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1	Introduction
In this contribution, we attempt to conclude on the remaining open issues that have been identified related to mobile IAB capabilities.
· Issue 1: Whether we introduce a mobileIAB-r18 capability (i.e. to identify an IAB-MT as mobile IAB-capable)
· Issue 2:  Whether to differentiate the mIAB RACH-less HO capability (/capabilities) from NTN RACH-less

2	Discussion
2.1	Issue 1: Whether to introduce a mobileIAB-r18 capability 
In RAN2#119bis, it was assumed that a mobile-IAB capability would be introduced to inform the RRC-terminating donor CU that the IAB-MT is a “mobile IAB”:
UE capability signalling is the baseline to let CU know that the MT is a “mobile-IAB” type. FFS early mobile-IAB indication, e.g. in Msg5.
Later, in RAN2#121bis, it was agreed to introduce mobileIAB-NodeIndication-r18 to Msg5 to support the NG-RAN to select an AMF capable of supporting mobile IAB-nodes (as specified by SA2 in TS 23.501 section 5.35A.1):
The mobile IAB-MT to include a mobile-IAB indication in Msg. 5.
Furthermore, RAN2 clarified the following in RAN2#121bis:
R2 clarifies that A donor broadcasting the “supporting mobile-IAB” indication first checks the UE capability of an IAB node before configuring child nodes for the IAB node or sending a handover request for the node, no impact to RAN2 TS. 
The first part of this clarification is no longer essential since the donor CU can already know that an IAB-MT is a mobile IAB-MT based on the indication mobileIAB-NodeIndication-r18 in Msg5, which the CU would receive during connection setup, before the UE capability enquiry.
However, another aspect of this clarification was to ensure that the source CU would acquire the IAB-MT's capabilities before sending the handover request. This was needed so that the source CU could inform the target CU that the UE is a mobile IAB-MT during handover preparation (as UE capabilities are anyway included the handover request message) so the target CU would not configure child nodes at the mobile IAB.
As of the last RAN2 meeting, there was some ambiguity whether a mobile IAB capability would still be needed to support this aspect, since the target CU would not know about the mobileIAB-NodeIndication. However, at the last RAN3 meeting, an agreement was made to add a "Mobile IAB Authorization Status" IE to the HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE XnAP messages (see Annex A). Therefore, when a mobile IAB is handed over to a target CU, the target can know the UE is a mobile IAB-MT based on the authorization status IE.
Observation 1: Based on the mobileIAB-NodeIndication in Msg5 and the "Mobile IAB Authorization Status" XnAP IE, the donor CU and target CU can always know that the UE is a mobile IAB-MT.
Some companies had mentioned in previous discussions that an IAB-MT that is capable of acting as a mobile IAB-MT should also include a mobileIAB-r18 capability in its capabilities; however, based on the following agreements made at RAN2#124, the Msg5/authorization status indications should be sufficient for informing the network of how an IAB node intends to operate, and the network can configure the IAB-node according to whatever other capabilities the IAB-MT indicates. Besides, no specific mobile IAB network interactions that have been defined by RAN2 where a dedicated mobileIAB-r18 capability would otherwise be needed.
A parent node indicates support of mobile IAB but not Rel-16/17 IAB by broadcasting the “mobile IABsupported” indicator but not the “IABsupported” indicator in SIB1.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]A parent node indicates support of both, mobile IAB and Rel-16/17 IAB, by broadcasting “mobile IABsupported” and “IABsupported” in SIB1.
From AS / R2 point of view, an IAB-node indicates capabilities to the network and the use of these are configured by the network.
R2 assumes that the device can know whether it is intended to operate as R18 mIAB or R16/17-IAB node, (how the device knows is outside R2 scope, e.g. subscription, device internal param etc), the MSG5 indication is an indication of this intended mode of operation. This agreement is not intended to mandate that a mIAB node must support R16/17 operation (FFS pending cap discussion)
R2 assumes that the IAB-node only indicates either mobile IAB or Rel-16/17 IAB for MSG5, not both. 
We send LS to R3 and SA2 on this, offline (Samsung)
Unless RAN3 or SA2 identifies any issues with the above agreements, we do not see a reason to introduce a mobileIAB-r18 capability.
Observation 2: The Msg5 and XnAP indications and legacy IAB capabilities are sufficient for a network to know how to configure an IAB-node, and no new mobile IAB-specific network interactions have been defined by RAN2 in Release 18. 
Observation 3: RAN2 can assume no mobileIAB-r18 capability is needed unless RAN3 or SA2 identifies an issue in the LS sent from RAN2.
Proposal 1: No mobileIAB-r18 capability is introduced to inform the network that an IAB-MT is capable of operating as a mobile IAB.
2.2	Capability impacts from RACH-less handover
RAN2 made the following agreements related to the RACH-less handover:
If a threshold for DG, e.g. for validation, is agreed (for NTN) the usage of the threshold is configurable and whether to support it is a UE cap. (it is assumed that for mIAB this is not needed).
CG RACH less and DG RACH less are separate UE caps
CG RACH less is not assumed to be important for IAB and need not to be optimized for the IAB scenario (but also no strict need to prohibit). 
Remove “NTN” from the threshold name as it is assumed to be general

So far, only a small number of differences have been agreed between mIAB and NTN RACH-less, e.g. unchanged PCI case and targetNTA of zero are not supported for mobile IAB; and the beam indication for dynamic grant is based on SSB index for NTN versus TCI state ID for mobile IAB.
Nonetheless, it is observed that, the fundamental procedure for RACH-less handover is the same for both scenarios, and the agreed differences appear limited to cases where certain indications (or the content of certain indications) could apply to NTN or mIAB only. The network should already be able to determine which indications are needed based on the scenario (i.e. the type of UE or type of cell), and optional indications could be anyway left to the network implementation/configuration to determine. For simplicity, it makes more sense to specify a generalized RACH-less handover procedure (and capability), then to split up the procedure/capabilities for different use cases. Most likely, this would also make RACH-less handover to be more widely implemented (by UEs and networks alike).
Therefore, our view is that there is no strong reason to differentiate mobile IAB RACH-less from other RACH-less scenarios within the UE capabilities.
Observation 4: The fundamental procedures for mIAB RACH-less HO and other RACH-less HO procedures specified in Rel-18 are similar, only differing by a few indications.
Observation 5: The network can know which indications are applicable for the RACH-less scenario based on the type of UE or type of cell, without defining RACH-less capabilities for each scenario. 
Observation 6: Defining a single (general) RACH-less handover capability would make it easier to widely support the feature in UEs and networks.
Proposal 2: Revert earlier agreements to have separate mobile IAB capabilities to support configured grant, dynamic grant, and dynamic grant with an RSRP threshold.
Proposal 3: The same UE capability applies for mIAB RACH-less as for NTN RACH-less.
3	Conclusion
This document has made the following observations:
Observation 1: Based on the mobileIAB-NodeIndication in Msg5 and the "Mobile IAB Authorization Status" XnAP IE, the donor CU and target CU can always know that the UE is a mobile IAB-MT.
Observation 2: The Msg5 and XnAP indications and legacy IAB capabilities are sufficient for a network to know how to configure an IAB-node, and no new mobile IAB-specific network interactions have been defined by RAN2 in Release 18. 
Observation 3: RAN2 can assume no mobileIAB-r18 capability is needed unless RAN3 or SA2 identifies an issue in the LS sent from RAN2.
Observation 4: The fundamental procedures for mIAB RACH-less HO and other RACH-less HO procedures specified in Rel-18 are similar, only differing by a few indications.
Observation 5: The network can know which indications are applicable for the RACH-less scenario based on the type of UE or type of cell, without defining RACH-less capabilities for each scenario. 
Observation 6: Defining a single (general) RACH-less handover capability would make it easier to widely support the feature in UEs and networks.
And proposed the following:
Proposal 1: No mobileIAB-r18 capability is introduced to inform the network that an IAB-MT is capable of operating as a mobile IAB.
Proposal 2: Revert earlier agreements to have separate mobile IAB capabilities to support configured grant, dynamic grant, and dynamic grant with an RSRP threshold.
Proposal 3: The same UE capability applies for mIAB RACH-less as for NTN RACH-less.
Annex A: Relevant IEs from TS 38.423
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node ® target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
NOTE: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow Û DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	>NR A2X UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	>LTE A2X UE PC5 Aggregate Maximum Bit Rate
	O
	
	LTE UE Sidelink Aggregate Maximum Bit Rate
9.2.3.108
	This IE applies only if the UE is authorized for LTE A2X services.
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	>Conditional Handover Time Based Information
	O
	
	
	This IE only applies to NTN.
	YES
	ignore

	>>Handover Window Start
	M
	
	INTEGER (0..549755813887)
	Corresponds to information provided in the t1-Threshold contained in the ReportConfigNR IE as defined in TS 38.331 [10]
	–
	

	>>Handover Window Duration
	M
	
	INTEGER (1..6000)
	Corresponds to information provided in the duration contained in the condEventT1 contained in the ReportConfigNR IE as defined in TS 38.331 [10]
	–
	

	>Maximum Number of Conditional Reconfigurations to Prepare
	O
	
	INTEGER (1..8 , …)
	Indicates that the target NG-RAN node may prepare for CHO with candidate PSCell(s) configuration and indicates the maximum number of conditional reconfigurations that the target NG-RAN node may prepare.
	YES
	reject

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	DL LBT Failure Information Request
	O
	
	ENUMERATED (inquiry, …)
	This IE indicates that information on DL LBT Failures occurring at the target gNB during handover execution that results in mobility failure is requested
	YES
	ignore

	Aerial UE Subscription Information
	O
	
	9.2.3.175
	
	YES
	ignore

	NR A2X Services Authorized
	O
	
	9.2.3.176
	
	YES
	ignore

	LTE A2X Services Authorized
	O
	
	9.2.3.177
	
	YES
	ignore

	A2X PC5 QoS Parameters
	O
	
	9.2.3.178
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	Cell Based UE Trajectory Prediction
	O
	
	9.2.3.180
	This IE contains information about cells that a UE is predicted to be connected to.
	YES
	ignore

	Data Collection ID
	O
	
	9.2.3.184
	
	YES
	ignore

	Candidate Relay UE Info List
	O
	
	9.2.3.188
	
	YES
	reject

	SN-related QMC Information at MN
	O
	
	9.2.3.199
	This IE contains the information that the M-NG-RAN node has about the QMC configurations at the S-NG-RAN node.
	YES
	ignore

	Source SN to Target SN QMC Information
	O
	
	QMC Configuration Information
9.2.3.156
	This IE contains SN-related QMC configuration information to be forwarded to the target S-NG-RAN node.
	YES
	ignore

	Mobile IAB Authorization Status
	O
	
	9.2.2.105
	
	YES
	reject
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This message is sent by the old NG-RAN node to transfer the UE context to the new NG-RAN node.
Direction: old NG-RAN node ® new NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	[bookmark: OLE_LINK9]Old NG-RAN node UE XnAP ID reference
	M
	
	[bookmark: OLE_LINK184]NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information – Retrieve UE Context Response
	M
	
	9.2.1.13
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	NR V2X Services Authorized
	O
	
	9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Aerial UE Subscription Information
	O
	
	9.2.3.175
	
	YES
	ignore

	NR A2X Services Authorized
	O
	
	9.2.3.176
	
	YES
	ignore

	LTE A2X Services Authorized
	O
	
	9.2.3.177
	
	YES
	ignore

	A2X PC5 QoS Parameters
	O
	
	9.2.3.178
	This IE applies only if the UE is authorized for NR A2X services.
	YES
	ignore

	Mobile IAB Authorization Status
	O
	
	9.2.2.105
	
	YES
	ignore


[bookmark: _Toc105174563][bookmark: _Toc106109400][bookmark: _Toc113825221][bookmark: _Toc155959896]9.1.4.4	IAB TRANSPORT MIGRATION MODIFICATION REQUEST
This message is sent by a non-F1-terminating IAB-donor to an F1-terminating IAB-donor of a boundary IAB-node, for the purpose of modifying or releasing (e.g., for the purpose of revoking) the configuration for the migrated traffic of boundary IAB-node or descendant IAB-node.
Direction: non-F1-terminating IAB-donor ® F1-terminating IAB-donor.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	F1-Terminating IAB-donor UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	This IE refers to the Source NG-RAN node UE
XnAP ID or to the M-NG-RAN node UE XnAP
ID, or to the S-NG-RAN node UE XnAP
ID.
	YES
	reject

	Non-F1-Terminating IAB-donor UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	This IE refers to the Target NG-RAN node UE
XnAP ID or to the S-NG-RAN node UE XnAP
ID, or to the M-NG-RAN node UE XnAP
ID.
	YES
	reject

	Traffic Required To Be Modified List
	
	0..1
	
	
	YES
	reject

	>Traffic Required To Be Modified Item
	
	1 .. <maxnoofTrafficIndexEntries>
	
	
	–
	

	>>Traffic Index
	M
	
	9.2.2.80
	
	–
	

	>>Non-F1-terminating topology BH information
	M
	
	9.2.2.83
	
	–
	

	Traffic To Be Released Information
	O
	
	9.2.2.84
	
	YES
	reject

	IAB TNL Address To Be Added
	O
	
	IAB TNL Address Response
9.2.2.86
	
	YES
	reject

	IAB TNL Address To Be Released List
	
	0..1
	
	
	YES
	reject

	>IAB TNL Address To Be Released Item
	
	1..<maxnoofTLAsIAB>
	
	
	–
	

	>>IAB TNL Address
	M
	
	9.2.2.92
	
	–
	

	[bookmark: _Hlk147919844]IAB Authorization Status
	O
	
	ENUMERATED (authorized, not authorized, …)
	Indicates the IAB node´s authorization status.
	YES
	ignore

	Mobile IAB Authorization Status
	O
	
	9.2.2.105
	
	YES
	ignore



[bookmark: _Toc155960050][bookmark: _Toc155960051]9.2.2.105	Mobile IAB Authorization Status
This IE indicates the authorization status of the mobile IAB node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Mobile IAB Authorization Status
	M
	
	ENUMERATED (authorized, not authorized, …)
	



