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Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc93486471][bookmark: _Toc157667955]
1	Scope
The scope of this Technical Report is to study and identify potential architecture and system level enhancements for the 5G system to support the operation of a mobile gNB mounted on vehicles, using NR for wireless access toward the UE and for wireless backhaul access toward the 5GC. The study addresses the service requirements documented in TS 22.261 [3] for the mobile base station relays, and focuses on the following aspects:
-	architecture enhancements for the support of the wireless backhauling of the mobile gNB and its CN/OAM (e.g. N2/N3) interfaces, including e.g. UE access control, mobility aspects;
-	the architecture to enable authorization and configuration of the mobile gNB;
-	support of UE location services and emergency services via the mobile gNB.
The wireless backhauling of mobile gNB and CN/OAM (e.g. N2/N3) interfaces may use the existing TN or NTN technology.
NOTE 1:	The mobile gNB configuration aspect needs synchronization with RAN working group.
NOTE 2:	No enhancement is aimed to the existing QoS mechanisms for the wireless backhaul.
[bookmark: references][bookmark: _Toc93486472][bookmark: _Toc157667956]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[4]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description".
[5]	3GPP TS 38.401: "NG-RAN Architecture description".
[6]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[bookmark: definitions][bookmark: _Toc93486473][bookmark: _Toc157667957]3	Definitions of terms and abbreviations
[bookmark: _Toc93486474][bookmark: _Toc157667958]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], TS 23.501 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
mobile gNB with wireless access backhaul: A mobile base station acts as a gNB for other UEs and provide access to the 5G networks, i.e., providing a NR access link to UEs and connected wirelessly to the 5GC (using NR) through an IP connectivity provided by a PDU sessions established via a NG-RAN cell that the mobile gNB can camp on. The PDU session is provided either by a Terrestrial Network or by a Non-Terrestrial Network. Such mobile gNB may be mounted on a moving vehicle and serve UEs that can be located inside or outside the vehicle (or entering/leaving the vehicle).
[bookmark: _Toc93486475][bookmark: _Toc157667959]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 23.501 [2].
MWAB	Mobile gNB with wireless access backhauling
MWAB-gNB	gNB component of the MWAB
MWAB-UE	UE component of the MWAB
NTN	Non-Terrestrial Network
TN	Terrestrial Network

[bookmark: clause4][bookmark: _Toc93486476][bookmark: _Toc157667960]4	Architecture assumptions and requirements
[bookmark: _Toc93486477][bookmark: _Toc157667961]4.1	Architecture assumptions
The study should be based on the following architecture assumptions:
-	the MWAB consists of a gNB component (MWAB-gNB) and a UE component (MWAB-UE);
-	the MWAB-gNB is based on the gNB functionality specified in TS 38.300 [4] and TS 38.401 [5];
NOTE 1:	Architecture impact on MWAB-gNB may depend on the RAN study output and needs to be coordinated with RAN WGs.
NOTE 2:	In this release CU/DU split of the MWAB-gNB is not supported.
-	the MWAB-gNB's N2/N3 and OAM access are over the IP connectivity provided by the PDU sessions(s) of the MWAB-UE;
-	the interface between MWAB-UE and MWAB-gNB is not in scope of SA WG2 if it needs to be standardized;
-	the MWAB-UE has a single NR Uu hop to the NG-RAN (i.e., MWAB-UE access a gNB via NR Uu interface which may use either TN or NTN technology);
-	the MWAB may serve UEs located inside or outside the vehicle mounted with the relay;
-	NR Uu is used for the radio link between a MWAB-gNB and served UEs. The NR Uu radio link between the MWAB-gNB and served UE does not use NTN technology;
-	LCS framework as defined in TS 23.273 [6] is used for providing the location service to the served UEs;
-	the MWAB may connect to an NG-RAN of a PLMN or an SNPN;
-	the MWAB-gNB may broadcast a PLMN ID that is different to the PLMN ID of the PLMN that the MWAB-UE is connected to;
-	the UE’s serving PLMN is the one broadcast by the MWAB-gNB it is camped on/connected to. This may be a different PLMN ID to that of the PLMN serving the MWAB-UE;
-	the MWAB-UE supports emergency services.
Figure 4.1-1 illustrates an example architecture for non-roaming scenarios.
MWAB operation can also support roaming scenario.


[bookmark: _CRFigureD_31]Figure 4.1-1: Non-Roaming MWAB architecture for 5GS
[bookmark: _Toc93486478][bookmark: _Toc157667962]4.2	Architecture requirements
Solutions of the study should provide architecture and system level enhancements to the 5G system to support the operation of MWAB to satisfy the normative requirements of a mobile base station relay specified in TS 22.261 [3]. Specifically:
-	a MWAB shall be capable to serve legacy UE(s) to connect via MWAB;
-	support end-to-end service continuity for the UEs served by a MWAB upon MWAB mobility should be specified;
-	support the mobile network operator to configure, provision and control the operation of a MWAB;
NOTE 1:	Configuration of the MWAB needs to be coordinated with RAN WGs.
NOTE 2:	Charging support will be coordinated with SA5 if there is such need.
-	support of regulatory requirements (e.g. for support of emergency services, priority services) when UEs access 5GS via a MWAB;
-	support roaming of the MWAB-UE from its HPLMN into a VPLMN.
[bookmark: _Toc157667963]5	Key Issues
[bookmark: _Toc157667964]5.1	Key Issue #1: Architectural enhancements for the support of a MWAB
This Key issue addresses architectural enhancements required to support the MWAB connects to the 5GC with the use of wireless backhauling (for the N2/N3 interfaces) via IP connectivity provided by a PDU session.
This will include:
-	Whether and how the MWAB provides service for UEs from the HPLMN and UEs from other PLMN when the MWAB roaming nationally/internationally to another PLMN.
- 	How to provide the backhaul link using a PDU sessions for a MWAB, to support the N2/N3 interfaces and connectivity to an OAM server.
-	How to discover and determine the AMF for the MWAB-gNB to connect to.
NOTE:	The AMF discovery and determination need to be coordinated with RAN WGs.
[bookmark: _Toc157667965]5.2	Key Issue #2: Authorization of a MWAB and configuration of MWAB
A MWAB that operates in a PLMN by using the wireless access backhaul and serving UEs in proximity, is subject to authorization, with the additional support of the HPLMN of the MWAB in case of roaming. In addition, configuration of the MWAB (both the MWAB-gNB and MWAB-UE) for the MWAB operation needs to be studied.
This Key issue will study:
-	How to authorize a MWAB to serve UEs and how to update and handle the MWAB authorization status (including de-authorize or authorize a previously not authorized MWAB).
-	How to support the configuration and update of the configuration of the MWAB with information related to MWAB operation.
NOTE:	Coordination with RAN WGs is needed due to the dependency on RAN.
[bookmark: _Toc157667966]5.3	Key Issue #3: Control of UE's access to 5GS via a wireless access backhaul
This key issue is to investigate efficient control of UE access to MWAB. In particular, the following aspects should be addressed:
-	Whether and how to enhance the existing CAG mechanism to control and manage the access of a UE via MWAB.
NOTE 1:	Support of legacy UE(s) shall be considered.
NOTE 2:	Aspects related to RAN need to be coordinated with RAN WGs.
[bookmark: _Toc97151687][bookmark: _Toc100980640][bookmark: _Toc104390006][bookmark: _Toc157667967]5.4	Key Issue #4: Efficient mobility and service continuity when served by MWAB
[bookmark: _Toc97151688][bookmark: _Toc100980641][bookmark: _Toc104390007][bookmark: _Toc157667968]5.4.1	General description
When the moving vehicles are equipped with MWAB, the MWAB-gNB can provide 5G coverage and communication to UEs (inside the vehicle and/or in its vicinity), and connected wirelessly to the 5G network via a macro NG-RAN node. When one or a group of UEs are already served by the MWAB, there are two mobility scenarios to be studied as the following:
-	Scenario A (mobility within the same 5GC node): When the UEs are continuously served by a MWAB (e.g. inside the vehicle and/or in its vicinity), and this MWAB-gNB is moving around within a limited geographical area while keeping connecting with the same 5GC nodes (e.g. AMF and UPF). In this case, the UE keeps the connection with the MWAB, and there is no change of the connections as in figure 5.4.1-1. However, the change of the NG-RAN nodes serving the MWAB-UE and the MWAB location may have impact on the mobility or service restrictions to the UE served by the MWAB.
-	Scenario B (mobility between different 5GC nodes): When the UEs are continuously served by a MWAB (e.g. inside the vehicle and/or in its vicinity), and this MWAB is moving around over a long distance. To continue to provide services to the UEs, the MWAB needs to change the 5GC nodes it connects to. In this case, the UE keeps the connection with the MWAB-gNB, but there is a possible change of the AMF and UPF.
NOTE 1:	For the above scenarios, whether the cell information in the System Information Broadcast (e.g. Cell ID, TAC) changes has RAN dependency.


Figure 5.4.1-1: Scenarios for efficient mobility and service continuity
The following aspects need to be studied for UEs served by the MWAB in the case of mobility in the scenarios A and B:
-	Whether and how to enhance current procedures of mobility and service continuity for a UE. The following aspects need to be considered in potential solutions:
-	how to reflect the change of MWAB serving cell or location in the mobility management of the UEs served by the MWAB.
-	how to efficiently manage the mobility of the UEs served by the MWAB, when 5GC node change is necessary.
NOTE 2:	Mechanisms related to mobility management and service continuity have RAN dependency and should align with the progress of RAN WGs.
[bookmark: _Toc97151690][bookmark: _Toc100980643][bookmark: _Toc104390009][bookmark: _Toc112738474][bookmark: _Toc122516442][bookmark: _Toc157667969]5.5	Key Issue #5: Support of location services for UEs when MWAB(s) is involved
Based on the requirements of TS 22.261 [3], the 5G system shall be able to support location services for the UEs accessing 5GS via a mobile base station relay. When a UE is served by a MWAB, the MWAB’s movement may affect not only positioning procedures but also regulatory services needing UE location. MWAB(s) not serving a UE may also be involved to determine the location of the UE. Therefore, this key issue needs to address:
-	How to support location services for the UEs served by a MWAB that moves, including the cases when the MWAB roams to a VPLMN.
-	Whether and how to support the involvement of other MWAB(s) not serving the UE in the location measurement.
NOTE:	For this key issue, this study should as a baseline attempt to reuse the functionality supporting location service involving MBSR as specified in TS 23.273 [6].
[bookmark: _Toc157667970]5.6	Key Issue #6: Support of Emergency services for UEs via a MWAB
Based on the requirements of TS 22.261 [3], the 5G system shall be able to support emergency service for the UEs accessing 5GS via a mobile base station relay. Therefore, this key issue needs to address:
-	Whether any enhancements are needed to support emergency service (including graceful release) for the UEs accessing 5GS via a MWAB. MWAB mobility and roaming scenarios shall be considered.
-	Whether and how to handle the case when MWAB-UE initiates or has an ongoing emergency session already.
[bookmark: _Toc157667971]6	Solutions
[bookmark: _Toc157667972]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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[bookmark: _Toc157667973]6.X	Solution #x: title of the solution
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the subclauses can be adjusted.
[bookmark: _Toc157667974]6.X.1	General
Editor's note:	This clause lists the key issue(s) addressed by this solution, and briefly the main principles of the solution.

[bookmark: _Toc157667975]6.X.2	Functional descriptions
Editor's note:	This clause further details the solution principles and any assumptions made.

[bookmark: _Toc157667976]6.X.3	Procedures
Editor's note:	This clause describes procedures and information flows for the solution.

[bookmark: _Toc157667977]6.X.4	Impacts on services, entities, and interfaces
Editor's note:	This clause lists impacts to services, entities, and interfaces.

[bookmark: _Toc157667978]7	Evaluation
Editor's note:	This clause provides the evaluations of the solutions of clause 6.

[bookmark: _Toc157667979]8	Conclusions
Editor's note:	This clause provides the conclusions for the study.
[bookmark: _Toc2086459]
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