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1	Introduction
RAN2 achieved the following agreements related to the access of the mobile IAB-node to the RAN [1]:
	R2#120
A mobile IAB node may camp on and connect to legacy Rel-16/Rel-17 IAB capable cell. 
R2 assumes "supporting mobile-IAB" indication is provided by Rel-18 Mobile IAB capable parent cell.

R2#121bis-e
The mobile IAB-MT to include a mobile-IAB indication in Msg. 5.



RAN3 achieved the following agreements related to the access of the mobile IAB-node to the RAN and CN [2]:
	R3#119
NGAP Initial Context Setup Request, UE Context Modification Request and HO Request to include an IE with code points “mobile-IAB authorized”, “mobile-IAB not-authorized”.
R3#119bis-e
The IAB-donor-CU selects an AMF that supports mobile IAB-node based on the mobile IAB-node indication received via Msg5.
R3#121
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. 


TS 23.501 (v18.3) Section 5.35A includes the following related for Rel-16/17 IAB-node authorization:
	[bookmark: _Toc20150177][bookmark: _Toc27846983][bookmark: _Toc36188114][bookmark: _Toc45184021][bookmark: _Toc47342863][bookmark: _Toc51769565][bookmark: _Toc145936235]5.35.2	5G System enhancements to support IAB
…
The following aspects are enhanced to support the IAB operation:
-	the Registration procedure as defined in clause 4.2.2.2 of TS 23.502 [3] is enhanced to indicate IAB-node's capability to the AMF;
-	The IAB-node provides an IAB-indication to the IAB-donor-CU when the RRC connection is established as defined in TS 38.331 [28]. When the IAB-indication is received, the IAB-donor-CU selects an AMF that supports IAB and includes the IAB-indication in the N2 INITIAL UE MESSAGE as defined in TS 38.413 [34] so that the AMF can perform IAB authorization.
-	the UE Subscription data as defined in clause 5.2.3 of TS 23.502 [3] is enhanced to include the authorization information for the IAB operation;
-	Authorization procedure during the UE Registration procedure is enhanced to perform verification of IAB subscription information;
-	If the IAB operation is not authorized, the AMF may reject the IAB-UE's registration or de-register the IAB-UE. Or the AMF may initiate UE Context setup/modification procedure by providing IAB authorized indication with the value set to "not authorized" to the NG-RAN, but the IAB-UE is still registered.
-	If the IAB operation is authorized, UE Context setup/modification procedure is enhanced to provide IAB authorized indication with the value set to "authorized" to NG-RAN.
…



TS 23.501 (v18.3) Section 5.35A includes the following related to Rel-18 MBSR authorization:
	[bookmark: _Toc145936241]5.35A.1	General
…
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.
…
[bookmark: _Toc145936247]5.35A.4	MBSR authorization
For a MBSR, the subscription information stored in the HPLMN indicates whether it is authorized to operate as MBSR, and the corresponding location and time periods.
…
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].
…




This paper discusses an inconsistency between RAN2’s initial agreement to allow a mIAB-node to connect to a Rel-16/17 legacy IAB-cell and the various agreements by RAN2, RAN3 and SA2 that followed later.

2	Discussion
RAN2 agreed that a mobile IAB node may camp on and connect to a legacy Rel-16/Rel-17 IAB capable cell. The intention of this agreement was to enable backhaul connectivity for a mobile IAB-node in case it moves to a Rel-16/17 RAN that does not support mobile IAB. This agreement is based on the assumption that mobile IAB represents an enhancement to Rel-16/17 IAB, so that a mobile IAB-node could still obtain support for Rel-16/17 at the Rel-16/17 cell.
This assumption no longer holds. The recent work on VMR by SA2 as well as efforts on mobile IAB by RAN2 and RAN3 have made the mobile IAB-node a different type of node than the Rel-16/17 IAB-node. 
· According to TS 23.501, the mobile IAB-node follow a different authorization procedure than the Rel-16/17 IAB-node. This implies that a separate subscription is necessary for a mobile IAB-node vs. a Rel-16/17 IAB-node. 
· According to RAN2/3 agreements, the mobile IAB-nodes uses a different indication in Msg.5 used for AMF selection and authorization than the Rel-16/17 IAB-node. This allows for selection of a different AMF mobile IAB-nodes vs. Rel-16/17 IAB-nodes.
· According to RAN3 agreements, the donor-CU sends a different indicator to the AMF for a mobile IAB-node than for a Rel-16/17 IAB-node, and it also receives a different type of authorization indication for a mobile IAB-node than a Rel-16/17 IAB-node.
· Finally, according to RAN2 agreements, parent-node selection for mobile IAB-nodes is based on a different cell broadcast indicator than used for Rel-16/17-IAB nodes. 
Observation 1: Based on SA2, RAN3 and RAN2 agreements, the mobile IAB-node does not represent an enhanced Rel-16/17 IAB-node but a different type of node.
Consequently, the mobile IAB-node cannot connect to a Rel-16/17 cell since the corresponding Rel-16/17 donor does not understand the mobile IAB-node indication and authorization procedure. 
Observation 2: A mobile IAB-node cannot connect to a Rel-16/17 cell since the corresponding Rel-16/17 donor does not understand the mobile-IAB-specific indications and the mobile-IAB-specific authorization procedure.
To retain some of the benefits envisioned by RAN2’s original agreement, one could allow the node to concurrently operate as both, a mobile IAB-node and a Rel-16/17 IAB-node. When the node integrates at a Rel-18 donor, it can be authorized for mobile IAB as well as for Rel-16/17 IAB. In case the node needs to be migrated to another donor that only supports Rel-16/17 IAB, mobile IAB operation needs to be suspended, but the node could still provide Rel-16/17 IAB service to UEs at this Rel-16/17 donor.
Obviously, the node cannot be migrated any further since this is not supported by Rel-16/17 IAB. The node can only be migrated back to the Rel-18 donor, where it came from. When it returns to this Rel-18 donor, it could resume mobile-IAB support. 
Observation 3: Some limited benefits could be achieved by allowing a node to operate concurrently as a mobile IAB-node and a Rel-16/17 IAB-node. 
Such dual-mode operation requires further scrutiny. Further, the mobile IAB WID does not allow mobile IAB-nodes to have child nodes or to operate in DC. In turn, the Rel-16/17 IAB-node does not support with node mobility. If a node concurrently operated as a mobile IAB-node and a Rel-16/17 IAB-node, it could combine the features supported for both types of nodes, i.e., enjoy node-mobility support while having child-nodes and being dual-connected. This is not in the spirit of the Rel-18 WID and should therefore be precluded.
Observation 4: A node that concurrently operates as mobile IAB-node and as Rel-16/17 IAB-node could enjoy node-mobility support while having child nodes and being dual-connected. This is not in the spirit of the Rel-18 mobile IAB WID.
Therefore, the mobile IAB-node should not be allowed to concurrently operate as a Rel-16/17 IAB-node. This also implies that the mobile IAB-node cannot connect to a Rel-16/17 cell.
Proposal 1: The mobile IAB-node should not concurrently operate as a Rel-16/17 IAB-node.
Proposal 2: The mobile IAB-node cannot connect to a Rel-16/17 cell (in reversal of prior RAN2 agreement).
Proposal 3: Agree to TP to Running CR to TS 38.300 in the Annex.

Conclusion
This paper discussed an inconsistency between RAN2’s initial agreement to allow a mIAB-node to connect to a Rel-16/17 legacy IAB-cell and the various agreements by RAN2, RAN3 and SA2 that followed later. The following observations and proposals have been made:
Observation 1: Based on SA2, RAN3 and RAN2 agreements, the mobile IAB-node does not represent an enhanced Rel-16/17 IAB-node but a different type of node.

Observation 2: A mobile IAB-node cannot connect to a Rel-16/17 cell since the corresponding Rel-16/17 donor does not understand the mobile-IAB-specific indications and the mobile-IAB-specific authorization procedure.

Observation 3: Some limited benefits could be achieved by allowing a node to operate concurrently as a mobile IAB-node and a Rel-16/17 IAB-node. 

Observation 4: A node that concurrently operates as mobile IAB-node and as Rel-16/17 IAB-node could enjoy node-mobility support while having child nodes and being dual-connected. This is not in the spirit of the Rel-18 mobile IAB WID.

Proposal 1: The mobile IAB-node should not concurrently operate as a Rel-16/17 IAB-node.

Proposal 2: The mobile IAB-node cannot connect to a Rel-16/17 cell (in reversal of prior RAN2 agreement).

Proposal 3: Agree to TP to Running CR to TS 38.300 in the Annex.
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Annex

	--- Start Changes ---



4.7	Integrated Access and Backhaul
>>>> Skip

4.7.X	Mobile IAB
Mobile IAB provides enhancements to the IAB framework. t A mobile IAB-node can conduct physical mobility across the RAN while providing backhaul connectivity to UEs. An IAB-node supporting mobile-IAB enhancements is referred to as a mobile IAB-node, which includes a mobile IAB-MT and a mobile IAB-DU. Mobile IAB supports the same functionality as IAB unless explicitly specified. The following enhancements/restrictions only apply to mobile IAB:
· The mobile IAB-node cannot have descendent nodes.
· The mobile IAB-node uses an enhanced network integration procedure as defined in TS 38.401 [4].
Editor’s NOTE: The exact terminology to be aligned with TS 38.401.
Editor’s NOTE: From RAN2 perspective, the network integration procedure for mobile IAB-node has to include the mobile-IAB-indication in Msg. 5. It may include other mobile-IAB-specific enhancements.
· The mobile IAB-MT can perform the mobile IAB-MT migration procedure as defined in TS 38.401 [4].
· The mobile IAB-MT can perform both, Xn and NG handover.
Editor’s NOTE: FFS if mobile IAB-MT migration can use NG handover.
· The mobile IAB-node can perform a DU migration procedure, where a new logical mobile IAB-DU is established on the mobile IAB-node and the old logical mobile IAB-DU is released. During this procedure, the UEs connected via the mobile IAB-node are handed over from the old logical mobile IAB-DU to the new logical mobile IAB-DU. The details of this procedure are defined in TS 38.401 [4].
Editor’s NOTE: FFS enhancements on RACH-less handover
Editor’s NOTE: FFS on enhancements related to BAP that need to be captured on ST2. 
· Dualconnectivity is not supported for the mobile IAB-MT.
The mobile IAB-node cannot concurrently operate as an IAB-node. The mobile IAB-node can only connect to a RAN that supports mobile IAB. 


	--- End Changes ---



