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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 
	Parent Work / Study Items 

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

	
	
	
	


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

	Unique ID
	Title
	Nature of relationship

	720005
	SMARTER
	Previous work/requirements on 5G base station relays

	840039
	5G Enhancement for UAVs (EAV)
	Rel-17 work on UAV, covering also requirements for radio access node on-board UAV (UxNB)


Dependency on non-3GPP (draft) specification: 
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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. 
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.).

From a 3GPP perspective, looking at 5G system/service requirements, SA1 specifications cover only a few use cases and basic requirements related to vehicle relays. In particular, TS 22.261 includes general support and requirements for wireless self-backhauling (sec. 6.12), as well as specific requirements for in vehicle relays (sec. 7.1). The latter cover scenarios with users in vehicles using onboard base stations, and a few related KPIs (e.g. user data rate). The originating use cases were studied and captured in SMARTER TRs (e.g. 22.891, 22.863). There are also some requirements specific to relays on-board UAVs (UxNB), defined in TS 22.125 (sec. 6.4). These existing requirements do not cover all vehicle relay use cases described above, so a gap analysis and potential enhancements are worth investigating, e.g. in the following areas:

· use cases of vehicle relays serving users/devices outside the vehicle

· service continuity requirements, for different mobility events/scenarios 

· requirements and policies for control, access and use of the relays
In conclusion, it is proposed to study enhanced 5G system support of different use cases and service requirements for moving vehicles using on board relay base stations.
4
Objective

The aim of this work is to study use cases and potential new service requirements for 5G system support of vehicle relays (on board base stations), using NR self-backhauling to connect with donor gNB and 5GC, including: 
· Use cases and requirements related to:
· Vehicle relays providing service to UEs inside the vehicle or in the vicinity of the vehicle;
· Support of end-to-end service continuity and other mobility requirements, considering e.g.:
· mobility of the UE between the macro network and a relay
· mobility of the UE between relays
· mobility of relay between macro network nodes
· Support of provisioning, policies, control mechanisms (e.g. for relay activation/deactivation, UE access to the relay), and incentive schemes for using relays on vehicle.
· Gap analysis between the identified requirements and existing 5GS requirements or functionalities.
NOTE 1: the base station relay is assumed to use NR-Uu for the connection with the UE, and with donor gNB. 

NOTE 2: the study should investigate potential new requirements and functionalities for both UEs and Network; support and impacts for legacy UEs should also be considered.
NOTE 3: single-hop relay should be the main/baseline scenario; multi-hop can also be considered.
NOTE 4: Aspects related to roaming of relays, and possible regulatory requirements (including emergency services) should be considered as part of this study.
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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"
	22.XXX
	Study on vehicle-mounted relays
	TSG#91
Mar. 2020
	TSG#92
Jun. 2021
	


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

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