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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	
	Feature

	
	Building Block

	
	Work Task

	x
	Study Item



2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	N/A



2.3	Other related Work Items and dependencies
	 Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	890022
	Study on vehicle-mounted relays
	SA1 study on services requirements for 5G system support of base station relays mounted on vehicles

	930021
	Vehicle-Mounted Relays
	SA1 normative services requirements for 5G system support of base station relays mounted on vehicles



 
3	Justification
Following the introduction and evolution of 5G, demand for improved cellular coverage and connectivity continues to increase, which may be challenging in many outdoor and mobility scenarios. 
In certain urban environments, installing additional base stations on buildings or other infrastructure sites may face typical deployment challenges and burdens, such as real estate availability and costs, or constraining regulations. In the same urban environments, in conjunction with the high density of users, one can also expect the presence and availability of many vehicles around, e.g. for public/private passengers transportation, goods delivery, food trucks etc, typically moving at low/pedestrian speed (or temporarily stationary). Some of the vehicles can follow a certain known/predictable itinerary (e.g. buses or trams, etc), or be situated in specific locations (e.g. outside stadiums), through or around areas where extra cellular coverage and capacity would be needed.  Those vehicles would indeed offer a convenient and efficient place in which to install on board base stations acting as relays, for providing 5G coverage and connectivity to neighbouring UEs outside the vehicle. The relay will use 5G wireless backhaul toward the macro network (stationary donor base stations) connected to the 5G core. 
Vehicle relays are obviously very suitable and optimal for connecting users or devices inside the vehicle itself, not only in urban areas but also other environments (and vehicle speeds), e.g. for passengers in buses, car/taxi, or trains. 
In other scenarios, e.g. during an outdoor sport race or pedestrian events, vehicles equipped with relays could conveniently move along with users or devices that are outside the vehicle and provide service to them. In some cases, e.g. during medical emergencies or when an area lacks sufficient coverage, vehicle relays can enable improved connectivity and data delivery.
The technical benefits of using vehicle relays include, among others, the ability of the vehicle relay to get better macro coverage than the nearby UE, thanks to better RF/antenna capabilities, thus providing the UE with a better link to the macro network. Additionally, a vehicle relay is expected to have less stringent power or battery constraints than UEs. 
Along with advantages for network operators and end users, incentives can also be put into place to encourage vehicles manufacturers or owners to install and operate relays in their vehicles (e.g. based on agreements between the operator and automakers, transport companies, fleet owner/enterprise, etc.).
SA1 started a study item (FS_VMR, SP-200798) in September 2020, identifying new potential use cases and service requirements related to vehicle mounted relays (VMRs), whose outcome is documented in TR 22.839. The corresponding normative work was completed in August 2021, to capture consolidated requirements in normative specs (e.g. TS 22.261). These stage 1 new use cases and potential requirements cover several areas, including the following:
-	Support of mobile BS relays operation, provisioning, control and configuration
-	UE access control, charging, QoS, Multi-PLMN RAN sharing
-	Service continuity (including mobility of the UE and/or relay)
-	Multi-link connectivity (e.g. between macro and relay, and between relays)
-	Relays’ roaming, regulatory requirements, emergency services, security, priority services, RAN management.
Therefore, it is necessary to have some study on the needed architecture enhancements to 5G system to support the identified new requirements on 5G communication via moving vehicles with onboard relay base stations.
4	Objective
The aim of this study work is to investigate and identify potential architecture and system level enhancements for 5G system to support the operation of base station relays possibly mounted on vehicles, using NR for wireless access toward the UE and for wireless self-backhauling toward 5GC. Specifically, the objectives include: 
- WT#1:	Gap analysis of the existing 5GS architecture and functionalities for the support of service requirements identified for VMR by SA1.
- Study system architecture enhancements required to support new service requirements for VMR, including:
- WT#2:	operation of vehicle mounted (base station) relays providing access and service to UEs inside the vehicle or in the vicinity of the vehicle;
- WT#3:	efficient mobility and end-to-end service continuity for UE or a group of UEs to efficiently deliver data during different mobility scenarios (including mobility of the relays);
- WT#4:	provisioning, policies and mechanisms to e.g. manage relay configuration, geographic restrictions, QoS, authorize and control of UEs' access via the relay, etc.;
- WT#5	roaming of relays, security, regulatory requirements (e.g. emergency, priority services, public safety), location services;
- WT#6	support of the information collection for charging and incentive schemes for MNOs, vehicle owners and end users;
[bookmark: _Hlk85474091]- WT#7	simultaneous connectivity of the UE via the relay and without via the relay to the macro network, or via multiple relays;	Comment by LTHM0: Is it in scope of SA2
[bookmark: _Hlk85474239]- WT#8	multi-PLMN sharing, and different access/backhauling topologies.	Comment by LTHM0: What is meant by this?
NOTE 1:	Potential conflicts with other studies/work on UE relays (e.g. 5G ProSe Relays) should be avoided.
[bookmark: _Hlk85474208][bookmark: _Hlk85474113]NOTE 2:	The study should investigate potential enhancements for both UEs and Network, including support of legacy UEsshall target support of legacy UE(s) but can consider optimizations involving UE changes.
NOTE 3:	Single-hop relay should be the main/baseline scenario.
[bookmark: _Hlk85474264]NOTE 4:	This study should shall focus on NR Uu for the UE connectivity to the Relay. However, optimization solutions by combining other functionalities, e.g. using PC5 for discover and mobility assistance/control among relays, etc., may also be considered.
 
TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	1
	-
	No
	WT#1 is self-contained

	WT#2
	1
	1
	Maybe
	WT#2 depends on WT#1

	WT#3
	2.5
	1
	Maybe
	WT#3 depends on WT#2

	WT#4
	0.5
	0.5
	No
	WT#4 depends on WT#2

	WT#5
	1
	1
	No
	WT#5 depends on WT#2

	WT#6
	0.5
	0.5
	No
	WT#6 depends on WT#2

	WT#7
	1
	1
	Maybe
	WT#7 depends on WT#2

	WT#8
	1
	0.5
	Maybe
	WT#8 depends on WT#2



Total TU estimates for the study phase: 8
Total TU estimates for the normative phase: 5.5
Total TU estimates: N + M = 13.5
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xyz
	Study on architecture enhancements for vehicle-mounted relays
	TSG#96
Jun. 2022
	TSG#97
Sep. 2020
	Cheng, Hong, Qualcomm Incorporated, hongc@qti.qualcomm.com 

	
	
	
	
	
	




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	 
	
	
	

	
	
	
	



6	Work item Rapporteur(s)
Cheng, Hong, Qualcomm Incorporated, 
hongc@qti.qualcomm.com 
7	Work item leadership
SA2 
8	Aspects that involve other WGs
The following aspects involving other WGs may arise related to this WID:
-     Security aspects
-	Charging aspects 
-     RAN aspects 

9	Supporting Individual Members
 
	Supporting IM name

	Qualcomm Incorporated 

	Sony 

	InterDigital Inc.

	AT&T 

	Verizon UK Ltd

	ZTE Corporation 

	Telstra  

	vivo Mobile Communications Ltd 

	Volkswagen AG

	Philips International B.V.

	Xiaomi

	SyncTechno Inc.

	FirstNet

	Lenovo/Motorola Mobility

	LG Electronics

	Rakuten Mobile Inc.
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