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1 Introduction
The UE capabilities for mIAB and draft CRs were discussed in the post email [051] after the RAN2#123 meeting, and following proposals are captured in the post email summary[1]:
	Proposal 1: RAN2 assumes mobile-IAB capability is introduced in Rel-18. FFS: if requirement for this capability is impacted by RAN3 decision to add/not add mobile IAB-node indication to Xn handover request. 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, i.e. whether a mobile IAB shall always include or optionally include mobileIAB-NodeIndication-r18 in Msg5.
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.

Proposal 6: RAN2 should discuss the following options for a mobile-IAB node reporting DC capabilities: 

O1: A mobile-IAB node is prohibited from reporting IAB MR-DC/NR-DC capabilities.

O2: A mobile-IAB node may report IAB MR-DC/NR-DC capabilities, in which case a network shall ignore the parameters.

FFS: whether any Stage-3 impacts to TS 38.306.


From the endorsed CR, there are still several FFS issues left. This contribution tasks to discuss those issues.
2 Discussion
According to TS 23.501[2], for the IAB-donor-CU selecting an AMF that supports mobile IAB-node, the MBSR node can provide a mobile-IAB indication when establishing RRC connection. And it is agreed to include a mobile-IAB indication in Msg5 in RAN2#121bis:
· The mobile IAB-MT to include a mobile-IAB indication in Msg. 5.

However, referring to P1 of the post email summary[1], it’s not clear whether a mobile IAB-node should always include the mobile-IAB indication in Msg.5. The extended issue is, in which case the UE sets IAB indication and which case the UE sets mobile-IAB indication in Msg.5.
According to TS 23.501, for a MBSR node to operate as a MBSR, it provides a mobile-IAB indication to NW. When the MBSR performs initial registration with core network, it will indicate the request to operate as a mobile IAB-node via the mobile-IAB indication. Sometimes, the MBSR may not able to operate as a mobile IAB-node, e.g., the MBSR is not authorized by the core network thus it is not allowed to operate as mobile IAB-node. If the MBSR is not able to operate as a mobile IAB-node, it does not request to act as mobile IAB-node nor provide mobile-IAB indication in Msg5.
Section 5.35A.1 in TS 23.501[2]:
	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.
Editor's note:
The detailed handling between NAS and AS needs further synch with RAN WGs.


Section 5.35A.4 in TS 23.501[2]:
	When the MBSR (IAB-UE) performs initial registration with the serving PLMN, it indicates the request to operate as a MBSR as described in clause 5.35A.1. The AMF authorizes the MBSR based on the subscription information, and provides MBSR authorized indication to the MBSR node over NAS and NG-RAN over NGAP as described in the registration procedure in TS 23.502 [3]. The MBSR establishes the connection to OAM system using the configuration information for MBSR operation upon the reception of MBSR authorization indication (authorized).
…

If the MBSR operation is not authorized (e.g. due to location or time limitation), the AMF of the MBSR can indicate to the MBSR IAB-UE that it is not allowed to act as an MBSR, i.e. the MBSR authorization indication (not authorized), as part of registration procedure.

…


It can be observed that a mobile IAB capable node provide the mobile IAB indication in Msg.5 to request operating as a mobile IAB-node. If a mobile IAB capable node is not allowed to operate as a mobile IAB-node by CN, it does not request to operate as a mobile IAB-node nor provide the mobile IAB indication in Msg.5.
Proposal 1: If a mobile IAB capable node requests to operate as mobile IAB-node, it provides the mobile-IAB indication in Msg.5.
In the endorsed mIAB RRC running CR[3], it says that if UE connects as a mobile IAB-node (means if the node requests to operate as a mobile IAB-node), it includes the mobile-IAB indication. That aligns with TS 23.501 on how the mobile-IAB indication is set during RRC establishment. So, no enhancement on including the mobile-IAB indication is needed to mIAB RRC running CR.
	2>
if connecting as an IAB-node:

3>
include the iab-NodeIndication;
2>
if connecting as a mobile IAB-node:

3>
include the mobileIAB-NodeIndication;


The same principle can be applied to how UE setting the IAB indication in Msg.5, i.e., if a IAB capable node requests to operate as an IAB-node, it provides the IAB indication in Msg.5. For a node with both R18 mobile IAB capability and R16/R17 IAB capability, it’s up to the node’s implementation or subscription information whether to request operating as a mobile IAB-node or operating as a stationary IAB-node, then whether to set the mobile-IAB indication or set the IAB indication in Msg.5 during RRC establishment. But setting both mobile-IAB indication and IAB-indication in Msg.5 should not be allowed.
Proposal 2: For a UE with both R18 mobile IAB capability and R16/R17 IAB capability, it can either set the mobile-IAB indication to request operating as a mobile IAB-node or set the IAB indication to request operating as a stationary IAB-node.
According to “the AMF may use either Deregistration (including the option with re-registration required indication) or the UE Configuration Update procedure to inform the MBSR regarding the updated authorization status” in TS23.501[1], the NW can keep the RRC connection of the mobile IAB-node, even if the mobile IAB-node is not authorized by core network. So, for a UE with R18 mobile IAB capability (request or not request to operate as a mobile IAB-node), it can camp on and connect to a cell not broadcasting the “mobile-IAB supported” indicator in SIB1. 
In RAN2#120[4], it was agreed a mobile IAB-node can camp and connect to R16/R17 IAB capable cell.  
· A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 
For a UE with R18 mobile IAB capability but request to operate as a stationary IAB-node, it should follow the behavior of a stationary IAB-node. This mobile IAB capable UE could only camp on and connect to a cell capable of R16/R17 IAB, i.e., if “IAB supported” indication is not broadcast the UE will consider the cell as barred. 
As specified in TS 38.331:
	3>
else if UE is IAB-MT and if iab-Support is not provided for the selected PLMN nor the registered PLMN nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN:

4>
consider the cell as barred in accordance with TS 38.304 [20];


Proposal 3: The UE with R18 mobile IAB capability but requesting to operate as a stationary IAB-node considers a cell as barred if the cell is not capable of R16/R17 IAB.
Unlike the UE requesting to operate as a stationary IAB-node camps and connects to the IAB-donor CU with capabilities of R16/R17 IAB, the UE requesting to operate as a mobile IAB-node may camp and connect to an IAB-donor CU with either capability of R18 mobile IAB or R16/R17 IAB, or camp and connect to an IAB-donor CU with both capabilities of R18 mobile IAB and R16/R17 IAB, or it can even connect to a NG-RAN node without IAB capability.
A NG-RAN node capable of R18 mobile IAB can configure the default BAP to a UE (mIAB-MT) requesting to operate as a mobile IAB-node.

For a NG-RAN node not capable of R18 mobile IAB, it can up to implementation whether to keep or release the RRC connection with a UE ((mIAB-MT) requesting to operate as a mobile IAB-node i.e., setting the mobile-IAB indication in Msg.5).  However, if it keeps the UE’s connection, it should not configure the default BAP to the UE (mIAB-MT) as the UE can never operate as a mobile IAB-node with RRC connection to this NG-RAN node.
Proposal 4: It’s up to implementation for a NG-RAN node not capable of R18 mobile IAB whether to keep connection with a UE which requests to operate as a mobile IAB-node (i.e., sets the mobile-IAB indication in Msg.5).
Proposal 5: If the NG-RAN node not capable of R18 mobile IAB keeps connection with the UE requesting to operate as a mobile IAB-node, it should not configure default BAP to the UE.

To handover the UE which requests to operate as a mobile IAB-node, the source node can include a mobile-IAB indication in the Xn HO Request, so that the target node knows it’s a UE capable of mobile IAB and would like to operate as a mobile IAB-node. Details on delivering the mobile IAB indication in Xn HO Request is under discussion in RAN3.
Given an indication for mobile IAB is introduced in Msg.5, there is no need to introduce other mobile IAB related capabilities in the UE capability reporting. If the UE sends the mobile IAB indication in Msg.5 (i.e., request to operate as a mobile IAB-node), it must be capable of mobile IAB, whereas, when the UE does not send the mobile IAB indication in Msg.5 (i.e., does not request to operate as a mobile IAB-node), the NW does not need to consider the mobile IAB capabilities of the UE.
Proposal 6: RAN2 confirm not to introduce mobile IAB capabilities in UE capability reporting.
As another issue for the UE capabilities on mobile IAB, it has been discussed in the post email [051] whether the mobile IAB-node should omit reporting the dual connection capabilities, or any clarification is needed in TS38.306 saying that the dual connection capabilities are not applied to a mobile IAB-node. 
In our view, the mobile IAB-MT can report the dual connection capabilities as normal UE for following reasons:

1. Running CR for mobile IAB stage-2 (TS 38.300) has clarified “dual connection is not supported for the mobile IAB-MT”. 
2. A mobile IAB capable UE may request to operate a stationary IAB-node where dual connection can be supported.

3. If the gNB capable of mobile IAB receives the mobile IAB indication in Msg.5 sent by a UE (i.e., the UE requesting to operate as a mobile IAB-node), the gNB can ignore the MR-DC/NR-DC capabilities reported by the UE when it knows the UE is authorized as mobile IAB-node since the UE is going to operate as a mobile IAB-node. In other cases, the UE does not operate as a mobile IAB-node, e.g., it does not send the mobile IAB indication in Msg.5, or it is not authorized by the core network as a mobile IAB-node, or the gNB is not capable of mobile IAB, then the gNB can consider the MR-DC/NR-DC capabilities reported by the UE.
So, there is no need to add clarifications to MR-DC/NR-DC fields in TS38.306.
Proposal 7: The mobile IAB-MT can report the dual connection capabilities to NW as normal UE.

3 Conclusion

In this contribution, we have some discussions on UE capabilities for mobile IAB, and the following proposals are made:
Proposal 1: If a mobile IAB capable node requests to operate as mobile IAB-node, it provides the mobile-IAB indication in Msg.5.
Proposal 2: For a UE with both R18 mobile IAB capability and R16/R17 IAB capability, it can either set the mobile-IAB indication to request operating as a mobile IAB-node or set the IAB indication to request operating as a stationary IAB-node.
Proposal 3: The UE with R18 mobile IAB capability but requesting to operate as a stationary IAB-node considers a cell as barred if the cell is not capable of R16/R17 IAB.
Proposal 4: It’s up to implementation for a NG-RAN node not capable of R18 mobile IAB whether to keep connection with a UE which requests to operate as a mobile IAB-node (i.e., sets the mobile-IAB indication in Msg.5).

Proposal 5: If the NG-RAN node not capable of R18 mobile IAB keeps connection with the UE requesting to operate as a mobile IAB-node, it should not configure default BAP to the UE.

Proposal 6: RAN2 confirm not to introduce mobile IAB capabilities in UE capability reporting.
Proposal 7: The mobile IAB-MT can report the dual connection capabilities to NW as normal UE.
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