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1.  Introduction
Rel-18 work on Vehicle Mounted Relays (VMR) has been conducted in SA1 and is ongoing in SA2 as well as in RAN2 and RAN3.
The purpose of this document is to present the current status of the Rel-18 work on VMR, to assess the expected CT impacts and to discuss when it could be appropriate to consider a corresponding CT WID.
2.  SA1 status on VMR
A Rel-18 SID on VMR was approved at SA#89-e in SP-200798 and the study was completed in September 2021, with its output documented in TR 22.839. A corresponding normative WID was approved at SA#93-e in SP-211054 and the normative work was completed in December 2021, with the resulting service requirements documented in TS 22.261 subclause 6.42.
3.  SA2 status on VMR
A Rel-18 SID on VMR was approved at SA#94-e in SP-211636. SA2 started the study at SA2#149-e in February 2022. After SA2#153-e (October 2022), there are 7 Key Issues and 20 solutions documented in TR 23.700-05. All Key Issues have evaluations and conclusions, however some Editor’s notes tracking specific open issues remain.
A WID was submitted at SA2#153-e (October 2022) in S2-2209070, however it was not agreed due to lack of consensus on the objective related to MBSR (Mobile Base Station Relay) configuration. An updated version of the WID will be submitted at SA2#154 (November 2022).

The mapping of Key Issues to solutions, conclusions and the author’s assessement of the expected CT impacts are as follows:

	KI#
	KI title
	Mapping to solutions:
	Conclusions
	Expected CT impacts

	1
	Mobile base station relay configuration support in 5GC 
	3 solutions: based on OAM (sol.1); or UE Policy provisioning (sol.2); or AMF provides OAM server address (sol.10);
	- Proceed with OAM configuration with the addition of new security measures to establish trusted access to the serving PLMN OAM
- The MBSR IAB-UE configuration using the UE Policy framework (as defined in TS 23.503) can be used together with the OAM based configuration

- Editor’s note that whether the UE Policy based MBSR configuration is needed is to be confirmed after further analysis
	If MBSR configuration using the UE policy framework is progressed to normative work:

· CT1: new UE policies for MBSR, update of UE policy delivery

· CT3: updates to PCF services, NEF services

· CT4: updates to PCF selection

	2
	Efficient mobility for UEs connecting to/disconnecting from mobile base station relay 
	4 solutions: existing mobility procedure (sol.3); pre-configured TAC for MBSR (sol.4, sol.5); service time for MBSR (sol.11);
	- No normative work is needed
- Editor’s note that this conclusinon may be revisited based on RAN feedback
	None

	3
	Efficient mobility and service continuity when served by mobile base station relay 
	6 solutions: pre-configured TAC for MBSR (sol.4, sol.5); full migration of IAB node (sol.12); m-CU based architecture (sol.13); dynamic TAC provisioning (sol. 16); dedicated TAC (sol. 17);
	- The UE’s mobility management is performed using the legacy mechanism

- Editor’s notes that alternatives assuming MBSR operates with dedicated TAC(s) or TAC from Donor are subject to the feedback of RAN WGs
	CT4:
· If dedicated TAC(s) solution is progressed to normative work, updates to AMF services for handling of served UEs' contexts

	4
	Support of roaming of mobile base station relays  
	2 solutions: PDU session based IAB integration (sol.6); AMF provide OAM server address (sol.10);
	- The MBSR is assumed to be configured with preferred PLMN lists and forbidden PLMNs by the HPLMN

- If the MBSR performs initial registration with the PLMN and is accepted by the network acting as MBSR based on subscription information, and the information on how to obtain configuration information is available at MBSR, the MBSR operates as a MBSR. If the MBSR has no information for configuration in the serving PLMN and is not allowed to operate in the serving PLMN, it records the serving PLMN as not supporting operation as MBSR 

- The AMF of the MBSR can indicate to the MBSR that it is not allowed to act as MBSR in the RA as part of registration procedure, even after initial registration to support location based restriction of MBSR operation. The MBSR should store the corresponding RA TAIs and avoid attempts to access these PLMNs/TAIs
	CT1:
· Provisioning of MBSR with preferred PLMNs list and forbidden PLMNs list

· Extension of NAS protocol to indicate to the MBSR that it is not allowed to act as MBSR in the RA

· Update of PLMN selection procedures to take into account PLMNs where UE is not allowed to operate as MBSR

CT4:

· Storage of MBSR subscription info

· Update of AMF services

	5
	Support of location services for UEs accessing via a mobile base station relay 
	6 solutions: donor gNB informs LMF of MBSR cell ID and 5G-GUTI (sol.7); enhance NRPPa to allow MBSR to inform LMF of location or UE ID (sol.8); IAB cell ID based trigger for MBSR LCS procedure (sol.14); MBSR provides RAT independent loc. Info (sol.15); NG-RAN provides 5G-GUTI and ULI of the MBSR to AMF (sol. 18); handling of location privacy check (sol. 19);
	- The AMF serving the UE indicates if possible in the location request to the LMF that the UE is served by an MBSR
- The AMF serving the UE also provides the LMF with the IAB-UE ID of the MBSR so that the LMF initiates the positioning procedure for MBSR

- The LMF uses the Target UE reported cell-IDs to derive whether the cell-ID corresponds to a MBSR

- To aid the LMF to estimate the accuracy of the UE location estimation the MBSR velocity information and time for obtaining its location measurement data should be obtained by the LMF when available

- The LMF can derive the location of the MBSR either by triggering the AMF serving the MBSR, triggering the gNB serving the MBSR or requesting the GMLC to derive the location of the MBSR

- When the LMF of the UE needs to obtain the MBSR location information, it can use NRPPa procedure for TRP location query that triggers the MBSR to perform MO-LR
- When the MBSR is involved in providing the positioning measurements for the UE (and the LMF knows it from info obtained e.g. from TRP info exchanges), the MBSR location information may be provided by the MBSR via NG-RAN to the LMF via NRPPa
- If the positioning of the MBSR is performed for the UE served by the MBSR, the privacy check procedure is skipped
	CT4:
· Updates to LMF selection

· Update of location request from AMF to LMF to indicate that UE is served by an MBSR and provide IAB-UE ID

· LMF skipping privacy check if location of MBSR is performed for the UE served by the MBSR
· GMLC skipping privacy check for cases when LMF invokes MT-LR via GMLC and location of MBSR is performed for the UE served by the MBSR

	6
	Provide cell ID/TAC of mobile base station relay for services 
	1 solution: IAB donor provides two ULI info to 5GC (sol.9);
	- the NG-RAN provides an additional ULI based on the MBSR's donor gNB information, together with the existing ULI, to the AMF when a UE connects to the 5GC via a MBSR. The additional ULI includes the TAI/NR CGI of selected by the IAB-Node when it's registered to the network.

- the AMF may use the additional ULI, together with the existing ULI, to apply the mobility management (e.g. Mobility restriction) and Warning Area List management for Public Warning System
	CT4:
· Update of AMF services to use additional ULI together with existing ULI to apply mobility management and Warning Area List management
· Update of AMF services for the AMF to provide additional ULI together with existing ULI to other NFs

	7
	Control of UE's access to 5GS via a mobile base station relay 
	1 solution: CAG based UE access control (sol. 20);
	- CAG Identifier is used to control the access of UE via MBSR

- When the MBSR is allowed to be operated as an IAB node for a PLMN, the MBSR is configured, either during the communication with the serving PLMN OAM or pre-configured, with CAG identifier which is unique within the scope of this PLMN. If the MBSR is pre-configured with the PLMN list in which the MBSR is allowed to operate as an IAB node, the corresponding CAG Identifier per PLMN is also configured in the MBSR

- For the UE that does not support CAG functionality, RAN and CN are allowed to use not only CAG mechanism but also the other existing mechanism e.g. forbidden Tracking Area

 - Extra information (e.g. time duration and location information) may be deployed together with the CAG Identifier for MBSR that UE can access. The enhanced Allowed CAG list will be provided to UE and AMF for enforcement to make sure UE not accessing the MBSR cell outside of the time duration or geographic area
	CT1:
· Extension of CAG information list IE with extra information (e.g. time duration and location information)

· Update of NAS procedure to take into account new info in CAG information list IE
· Configuration of MBSR with CAG identifier(s)
CT4:

· Update of AMF services

· Update of subcription information storage in UDM and UDR


4.  RAN status on VMR
A RAN3-led RAN Rel-18 WID on mobile-IAB/VMR was approved at RAN#94-e in RP-213601. The work in RAN3 and RAN2 work has started in August 2022, while the RAN4 work will start in February 2023, with an overall target completion date of December 2023.

During the RAN2 & RAN3 August 2022 meetings, the following principle agreements were achieved and were captured in a WID update at RAN#97-e (see RP-222671):

· The mobile IAB-node can connect to a stationary (intermediate) IAB-node

· Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU, are de-prioritized

· The mobility of dual-connected IAB-nodes is de-prioritized

During the RAN3 October meeting, RAN3 sent reply LS R3-226048 to SA2 LS S2-2207070 including the following feedback:

· For the non-roaming case, RAN3 assumes that the OAM configures the mobile IAB-node in the same way as a Rel-16/17 IAB-node. RAN3 will discuss which of the OAM-configured and network-configured parameters may be pre-configured at a mobile IAB-node, after a baseline procedure for IAB-DU migration is developed
· The NCGI of the mobile IAB-DU cell is changed when the F1-terminating donor CU of the mobile IAB-DU is changed. RAN3 is still discussing the handling of the mobile IAB-node’s TAC
· After baseline procedures have been established, RAN3 is to discuss the benefit and whether to support signaling of information related to multiple UE contexts in a single message for UE handover preparation, path switch, and context release procedures

· RAN3 can neither confirm nor deny whether the integration/inter-donor-migration procedures will work in a VPLMN
· RAN3 confirms that it is feasible for the IAB-donor-CU to identify that a UE is served by a mobile IAB-node. The donor CU should know that the IAB node is “mobile”

· One company believes that having the LMF use the NRPPa procedure for TRP location query to obtain the MBSR location information is not feasible, while multiple companies believe it is feasible and that enhancements to the NRPPa TRP Information Exchange procedure and to its F1AP equivalent may be needed if used to indicate that the TRP is mobile and that the TRP’s reference point is a mobile IAB-node. It is also believed that NRPPa signalling could be used by the LMF to obtain the location of the mobile IAB-node’s TRP. A concrete solution requires more discussion in RAN3 and RAN3 does not have time allocated for this currently
· RAN3 will discuss if a signaling enhancement as proposed by SA2 [the IAB-donor gNB to provide an additional ULI (e.g. TAI/NG CGI information) for the MBSR to the AMF of the UE served by the MBSR, over NGAP together with the existing ULI for the UE] would be needed. RAN3 will provide feedback as this discussion progresses
5.  Timeline to start discussing CT WID
Given that a WID is submitted at SA2#154 (November 2022) and has not yet been agreed by SA2, it is too early for a CT WID to be agreed, however in order to make progress a CT WID is submitted for information in C4-225316 to gather feedback from interested companies. It will be re-submited for agreement at the February 2023 meetings.
