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Introduction
UE capability impact of mobile IAB was discussed in [Post123][051][mIAB] Running CRs UE caps (Nokia) with following proposals:
	Proposal 1: RAN2 assumes mobile-IAB capability is introduced in Rel-18. FFS: if requirement for this capability is impacted by RAN3 agreements on Xn signalling. FFS: if any need to clarify with SA2 the intention of “for a MBSR node to operate as a MBSR” from clause 5.35A.1 of TS 23.501.
Proposal 2: No spec impact to TS 38.306 related to allowing mobile IAB nodes to access legacy IAB nodes.
Proposal 3: No spec impact to TS 38.306 related to mobile IAB cell reselection prioritization.
Proposal 4: RAN2 waits for RAN4 before further discussing measurement and mobility-related capability impacts to Rel-18 mobile IAB.
Proposal 5: RAN2 awaits further progress on RACH-less HO before evaluating UE capability impacts for this feature.


In this contribution, we continue discuss the potential need of introducing separate UE capability for mobile IAB-MT.
Discussion
Supporting DC at mobile IAB-MT
It was captured FFS in R2-2311613 [1] that whether NR-DC is supported for mobile IAB-node is FFS:
	Editor’s NOTE: FFS whether NR dual-connectivity is supported for the mobile IAB-node.  Need to address WID NOTE: the mobile of dual-connected IAB-nodes is down-prioritized”. This may not preclude the donor to dual-connect a DC-capable mIAB-MT, and then prevent mIAB-MT handover. 


It was discussed in the companion contribution [2] that a mobile IAB-node can function as either Rel-16/Rel-17 IAB node or Rel-18 mobile IAB-node, by indicating different MSG5 early indication to the network. After the mobile IAB-node receiving the authorization and successfully integrating to the network, IAB-MT will report its capability to the network. 
In our understanding, since UE capability is static, the IAB-MT needs to report both supported Rel-16/17 legacy IAB-MT UE capabilities and supported Rel-18 mIAB-MT UE capabilities (if supported). Therefore, when mIAB-MT is functioning as Rel-16/17 IAB-node, the network can still configure the mIAB-MT with DC if legacy UE capability fields as defined in Section 4.2.15.9 and Section 4.2.15.10 in TS 38.306 [3] are indicated. In our understanding, the only open issue is when mIAB-MT is functioning as Rel-18 mIAB-node, and whether DC is applicable or not while mIAB-node is still moving.
When mobile IAB-node is moving, it is not clear how DC works when there are two logical DUs simultaneously exist during DU migration, especially for the backhaul handling. On the other hand, it may also be possible to that one network vendor wants to support DC during mobility. RAN2 has not studied this scenario.
Observation 1: When mIAB-MT is authorized as Rel-16/17 IAB-node, legacy UE capabilities (e.g. MR-DC, NR-DC capabilities for IAB) is used to indicate whether this mIAB-MT supports DC or not. The open issue is whether mIAB-MT supports DC when it is functioning as Rel-18 mIAB-node and has two logical DU simultaneously while it’s moving. 
Considering there is the only one meeting left in Rel-18, there’s no sufficient time to analyse whether it is workable or not. To allow the flexibility of implementation using DC when mobile IAB-node is operating as a mIAB-MT, we think the safer approach is to duplicate Rel-16/Rel-17 DC-related capabilities (see below) for Rel-18 mobile IAB-MT, indicating whether mIAB-MT can support those corresponding capabilities during mobility.
[bookmark: _Toc46488694][bookmark: _Toc52574115][bookmark: _Toc52574201][bookmark: _Toc139146827]4.2.15.9	MR-DC Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	f1c-OverEUTRA-r16
Indicates whether the IAB-MT supports F1-C signalling over DLInformationTransfer and ULInformationTransfer messages via MN when IAB-MT operates in EN-DC mode, as specified in TS 36.331 [17].
	IAB-MT
	No
	No
	No

	scg-DRB-NR-IAB-r16
Indicates whether the IAB-MT supports SCG DRB with NR PDCP when IAB-MT operates in EN-DC mode.
	IAB-MT
	No
	No
	No

	interNR-MeasEUTRA-IAB-r16
Indicates whether the IAB-MT supports NR measurement and reports while in EUTRA connected and event B1-based measurement and reports while in EUTRA connected.
	IAB-MT
	No
	No
	No



[bookmark: _Toc139146828]4.2.15.10	NRDC Parameters
	[bookmark: _Hlk97286055]Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	f1c-OverNR-RRC-r17
Indicates whether the IAB-MT supports F1-C signalling over DLInformationTransfer and ULInformationTransfer messages via MN when IAB-MT operates in NR-DC and MN is the non-F1-termination node or via SN when IAB-MT operates in NR-DC and SN is the non-F1-termination node, as specified in TS 38.401 [33] and TS 37.340 [7].
	IAB-MT
	No
	No
	No

	simultaneousRxTx-IAB-MultipleParents-r17
Indicates the support of simultaneous transmission and reception of an IAB-node from multiple parent nodes.
	BC
	No
	No
	No



Proposal 1: Introduce “f1c-OverEUTRA-r18”, “scg-DRB-NR-IAB-r18”, “interNR-MeasEUTRA-IAB-r18”, “f1c-OverNR-RRC-r18”, and “simultaneousRxTx-IAB-MultipleParents-r18” as Rel-18 mobile IAB-MT DC capabilities.
Separate mobile IAB-MT capability
It was agreed during RAN2 #119bis-e meeting that a UE capability will be introduced for mobile IAB-node.
	· 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.


During post email discussion, some companies explained that there’s no need to introduce a UE capability since we agreed an early indication in MSG5. In our understanding, separate mobile IAB-MT capability has different purpose of early mobile IAB indication in MSG5, which was introduced to serve the purpose of selecting a mobile IAB capable AMF. UE capability, on the other hand, is used to indicate whether such IAB-MT device is capable of processing mobile IAB functionalities, e.g. DU migration, not supporting DC, no descendent node, etc.
Observation 2: Mobile IAB capability serves different purpose from early indication in MSG5. Mobile IAB indication in MSG5 is used to indicate whether a MBSR node is intended to operate as a MBSR during topology integration. UE capability is used to indicate whether mobile IAB device is capable of processing mobile IAB functionalities.
Furthermore, it is observed that RAN2 received a LS R3-235919 [1] from RAN3 that the mIAB-MT should be able to decode gNB-ID-Length in SIB1 of the parent cell broadcasting mIAB support.
	RAN3 assumes that the parent cell supporting mobile IAB access should always broadcast gNB-ID-Length in SIB1, and the mIAB-MT should be able to decode this information.


Therefore, a mandatory capability should be introduced to mIAB-MT for decoding gNB-ID-Length. If a separate mobile IAB-capability is introduced, this capability bit can also be used to indicate this decoding capability, as mandatory with signaling for mobile IAB-MT.
Observation 3: As required by RAN3, decoding gNB-ID-Length in SIB1 is a mandatory capability should be supported by mobile IAB-MT. It can be covered by this new separate mobile IAB capability.
Proposal 2: RAN2 confirms to introduce a separate mobile IAB capability. 
RACH-less HO capability
RACH-less HO is introduced in Rel-18 by NTN and mobile IAB. How much commonality in procedure between NTN RACH-less HO and mobile IAB RACH-less HO will be discussed and reviewed at RAN2 #123bis meeting. 
From UE capability point of view, though most procedures may be common between NTN RACH-less HO and mobile IAB RACH-less HO, we believe it is still beneficial to introduce separate UE capabilities for NTN RACH-less HO and mobile IAB RACH-less HO due to following reasons:
1. NTN RACH-less HO and mobile IAB RACH-less HO are triggered for different purposes. 
For NR NTN, RACH-less HO may be helpful when the group of UEs perform intra and inter satellite handover, where RACH congestion and delay can be avoided. For mIAB, based on the assumption of two logical Dus, RACH-less HO could be beneficial to reduce the number of signaling for mobile IAB served UEs. Indicating UE capability for different purposes with separate bits is clear.
2. Serve better for IOT
It is more friendly for the network by using different bits for NTN RACH-less HO and mobile IAB RACH-less HO, since the network can distinguish two functionality testing clearly.
Proposal 3: Introduce a UE capability bit for mobile IAB RACH-less HO, separate from NTN RACH-less HO.
Cell reselection capability
Whether to introduce a new optional feature without UE capability was discussed during [Post123][051][mIAB] Running CRs UE caps (Nokia). Some companies seem to think there’s no need to introduce a new optional feature without UE capability, since the UE is not mandated to perform mobile IAB frequency prioritization, which is different from HSDN.
However, though the frequency prioritization is optional for a UE, UE behavior is still specified and it is still beneficial for the network to know whether the UE is capable of performing mobile IAB frequency prioritization.
Furthermore, we also observe there’s also other optional feature without UE capability using “may” when describing UE behavior, for example, relaxed measurement.  
	-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency cells, NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.9, 4.2.2.10, 4.2.2.11, 4.2C.2.7 and 4.2C.2.8 in TS 38.133 [8];


Last but not least, capturing a feature as “optional features without UE capability” was originally motivated to capture a feature explicitly in specification to show what feature is supported by a UE and avoid missing any hidden feature that is optional for a UE. It is not decided based on whether the UE behavior is mandatory or optional. 
Observation 4: Introducing “optional features without UE capability” is motivated by avoid missing any hidden features that are optional for UE, rather than UE behavior.
Therefore, we think there’s no harm to introduce UE cell reselection towards mobile IAB as optional feature without UE capability, just for information purpose.
Proposal 4: Introduce UE cell reselection towards mobile IAB as optional features without UE capability parameters in TS 38.306 Section 5.
Conclusion
In this contribution, we discussed the necessity of introducing three capabilities for mobile IAB:
DC capability
Observation 1: When mIAB-MT is authorized as Rel-16/17 IAB-node, legacy UE capabilities (e.g. MR-DC, NR-DC capabilities for IAB) is used to indicate whether this mIAB-MT supports DC or not. The open issue is whether mIAB-MT supports DC when it is functioning as Rel-18 mIAB-node and has two logical DU simultaneously while it’s moving. 
Proposal 1: Introduce “f1c-OverEUTRA-r18”, “scg-DRB-NR-IAB-r18”, “interNR-MeasEUTRA-IAB-r18”, “f1c-OverNR-RRC-r18”, and “simultaneousRxTx-IAB-MultipleParents-r18” as Rel-18 mobile IAB-MT DC capabilities.
mIAB capability
Observation 2: Mobile IAB capability serves different purpose from early indication in MSG5. Mobile IAB indication in MSG5 is used to indicate whether a MBSR node is intended to operate as a MBSR during topology integration. UE capability is used to indicate whether mobile IAB device is capable of processing mobile IAB functionalities.
Observation 3: As required by RAN3, decoding gNB-ID-Length in SIB1 is a mandatory capability should be supported by mobile IAB-MT. It can be covered by this new separate mobile IAB capability.
Proposal 2: RAN2 confirms to introduce a separate mobile IAB capability. 
RACH-less
Proposal 3: Introduce a UE capability bit for mobile IAB RACH-less HO, separate from NTN RACH-less HO.
Observation 4: Introducing “optional features without UE capability” is motivated by avoid missing any hidden features that are optional for UE, rather than UE behavior.
Cell reselection 
Proposal 4: Introduce UE cell reselection towards mobile IAB as optional features without UE capability parameters in TS 38.306 Section 5.
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