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1	Introduction
In this contribution, we’d like to discuss the support of the IAB-node mobility based on the previous discussions.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.
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. 
Open issues from last meeting.

The following aspects are discussed in this paper.
mobile IAB-node integration
mobile IAB-DT migration 
mobile IAB-MT migration
Collision of MT migration and DU migration
2	Discussion
[bookmark: _Hlk109747344]2.1 Mobile IAB-node integration
In previous RAN3 meetings, RAN3 raised a new scenario for mobile IAB-node integration, and discussed whether DU and MT can be integrated to different CUs and has the following WA.
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.
And RAN3 have the following agreement on authorization status in the last meeting “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.”
IAB-authorized status includes authorized and non-authorized codepoint, during the initial integration, if the DU’s CU and MT’s CU are different, when and how the DU’s CU obtain the authorization status would be an issue, as based on current specification, the authorization information can only be delivered to IAB-MT via NAS and to MT’s CU via UE associated NAGP message.
If the DU’s CU and MT’s CU are different, the possible call flow may have 3 phases, i.e. IAB-MT setup, F1 setup, and TMM procedure, based on this understanding, we list 4 cases on when the DU’s CU obtains the authorized information as below. Please note that, if the IAB-MT is not authorized, it’s a normal UE, there will be no DU’s CU, then there’s no issue.


Figure 1 mobile IAB-node integration
The following is the further analysis.
	The time obtains the authorized info
	Pros
	Cons 

	Case A 
	It’s appropriate to obtain the authorized info before F1 setup and TMM, as the authorized info is used to authorize whether IAB-MT can be IAB-DU
	1. MT’s CU may not know the CU’s DU after IAB-MT setup, additional signalling is needed.
2. new XnAP signalling needs to be introduced to transfer this info before TMM.

	Case B
	TMM response can be used to transfer the authorized info
	It’s not appropriate to know the authorized info after the actions for authorised IAB-MT is already performed, it’s like the chicken-and-egg problem.

	Case C
	TMM modification request can used to transfer the authorize info 
	After integration, we don’t the meaning of having the authorized info. It’s similar to the issue for case B.



With above understanding, before we make this WA agreed, we need to solve the above issues.
Still, we think reusing existing IAB-node integration principle and procedure for mobile IAB-node is enough, DU migration can be performed if the a different DU’s CU is selected.
Observation 1, how to handle authorization information if DU and MT integrates to different CUs needs to be discussed if we support integration to different CUs.
Proposal 1, RAN3 needs to solve the issue that how the DU’s CU obtain the authorization information if RAN3 agree the mobile IAB-node can integrate to different CUs.
Observation 2, reuse existing IAB-node integration principle and procedure for mobile IAB-node integration is enough for R18.
2.2 Mobile IAB-DU migration
For DU migration, RAN3 agreed to adopt option B, i.e. 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 via F1AP signalling from the target logical mIAB-DU.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. 

For option B, the left issue is how the mIAB-DU obtain the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU. There’re two options, i.e. via RRC message or F1AP message between CU’s DU and source DU, as CU’s DU knows the gNB ID of MT’s CU and the XnAP ID of MT at the MT’s CU.
But before we discuss which signalling is used, one issue must be solved. According to RAN3’s previous agreements, both OAM of the IAB-node and DU’s CU can trigger DU migration, i.e. trigger the F1 setup between target DU and target DU’s CU, the step 1a and 1b represents the different triggers in below figure, it is possible that both triggers happens at the same time or both triggers indicate different target DU’s CU, as OAM’s decision is based on the network pre-configuration and DU’s CU’s decision is based on the network load and traffic requirement. If OAM and DU’s CU select different target DU’s CU at the same time or one after another, it will lead migration conflict, ping-pong migration and frequent migration, which may have impacts on the UE experience. Target donor CU selection for mIAB-DU migration and triggering conditions for F1 setup can be up to source CU implementation (unless it is justified that this is not possible) or based on OAM configuration at the source CU.





Figure 2 the trigger conflict of DU migration
The trigger of the F1 setup can be initiated by different node, but only one node should make the final decision to avoid the migration conflict, ping-pong migration and frequent migration, and the node that make the final decision can be DU’s CU or IAB-node.
If it’s the DU’s CU to make the final decision, the DU needs to notify DU’s CU if there is a trigger from OAM.
If it’s the IAB-node to make the final decision, the DU needs to notify DU’s CU if a different target CU from the DU’s CU indicated is selected.
In our view, it’s better to let the DU’s CU to make the final decision, as DU’s CU knows the available resource of other candidate target CUs, it can make a proper decision than IAB-node.
If RAN3 agrees that the DU’s CU should make the final decision, since the DU’s CU will always be invloed in F1 setup triggering, we think it’s better to use F1AP signalling from DU’s CU to DU to transfer the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.


Figure 3 trigger handling during DU migration
If the OAM triggers the DU migration, the IAB-DU can send DU migration request to DU’s CU, including the candidate target DU’s CU, the DU’s CU can make the final decision on which candidate is the target DU’s CU, and send the MIAB F1 setup triggering message to DU, including the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU. Then, the target DU send the F1 setup request message to target DU’s CU, including the the XnAP UE ID of the mIAB-MT at MT’s CU.
Observation 3, if both OAM and DU’s CU can trigger DU migration and select the target DU’s CU, it is possible that different target DU’s CUs are selected by OAM and DU’s CU, based on different policies. 
Observation 4, it may cause migration conflict, ping-pong migration and frequent migration if OAM and DU’s CU select different target DU’s CUs.
Proposal 2, RAN3 discuss and decide either IAB-DU’s CU or IAB-node to make the final decision on the selection of target IAB-donor-CU.
Proposal 3, introduce a new F1AP message to indicate the candidate target IAB-donor-CUs selected by OAM to IAB-DU’s donor-CU, if RAN3 agrees that the IAB-DU’s donor-CU should make the final decision. 
Proposal 4, include the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU in the MIAB F1 setup triggering message from gNB-CU to gNB-DU.
Proposal 5, include the the XnAP UE ID of the mIAB-MT at IAB-MT’s donor-CU in the F1 setup request message from gNB-DU to gNB-CU.
Proposal 6, RAN3 agrees the TP to BL CR for TS 38.473 to support DU migration.
2.3 Mobile IAB-MT migration
In last RAN3 meeting, the intial stage 2 call flow had been discussed and captured in BL CR as below 



There’re two controversial issues which are reflected in the editor notes in step3.3. 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.


The most controversial part is how to pass the gNB-ID of MT’s CU and MT’s XnAP UE ID to DU’s CU, in last RAN3 meeting, we proposed a way forward, i.e. different signalling can be used for with/without Xn connection. 
F1AP message is used if there’s no Xn connection, whether to use XnAP or F1AP message depends on the MT’s CU, as it is aware of whether there’s Xn connection between MT’s CU and DU’s CU, if there’s no Xn connection, the MT’s CU will notify the IAB-node to initiate F1AP siganlling to DU’s CU, for F1AP option, anyway the MT’s CU will notify the IDs to IAB-MT via RRC message. The possible call flow is below for reference. 


Figure 4 MT migration procedure

Proposal 7, RAN3 consider the following way forward for passing of gNB-ID of MT’s CU and MT’s XnAP UE ID to DU’s CU:
· In case of with Xn connection, MT’s CU notify the DU’s CU via XnAP message.
· In case of without Xn connection, MT’s CU will notify the IAB-node to initiate F1AP siganlling to DU’s CU
2.4 Collision of MT migration and DU migration
Given that DU migration and MT migration are based on different triggers, it is possible the MT migration may be performed during DU migration and vice visa, then there will be migration collision.
And we think the MT migration have high priority than DU migration, as MT migration is triggered because of bad coverage, so if there’s MT migration, the DU migration should not be performed, thus, the MT’s CU should notify the DU’s CU the start and the end of the MT migration.
Proposal 8, to avoid the collision of MT migration and DU migration, the MT’s CU should notify the DU’s CU the start and the end of the MT migration. 
3	Conclusion
In this contribution, we had the following observations and proposals.
Mobile IAB-node integration
Observation 1, how to handle authorization information if DU and MT integrates to different CUs needs to be discussed if we support integration to different CUs.
Proposal 1, RAN3 needs to solve the issue that how the DU’s CU obtain the authorization information if RAN3 agree the mobile IAB-node can integrate to different CUs.
Observation 2, reuse existing IAB-node integration principle and procedure for mobile IAB-node integration is enough for R18.
Mobile IAB-DU migration
Observation 3, if both OAM and DU’s CU can trigger DU migration and select the target DU’s CU, it is possible that different target DU’s CUs are selected by OAM and DU’s CU, based on different policies. 
Observation 4, it may cause migration conflict, ping-pong migration and frequent migration if OAM and DU’s CU select different target DU’s CUs.
Proposal 2, RAN3 discuss and decide either IAB-DU’s CU or IAB-node to make the final decision on the selection of target IAB-donor-CU.
Proposal 3, introduce a new F1AP message to indicate the candidate target IAB-donor-CUs selected by OAM to IAB-DU’s donor-CU, if RAN3 agrees that the IAB-DU’s donor-CU should make the final decision. 
Proposal 4, include the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU in the MIAB F1 setup triggering message from gNB-CU to gNB-DU.
Proposal 5, include the the XnAP UE ID of the mIAB-MT at IAB-MT’s donor-CU in the F1 setup request message from gNB-DU to gNB-CU.
Proposal 6, RAN3 agrees the TP to BL CR for TS 38.473 to support DU migration.
Mobile IAB-MT migration
Proposal 7, RAN3 consider the following way forward for passing of gNB-ID of MT’s CU and MT’s XnAP UE ID to DU’s CU:
· In case of with Xn connection, MT’s CU notify the DU’s CU via XnAP message.
· In case of without Xn connection, MT’s CU will notify the IAB-node to initiate F1AP siganlling to DU’s CU
Collison of MT migration and DU migration
Proposal 8, to avoid the collision of MT migration and DU migration, the MT’s CU should notify the DU’s CU the start and the end of the MT migration. 
4	Annex (TP to BL CR for TS 38.473 support of mobile IAB)
-------------------------------------------Start of change-------------------------------------------
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

>>>>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<
Table 2: Class 2 procedures
	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	UE Context Release Request (gNB-DU initiated)
	UE CONTEXT RELEASE REQUEST

	Initial UL RRC Message Transfer
	INITIAL UL RRC MESSAGE TRANSFER

	DL RRC Message Transfer
	DL RRC MESSAGE TRANSFER

	UL RRC Message Transfer
	UL RRC MESSAGE TRANSFER

	UE Inactivity Notification 
	UE INACTIVITY NOTIFICATION

	System Information Delivery
	SYSTEM INFORMATION DELIVERY COMMAND

	Paging
	PAGING

	Notify
	NOTIFY

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	gNB-DU Status Indication
	GNB-DU STATUS INDICATION

	RRC Delivery Report
	RRC DELIVERY REPORT

	Network Access Rate Reduction
	NETWORK ACCESS RATE REDUCTION

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	DU-CU Radio Information Transfer
	DU-CU RADIO INFORMATION TRANSFER

	CU-DU Radio Information Transfer
	CU-DU RADIO INFORMATION TRANSFER

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Access And Mobility Indication
	ACCESS AND MOBILITY INDICATION

	Reference Time Information Reporting Control
	REFERENCE TIME INFORMATION REPORTING CONTROL

	Reference Time Information Report
	REFERENCE TIME INFORMATION REPORT

	Access Success
	ACCESS SUCCESS

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Positioning Assistance Information Control
	POSITIONING ASSISTANCE INFORMATION CONTROL

	Positioning Assistance Information Feedback
	POSITIONING ASSISTANCE INFORMATION FEEDBACK

	Positioning Measurement Report
	POSITIONING MEASUREMENT REPORT

	Positioning Measurement Abort
	POSITIONING MEASUREMENT ABORT

	Positioning Measurement Failure Indication
	POSITIONING MEASUREMENT FAILURE INDICATION

	Positioning Measurement Update
	POSITIONING MEASUREMENT UPDATE

	Positioning Deactivation
	POSITIONING DEACTIVATION

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	Positioning Information Update
	POSITIONING INFORMATION UPDATE

	Multicast Group Paging
	MULTICAST GROUP PAGING

	Broadcast Context Release Request
	BROADCAST CONTEXT RELEASE REQUEST

	Multicast Context Release Request
	MULTICAST CONTEXT RELEASE REQUEST

	PDC Measurement Report
	PDC MEASUREMENT REPORT

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	PDC Measurement Failure Indication
	PDC MEASUREMENT FAILURE INDICATION

	PDC Measurement Termination
	PDC MEASUREMENT TERMINATION COMMAND

	Measurement Activation 
	MEASUREMENT ACTIVATION 

	QoE Information Transfer
	QOE INFORMATION TRANSFER

	Positioning System Information Delivery
	POSITIONING SYSTEM INFORMATION DELIVERY COMMAND

	Mobile IAB F1 Setup Triggering
	MIAB F1 SETUP TRIGGERING

	Mobile IAB F1 Setup Outcome Notification
	MIAB F1 SETUP OUTCOME NOTIFICATION

	Mobile IAB DU Migration Information
	[bookmark: _Hlk146706835]MIAB DU MIGRATION INFORMATION



-------------------------------------------Next change-------------------------------------------

8.10.Z	Mobile IAB DU Migration Information
8.10.Z.1	General
The purpose of the Mobile IAB DU Migration Information procedure is to provide candidate information for DU migration decision.
NOTE:	This procedure is applicable for mobile IAB-nodes, where the term "gNB-DU" applies to mobile IAB-DU, and the term "gNB-CU" applies to source F1-terminating IAB-donor-CU during mIAB-DU migration. 
8.10.Y.2	Successful Operation


Figure 8.10.Y.2-1: Mobile IAB F1 Setup Outcome Notification: Successful Operation
The gNB-DU initiates the procedure by sending the MIAB DU MIGRATION INFORMATION message to the gNB-CU. The gNB-CU can take the information into account to select a proper target F1-terminating IAB-donor-CU.
8.10.Y.3	Abnormal Conditions
Not applicable.
-------------------------------------------Next change-------------------------------------------
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This message is sent by the gNB-CU to trigger F1 interface setup from the gNB-DU’s co-located target logical gNB-DU to the target F1-terminating IAB-donor-CU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Target gNB ID
	M
	
	Global gNB ID 9.3.1.x2
	
	YES
	reject

	Target gNB IP Address
	O
	
	Transport Layer Address 9.3.2.3
	
	YES
	ignore

	Target SeGW IP Address
	O
	
	Transport Layer Address 9.3.2.3
	
	YES
	ignore

	Identity of IAB-MT
	M
	
	RRC Terminating IAB-Donor UE XnAP ID 9.3.2.y
	The identity of IAB-MT generated at the IAB-MT’s IAB-donor-CU
	YES
	reject




-------------------------------------------Next change-------------------------------------------

9.2.9.X1	MIAB DU MIGRATION INFORMATION
This message is sent by the gNB-DU to indicate the candidate information to gNB-CU for DU migration decision.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Candidate Target gNB ID
	M
	
	Global gNB ID 9.3.1.x2
	
	YES
	reject




-------------------------------------------Next change-------------------------------------------

9.3.1.x3 	RRC Terminating IAB-Donor Related Info
This IE contains the information related to a mobile IAB-node’s RRC-terminating IAB-donor.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Terminating IAB-Donor gNB-ID
	M
	
	Global gNB ID
9.3.1.x2
	The Global gNB ID of a mobile IAB-node’s RRC-terminating IAB donor.

	Identity of IAB-MT
	M
	
	RRC Terminating IAB-Donor UE XnAP ID 9.3.2.y
	The identity of IAB-MT generated at the IAB-MT’s IAB-donor-CU



-------------------------------------------Next change-------------------------------------------

9.3.1.y 	RRC Terminating IAB-Donor UE XnAP ID
The IAB-donor-CU UE XnAP ID uniquely identifies the UE association over the Xn interface within the RRC Terminating IAB-Donor of IAB-MT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RRC Terminating IAB-Donor UE XnAP ID
	M
	
	RRC Terminating IAB-Donor UE XnAP ID 9.3.2.y
	




---------------------------------End of change (ASN.1 can be provided when the IE is stable) ------------------------------------
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