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1	Impacts
{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	x
	x
	

	No
	
	
	
	
	x

	Don't know
	x
	x
	
	
	



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

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

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)

	
	
	
	



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

	Unique ID
	Title
	Nature of relationship

	720005
	New Services and Markets Technology Enablers(SMARTER)
	Overall work of 5G requirements applicable for 5G base station relay.

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

	930021
	Vehicle-Mounted Relays(VMR)
	Rel-18 work on Mobile Base Station Relay, covering the requirements of the operation, service continuity, multi-link connectivity, etc.



Dependency on non-3GPP (draft) specification: No
3	Justification
Mobile base station relay has been proven to be a promising solution to facilitate the adoption of 5G, especially for improving 5G cellular coverage and connectivity availability in some outdoor scenarios and emergency scenarios. The usage of wireless backhaul between the relays and the macro network enables the flexible deployment of radio access nodes and reduces the reliance on wired backhaul. 
From 3GPP SA1 perspective, a few use cases of the on-board base station in vehicle and associated requirements were originally studied in SMARTER and captured in TS 22.261 section 6.12 for the support of wireless self-backhaul as well as section 7.1 for related KPI in-vehicle (e.g. experienced data rate). In the Rel-17 EAV item, the radio access node on-board UAV (UxNB) has been studied as a resilient moving radio access node in the event of e.g. disaster monitoring, or emergency assistance. The requirements related to the control (e.g. start/stop) and operation (e.g. minimize power consumption, reduce interference) were defined in TS 22.125 (sec.6.4). However, further research on UAV mounted base station was not widely carried out. In the Rel-18 VMR item, a series of use cases focusing on vehicle-mounted relay serving users inside or in the vicinity of the vehicle were studied, and the requirements related to efficient operation, multi-link connectivity, mobility, charging were captured in TS 22.261 (sec 6.42). Although the corresponding stage2/3 work of the downstream work groups did not limit the applicability of the solution to vehicle-mounted base station relays (e.g. bus), the specific aspects of aircraft (e.g. low attitude UAV) relays were missing to be taken into account (e.g. the impact of power restriction on load balance, E2E QoS harmonization). 
In parallel, the enhancement of network operation e.g. satellite access and/or backhaul, network slicing, and non-public network were performed, which introduced new options for network deployment. The adaption between new functionalities and mobile base station relay is missing to be considered. e.g. QoS control. Two typical examples are listed below.
· UAV relays may work with at least one satellite link to provide communication services to the users with no or unavailable terrestrial coverage. The connection between UE and relay is NR-Uu while the connection between the relay and the donor gNB could be satellite backhaul. When UE moves in/out of coverage of the relay or attaches to the fixed relay with the relay switches between the terrestrial access node and satellite access node, how to optimize QoE for UE shall be investigated. 
· The users in the vehicle or within the same UAV relay’s coverage may obtain services residing in different network slices. when the UE sticks to the same relay, how the relay switches to different access nodes to support an efficient user data delivery shall be investigated.
Besides, so far it’s assumed that the mobile base station relay uses NR-Uu connecting to UE, the use cases related to the interworking with E-UTRAN macro base station are not covered in the previous study (e.g. access selection in the overlapping area of the 5G mobile base station relay and E-UTRAN).
The existing requirements do not cover the use cases described above, thus it is worth investigating the gap and potential enhancements, especially in the areas of specific UAV mounted base station relay, QoS control, and the policy to deliver the traffic, the interworking with E-UTRAN macro base station, charging, etc, 
4	Objective
The study item intends to identify additional use cases and potential new service requirements to improve 5GS support of mobile base station relays mounted on vehicle (e.g. UAV, train, bus) using various wireless backhauling to donor gNB and 5GC, including but not limited to the following aspects: 
-	End-to-end QoS control for different mobility scenarios, e.g. the UE changes the mobile base station relays using different types of backhaul (e.g. NR, or satellite), the fixed relay of the UE switches the link to donor gNB of terrestrial access network to that of satellite access network.
-	Provisioning of the relay link to donor gNB for delivering the user traffic with different QoS or different services (e.g. emergency services, MPS).
-	Interworking with E-UTRAN macro base station, e.g. access control, mobility, QoS.
[bookmark: _GoBack]-	Aspects related to the operation impacted by power restriction, charging, regulatory requirements (e.g. for emergency services), etc.
For the identified use cases, a gap analysis will be performed between potential new service requirements and existing 3GPP requirements and functionalities.
NOTE 1: potential conflicts with other ongoing study/work items on BS relays (e.g. RAN IAB) should be avoided.
NOTE 2: single hop (NR-Uu) relay should be the main scenario; the combination with satellite backhaul for two-hop relays could also be considered.
NOTE 3: the study should investigate potential new requirements for both UEs and Networks while the impact on the legacy UEs should be minimized.
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”
	22.XXX
	Study on  Mobile Base Station Relay Phase2
	
	
	

	
	
	
	
	
	




	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)
Qing Wan, CATT, wanqing1@cictmobile.com
7	Work item leadership
SA1
8	Aspects that involve other WGs
SA2, SA5, RAN for stage2 specification.
9	Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval}
	Supporting IM name

	CATT

	

	

	

	

	




