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1	Introduction
In RAN2#123bis, the following agreements and assumptions were made related to the mobile IAB capabilities:
· From R2 perspective It is not supported that Rel-18 mobile IAB-node concurrently operate as a Rel-16/17 IAB-node, as e.g. mobile-IAB doesn’t support child IAB nodes. 
· This means that there are restrictions for the network in configuring concurrent use of R-18 mIAB feature(s) and rel-16/17 IAB features (details FFS). 
· FFS if an IAB-node may send both MSG5 indications to the network, and the network decides (or if the IAB-node should decide). 
· RAN2 assumes that the mobileIAB-NodeIndication-r18 in Msg5 implies a preference/intention, with the purpose to help gNB select core network node at initial registration.
· RAN2 assumes that the MT Idle mode behaviours is reflected by a Cap wo signalling in 38306.
· FFS if a separate mobile-IAB capability (signalled) is introduced in Rel-18
In this contribution, we discuss the remaining open issues related to mobile IAB UE capabilities.
2	Discussion
2.1 	Relation between Msg5 indications and IAB capabilities
Last meeting, it was agreed that an IAB-node cannot concurrently operate as a Rel-18 mobile IAB-node and as a legacy (Rel-16/17) IAB-node. Meanwhile, it was left FFS whether an IAB-node can send both Msg5 indications iab-NodeIndication-r16 and mobileIAB-NodeIndication-r18 to the network.
For legacy IAB, there is no specific “IAB capability” that is used to identify an IAB-node. The network identifies the IAB-node with iab-NodeIndication-r16 and relies on other IAB-related capabilities (as well as generic, non-IAB capabilities) to determine what other functions the IAB supports. Some IAB functionality, specifically, support for child IAB nodes is mandatorily supported by an IAB-node without capability signalling (provided the IAB-node is broadcasting iab-Support).
Likewise, it is expected that a network would be able to determine that an IAB-node supports Rel-18 mobile IAB functionality according to mobileIAB-NodeIndication-r18. Aside from the Rel-16 MR-DC and Rel-17 NR-DC IAB capabilities (which are discussed further in Section 2.2), all other indicated legacy-IAB capabilities (i.e. the capabilities listed in TS 38.306) are also applicable for Rel-18 mobile IAB. Furthermore, it is expected that mobile IAB will also need to support additional capabilities in Rel-18 based on discussions in other RAN WGs (discussed further in Section 2.5). A network would also be able to understand that an IAB-node supports full migration based on the Rel-18 Msg5 indication (i.e. without capability signalling), something which is not supported by legacy IAB. On the other hand, based on the Rel-18 Msg5 indication, a network should know to avoid configuring a Rel-18 mobile IAB-node with child nodes.

Observation 1: The network assumes an IAB-node supports certain functionalities (that are not signalled with UE capabilities) based on the type of Msg5 indication sent by the IAB-MT: 
· iab-NodeIndication-r16: IAB-MT supports child IAB nodes and does not support full migration
· mobileIAB-NodeIndication-r18: IAB-MT does not support child IAB nodes and supports full migration
Observation 2: It does not make sense to allow an IAB-MT to send both Msg5 indications concurrently since this could be interpreted as contradictory functionality by the network.
Proposal 1: An IAB-MT may not send both Msg5 indications concurrently.
2.2	Support for DC-related capabilities in Rel-18 mobile IAB
Regarding the DC-related capabilities, these were agreed to be down-prioritized for the Rel-18 mobile IAB WI considering the additional complexity to support this functionality when the IAB-node is mobile. Some may argue that DC could still be supported in mobile IAB without further specification enhancements, but it is not clear whether that is really the case, and this could lead to some incompatible/ambiguous behaviour if both the mIAB-MT/DUs and the network support DC by implementation, which could have adverse impacts for the UEs on board the mIAB-node. To avoid such issues, it is preferrable to disallow an IAB-MT to use DC functionality when it is operating as a Rel-18 mIAB-MT.
Observation 3: Allowing but not specifying DC-functionality for Rel-18 mobile IAB would potentially lead to ambiguous behaviour and/or interoperability issues between the network and IAB-node.
Proposal 2: The network ignores DC capabilities when the IAB-MT indicates mobileIAB-NodeIndication-r18 in Msg5.
2.3	On need for mobile IAB capability in Rel-18
In RAN2#119bis, it was agreed to introduce a specific mobile-IAB capability to inform the 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:
The mobile IAB-MT to include a mobile-IAB indication in Msg. 5.
This was to align with SA2 normative text in TS 23.501 section 5.35A.1 that specifies that a mobile-IAB indication is provided to the donor CU to select an AMF that supports an IAB-node with mobility:
For a MBSR node to operate as a MBSR, it provides a mobile IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the mobile IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB-node with mobility and includes the mobile IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform mobile IAB authorization as described in clause 5.35A.4. If the MBSR node does not operate as a MBSR, e.g. due to the MBSR authorization indication from AMF, it does not provide the indication when establishing new RRC connection.
At first it may seem that keeping the mobile-IAB UE capability is not necessary since we already agreed to mobileIAB-NodeIndication-r18 in Msg5. However, we wonder if there is some subtlety to the text from TS 23.501, specifically “for a MBSR node to operate as a MBSR”. Our understanding of SA2’s intention is that there could be scenarios where an IAB-MT is capable of acting as a mobile IAB-MT but does not wish to operate as mobile, and therefore does not indicate as such during the RRC setup procedure. In that case, it could be necessary to keep a specific “mobile-IAB” capability despite the Msg5 indication mobileIAB-NodeIndication-r18.
Observation 4: Based on normative text in TS 23.501, SA2 appears to support scenarios where an IAB-MT is capable of acting as a mobile IAB-MT but does not wish to operate as a mobile node and therefore withholds the mobile IAB Msg5 indication.
Furthermore, we also 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 would already know that the IAB is a mobile IAB based on the indication mobileIAB-NodeIndication-r18. However, the second part of the clarification related to the handover was intended so that the source CU would include the “mobile IAB capability” in the handover request message to the target CU (as UE capabilities are anyway included in handover request messages). Therefore, if we forego the mobile IAB capability there could be some impact on RAN3 (e.g. possibly a need to include a mobile IAB indication in the Xn signalling for the handover request message).
Observation 5: Not specifying a dedicated mobile-IAB capability will require RAN3 to specify a mobile IAB indication in the Xn handover request message.
Proposal 3: RAN2 should discuss whether a dedicated mobile-IAB capability is introduced in Rel-18, considering Observation 4 and Observation 5
2.4	Capability impacts from RACH-less handover
RAN2 is still discussing how RACH-less handover will differ between NTN and mobile IAB. So far, only a small number of differences have been agreed, e.g. unchanged PCI case and targetNTA of zero are not supported; furthermore, it is still being discussed whether the RSRP threshold is needed for CG in 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) will apply to NTN only. Therefore, as the UE capabilities Rapporteur for the mobile IAB WI, our view is that there is no strong reason to differentiate mobile IAB RACH-less and NTN RACH-less within the UE capabilities.
Observation 6: The fundamental procedures for mIAB RACH-less HO and NTN RACH-less HO are similar, only differing by a small number of indications that are used for the NTN scenario only.
Proposal 4: The same UE capability applies for mIAB RACH-less as for NTN RACH-less.
2.5	Capability impacts from other RAN WGs
In addition to the capabilities impacts from the RAN2 agreements, some of details already agreed or under discussion in other RAN WGs may also have impacts on the mobile IAB’s capabilities.
During the [Post123][051][mIAB] Running CRs UE caps discussion [R2-2310124] it was observed that there will likely be impacts on the IAB-MT MeasAndMobParameters in TS 38.306 section 4.2.15.8. Considering RAN4 is already working on this, it seems quite likely that they will later send an LS to RAN2 to take account of the relevant impacts.
Observation 7: RAN4 is already working on the measurement and mobility-related requirements for mobile IAB, and RAN2 can expect an LS from RAN4 to take these impacts into consideration in TS 38.306.
Additionally, RAN3 also made an agreement last meeting which appears to have an impact on the capabilities for mobile IAB, as noted in their LS to RAN2 in R3-235919:
RAN3 has discussed the mobility support for mobile IAB, and achieved the following agreement to allow the mobile IAB-node determining the gNB ID of the RRC-terminating IAB-donor:
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.
Acquisition of gNB-ID-Length requires a UE to support the gNB-ID-LengthReporting-r17 capability, which is mandatory to support for any UE supporting the nr-CGI-Reporting capability. Normally all “normal” UEs (except RedCap UEs) are mandated to support nr-CGI-Reporting; however, at present, this requirement does not extend to IAB-MT, as TS 38.306 clause 4.2.15.1 states the following:
Table 4.2.15.1-1, Table 4.2.15.1-2 and Table 4.2.15.1-3 capture feature groups, which are mandatory for an IAB-MT. All other feature groups or components of the feature groups as captured in TR 38.822 [24] as well as capabilities specified in this specification are optional for an IAB-MT, unless indicated otherwise.
Therefore, for mobile IAB-MT to support gNB-ID-Length acquisition, it would need to support nr-CGI-Reporting, or at the very least gNB-ID-LengthReporting-r17. Quite possibly, based on the RAN4 agreements, nr-CGI-Reporting could become a mandatory capability for mobile IAB-MT as well.
Observation 8: RAN3 agreed that mIAB-MT should be able to decode gNB-ID-Length, which requires mIAB-MT to support the gNB-ID-LengthReporting-r17 capability.
For now, this requirement for IAB-MT to support gNB-ID-LengthReporting-r17 has been captured in an Editor’s Note in the CR for TS 38.306 [R2-2313196].
3	Conclusion
This document has made the following observations:
Observation 1: The network assumes an IAB-node supports certain functionalities (that are not signalled with UE capabilities) based on the type of Msg5 indication sent by the IAB-MT: 
· iab-NodeIndication-r16: IAB-MT supports child IAB nodes and does not support full migration
· mobileIAB-NodeIndication-r18: IAB-MT does not support child IAB nodes and supports full migration
Observation 2: It does not make sense to allow an IAB-MT to send both Msg5 indications concurrently since this could be interpreted as contradictory functionality by the network.
Observation 3: Allowing but not specifying DC-functionality for Rel-18 mobile IAB would potentially lead to ambiguous behaviour and/or interoperability issues between the network and IAB-node.
Observation 4: Based on normative text in TS 23.501, SA2 appears to support scenarios where an IAB-MT is capable of acting as a mobile IAB-MT but does not wish to operate as a mobile node and therefore withholds the mobile IAB Msg5 indication.
Observation 5: Not specifying a dedicated mobile-IAB capability will require RAN3 to specify a mobile IAB indication in the Xn handover request message.
Observation 6: The fundamental procedures for mIAB RACH-less HO and NTN RACH-less HO are similar, only differing by a small number of indications that are used for the NTN scenario only.
Observation 7: RAN4 is already working on the measurement and mobility-related requirements for mobile IAB, and RAN2 can expect an LS from RAN4 to take these impacts into consideration in TS 38.306.
Observation 8: RAN3 agreed that mIAB-MT should be able to decode gNB-ID-Length, which requires mIAB-MT to support the gNB-ID-LengthReporting-r17 capability.
And proposed the following:
Proposal 1: An IAB-MT may not send both Msg5 indications concurrently.
Proposal 2: The network ignores DC capabilities when the IAB-MT indicates mobileIAB-NodeIndication-r18 in Msg5.
Proposal 3: RAN2 should discuss whether a dedicated mobile-IAB capability is introduced in Rel-18, considering Observation 4 and Observation 5
Proposal 4: The same UE capability applies for mIAB RACH-less as for NTN RACH-less.




