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1. Introduction
[bookmark: _Toc352077766]The current description of solution#6 indicates two different ways for the mobility of the IAB-node between two PLMNs. This is achieved by either initiating the connection towards the new PLMN from CM-IDLE mode with NAS registration procedure, or by initiating the handover procedure in CM-CONNECTED mode towards the new PLMN as described in solutions for KI#3. However, the two flows are not clear on this and shall be improved.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes the following new solution to TR 23.700-05 clause 6.  

* Start of change * 
[bookmark: _Toc100980689][bookmark: _Toc104390057]6.6	Solution #6: Enabling roaming of mobile base station relays
[bookmark: _Toc100980690][bookmark: _Toc104390058]6.6.1	General
This solution addresses Key Issue#4 as defined in clause 5.4.
[bookmark: _Toc100980691][bookmark: _Toc104390059]6.6.2	Functional description
The high-level points of the proposed solution are:
1.	The mobile base station relay (i.e. a mobile IAB-node) may be pre-configured with one or more of the following:
a)	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay;
NOTE 1:	The geographic area format used for V2X policy in TS 24.588 [8] can be re-used. A geographic area is encoded as a list of coordinates, each corresponding to a summit of a polygon.
b)	a list of PDU session parameters, e.g. specific DNN and S-NSSAI, and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session or using backhaul IP layer by implementation toward a regional OAM server for mobile base station relay configuration;
2a.	When the mobile base station relay moves out of coverage of the HPLMN and into VPLMN, IAB-node integration procedure may be used:
-	if the mobile base station relay is pre-configured with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay as described in step 1a), the relay attempts to select the PLMNs in the list, in priority order;
-	Steering of Roaming can be used to provision this information dynamically by the HPLMN;
-	otherwise, the mobile base station relay performs PLMN selection as specified in TS 23.122 [12].
2b.	Alternatively, when the mobile base station relay moves out of coverage of the HPLMN and into VPLMN in connected mode, inter-IAB-donor gNB mobility procedure may be used:
-	the inter-IAB-donor gNB mobility procedure is the outcome of KI#3 with enhancements to handle roaming.
NOTE 2:	The inter-IAB-donor gNB mobility procedure depends on RAN Rel-18 work.
NOTE 3:	The PDU sessions of UE camped on the mobile base station relay may be transferred from the HPLMN to the VPLMN. This assumes that inter-PLMN handover between the HPLMN and the VPLMN is supported.
3.	Upon selecting a VPLMN as described in step 2, the mobile base station relay initiates a registration procedure or performs handover procedure as requested by network and indicates its intention to operate as a Mobile Base Station Relay in RRC connection to the NG-RAN. The intention to operate as a Mobile Base Station Relay is included in the N2 parameters to the AMF by the NG-RAN.
4.	The AMF in the VPLMN either:
a)	accepts the Registration Request or handover of the mobile base station relay; or
b)	rejects the Registration Request of the mobile base station relay with a 5GMM cause value or rejects the handover indicating that the mobile base station relay is not allowed to operate as a relay in the VPLMN.
NOTE 4:	In the case of 2b, the acceptance of the mobile base station relay is part of the inter-IAB-donor gNB procedure.
5a.	If the Registration Request of the mobile base station relay is accepted, in the case of 2a, the mobile base station relay:
-	performs an IAB node integration procedure with the VPLMN as specified in clause 8.12.1 of TS 38.401 [6]. Using the pre-configured information as described in step 1b) and solution provided for KI#1.
NOTE 4:	When performing IAB-node integration procedure, the PDU sessions of any UE camped on the mobile base station relay will be interrupted.
5b.	If the handover of the mobile base station relay is accepted, in the case of 2b, the mobile base station relay together with the IAB-donor gNB:
-	performs inter-IAB-donor gNB mobility procedure and becomes part of the VPLMN during the procedure.
NOTE 5:	When performing inter-IAB-donor gNB mobility procedure, the traffic on PDU sessions of any UE camped on the mobile base station relay may be maintained.

[bookmark: _Toc100980692][bookmark: _Toc104390060]6.6.3	Signalling flows
[bookmark: _Toc100980693][bookmark: _Toc104390061]6.6.3.1	Signalling flow for roaming of mobile base station relay using IAB node integration procedure




Figure 6.6.3.1-1: Signalling flow for roaming of mobile base station relay operating using IAB node integration procedure
0.	The mobile base station relay may be pre-configured with:
-	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay;
-	a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session or using backhaul IP layer by implementation toward a regional OAM server for relay configuration.
1.	The mobile base station relay moves out of coverage of its HPLMN and selects a VPLMN as follows:
-	if the mobile base station relay is pre-configured with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay, the IAB-UE attempts to select the PLMNs in the list, in priority order as described in step 2a of clause 6.2.2;
-	otherwise, the mobile base station relay performs PLMN selection as specified in TS 23.122 [12].
2.	The mobile base station relay (i.e. IAB-UE) provides an MBSR-indication to the NG-RAN when the RRC connection is established as defined in clause 5.35.2 of the TS 23.501 [2]. The mobile base station relay sends a Registration Request message to the AMF via NG-RAN.
3.	RAN may use this MBSR-indication for AMF selection that supports mobile base station relay operation and forwards MBSR-indication in N2 message with Registration Request.
4.	The VPLMN AMF performs UE authentication and registration and further checks with H-UDM . The UDM provides the MBSR-Operation allowed indication to AMF as part of the Access and Mobility Subscription data as defined in clause 4.2.2.2.2 of TS 23.502 [5].
5.	If the AMF determines that the mobile base station relay is authorized to operate as a MBSR, the AMF sends MBSR authorized indication to NG-RAN and a Registration Accept message to the mobile base station relay.
6.	The mobile base station relay performs an IAB node integration procedure with the VPLMN as specified in clause 8.12.1 of TS 38.401 [6], using the pre-configured information as described  in step 0.
[bookmark: _Toc100980694][bookmark: _Toc104390062]6.6.3.2	Signalling flow for roaming of mobile base station relay using inter-IAB-donor gNB mobility procedure




Figure 6.6.3.2-1: Signalling flow for roaming of mobile base station relay operating using IAB inter-donor full migration procedure
0.	The mobile base station relay may be pre-configured with:
-	a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay;
-	a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session or using backhaul IP layer by implementation toward a regional OAM server for relay configuration.
1.	The mobile base station relay moves out of coverage of its HPLMN and selects a VPLMN.
2.	The mobile base station relay performs an inter-IAB-donor gNB mobility procedure as described in step 2b in clause 6.6.2.
NOTE 1:	The inter-IAB-donor gNB mobility procedure for mobile base station relay, including the reconfiguration during mobility, depends on RAN Rel-18 work.
32-3.	The mobile base station relay sends a Registration Request message to the NG-RAN. NG-RAN may use this MBSR-indication for AMF selection that supports mobile base station relay operation and forwards MBSR-indication in N2 message with Registration Request.
4.	The VPLMN AMF performs UE registration and further checks with H-UDM whether the mobile base station relay is authorized to operate as a mobile base station relay. The UDM provides the MBSR-Operation allowed indication to AMF as part of the Access and Mobility Subscription data as defined in clause 4.2.2.2.2 of the TS 23.502 [5].
5.	If the AMF determines that the mobile base station relay is authorized to operate as a mobile base station relay, the AMF sends a Registration Accept message to the mobile base station relay.
[bookmark: _Toc100980695][bookmark: _Toc104390063]6.6.4	Impacts on services, entities and interfaces
The following impacts have been identified:
-	UE:
-	No impact.
-	Mobile base station relay:
-	Support indication in AS layer parameters of an MBSR-indication.
-	Support pre-configuration with a prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as a mobile base station relay.
Editor's note:	It needs to be evaluated if existing UE PLMN selection operation defined in TS 23.122 [12] is sufficient.
-	Support pre-configuration with a list of PDU session parameters and OAM server FQDN, each set associated with a PLMN ID and/or geographic area, to be used to establish a PDU session toward a regional OAM server for relay configuration.
-	Support for PLMN selection based on the prioritized list of PLMNs and/or geographic areas in which the mobile base station relay is allowed to operate as an IAB node.
-	Support inter-IAB-donor gNB mobility procedure.
Editor's note:	The support of inter-IAB-donor gNB mobility procedure needs to be coordinated with RAN WGs.
-	NG-RAN:
-	Support for AMF selection based on AS layer MBSR-indication from mobile base station relay and forward MBSR-indication in N2 parameters to AMF.
Editor's note:	The support of mobile base station relay needs to be coordinated with RAN WGs.
-	AMF:
-	Support for determining whether a mobile base station relay attempting to register is allowed to operate as an IAB node and accepting/rejecting the Registration Request accordingly.
* End of changes * 
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