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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
	Parent Work / Study Items 

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

	N/A
	N/A
	N/A
	N/A



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)
	Previous normative work includes one-hop relay

	840034
	[bookmark: OLE_LINK2]Enhanced Relays for Energy Efficiency and Extensive Coverage (REFEC)
	Pervious normative work includes multi-hops relay


Dependency on non-3GPP (draft) specification:
None
3	Justification
With the development of radio technologies, high frequency (e.g. mmWave) would become more widely used. Experiments show that the higher the frequency, the smaller the coverage. If using the existing base stations for higher frequency, the user experience such as service continuity would be heavily affected. To solve this problem, operators need to invest more on base stations.
Having relays is obviously a good way to extend coverage with less cost. If relays are used to extend the coverage, operators could reduce their investment on infrastructure to have more investment on research and development to improve user experience. Both operators and users could take advantages. Moreover, relay owners could benefit from providing their UE as a relay as well, e.g. operators would offer incentive scheme for the relay owners.
With one-hop relay or multi-hop relay, if the relay in one-hop relay or one of the relays in the multi-hop relay is down or out of coverage, the connection would be failed. However, the communication could have high reliability with multi-path relay. If one of the relays is down or moves, the data could either transmit through other paths or other available devices nearby. Also, with multiple paths transmitting simultaneously, user could have higher data rate.
In the previous releases, requirements related to one-hop relay and multi-hop relay were introduced. Also, in the previous study FS_REFEC, there was one use case involving relays with multiple paths. In that use case, the scenario when different data packets from one UE transmitted through different paths is not taken into account.
With multi-path relay, the connection between the remote UE and gNB has multiple paths. Within each path, there could be one-hop relay or multi-hop relays. In this study, only multi-path one-hop relay is considered. In conclusion, there is not enough use cases on multi-path one-hop relay. This study will investigate the use cases and potential requirements to support multi-path one-hop relay.
NOTE: The scenario when involving both path with relay in between the remote UE and gNB and path without relay is not considered in this study. Only scenario when all the paths have relay in between the remote UE and gNB is considered.
4	Objective
[bookmark: OLE_LINK1]The objectives of this study are to define:
· Use cases and corresponding requirements on multi-path one-hop relay,
· Other aspects, including charging and security,
· Gap between the identified requirements for multi-path one-hop relay and the existing requirements for 5G system.
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 of enhanced relay communication with high reliability and high data rate
	TSG#97
	TSG#98
	Zhang, Yuying, China Telecom, zhangyy45@chinatelecom.cn



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

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

	N/A
	N/A
	N/A
	N/A
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7	Work item leadership
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8	Aspects that involve other WGs
SA2, SA3, SA5
9	Supporting Individual Members
	Supporting IM name

	China Telecom
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