporting CHO for mIAB-MT.
Proposal 4: RAN3 discusses supporting CHO for mIAB-MT.
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