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3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 	L2 UE-to-Network Relaying for IoT Devices
Acronym: L2_UE_Relay_IoT
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty or you can make a proposal for an Acronym.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don’t know
	
	
	
	
	



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

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2	Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. Part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is “parent WID”.
2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	710063
	Study on Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables
	Preceding SI 


NOTE:	Also related or dependent Wis in other TSGs should be indicated.

3	Justification
The study item on “Further Enhancements LTE Device-to-Device, Internet of Things and Wearables”, with output captured in TR 36.746, was devoted to studying a layer 2 UE-to-network relay architecture and related enhancements to the LTE sidelink.  This was motivated by increasing demand to continue enhancing the mobile broadband performance to achieve higher network capacity and uniform user experienced data rate everywhere, leading to a desire for a cost-efficient solution to exploit the network densification gain and to bring the network access closer to the users at the cell edge, while conserving battery power by improving the link budget for the remote device.
The same concerns apply to the growing population of IoT devices, not limited to the wearable use cases.  Furthermore, the current upper layer concept of relaying for IoT devices does not allow integrating them into the network and the 3GPP ecosystem as separate devices, with their own identities and services.  As the IoT landscape diversifies and expands, there is an increasing need to manage those devices as full participants in the ecosystem, with their own access to the operator’s services.  This integration is already possible in case of direct communication between the device and the network over the Uu interface, and in cases where the device stands to benefit from relaying, it is needed to provide the same relationship to the network through the indirect communication path.
In addition, some important use cases such as indoor deployments and moving relay mounted in car, bus or train stand to benefit from the deployment of customer premises equipment (CPE) as a high-capability UE device that can act as a gateway for multiple end user devices.  The CPE would typically be a high-end UE with e.g. high MIMO capability and data rates, and offers service through UE-to-network relaying to devices in the indoor environment, where coverage by the outdoor macro network is impaired by penetration loss.  This scenario should support remote devices of IoT specific categories (e.g. categories M1, M2, NB1, NB2) even though the relay device is of high capability, since the indoor devices in such scenarios may include IoT devices with the lower capability, e.g., telemetry sensors or smart-home devices.
This work item aims to specify the relaying architecture and sidelink functionality that were already studied, as captured in TR 36.746.  The enhancements are directed to enabling power efficient relaying that supports network interaction with the remote device as an independent network node, while supporting the service requirements over the indirect path through a relay as well as over the direct Uu path.


4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The goal of this work item is to specify sidelink functionality and enhancements applicable to IoT UEs e.g. metering and other IoT types of device, along with a relaying architecture which should support bidirectional operation between an evolved ProSe UE-to-Network Relay UE (assumed to be in E-UTRAN coverage) and an evolved Remote UE (which may be in E-UTRAN radio coverage, in enhanced coverage, or out of E-UTRAN radio coverage).

The objectives of this work item are as follows:


1. [bookmark: OLE_LINK7]Specify a layer 2 based UE-to-network relaying architecture suitable for BL UEs and NB-IoT UEs, following SA2 assumptions, including methods for E-UTRAN to identify, address, and reach an evolved Remote UE (i.e. eRemote UE) via an evolved ProSe UE-to-Network Relay UE (i.e. eRelay UE).  

a. Specify protocol stacks for relaying according to agreements in TR36.746. [RAN2]
i. The adaptation layer for Uu link which is either part of PDCP sub-layer or a new separate layer
ii. Configuration of radio bearers for relaying

b. Specify procedure and signaling mechanisms to support at least the following: [RAN2]
i. RRC Connection establishment, including the existing access control mechanisms, and release via eRelay UE
ii. End to end AS security establishment using existing PDCP layer
iii. Paging and system information forwarding from eRelay UE to eRemote UE
iv. Idle mode DRX on sidelink

2. Specify LTE sidelink enhancements with efficient sidelink operation and low complexity/cost & low energy eRelay/eRemote functionality suitable for BL UEs and NB-IoT UEs: 
a. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Specify enhancements to synchronization [RAN1, RAN2] 
i. Enhanced SLSS/PSBCH format to support 1PRB bandwidth 
ii. Enable in-coverage eRelay UE to serve as a sync source for in-coverage eRemote UE using the legacy or the enhanced sync signals
b. Specify enhancements to sidelink discovery and to aid communication establishment
i. Enhanced discovery to accommodate support of 1PRB bandwidth  [RAN1]
c. [bookmark: OLE_LINK3]Association between TX discovery resources and RX discovery resources and association between discovery resources and communication resources for the autonomous resource selection case are handled by higher layer. [RAN2]
d. Specify enhancements for sidelink unicast communication. [RAN1, RAN2]
i. Measurements, reports, and feedback to facilitate link adaption on sidelink  
ii. Enhanced power control mechanisms on sidelink
iii. Necessary enhancements to eNB-controlled resource allocation 
iv. eRelay UE assisted resource allocation support
v.  Necessary enhancement to PSCCH/PSSCH resource pools
e. Specify signaling for configuration of sidelink operation including resource pool suitable for eMTC and NB-IoT UEs. [RAN2]
f. Specify any needed RF and RRM core requirements for these sidelink functionalities. [RAN4]


FD-FDD, HD-FDD and TDD  are supported for this work, when applicable to UE category. The impact of sidelink operation on cellular traffic, spectrum and QoS of other cellular services are assumed to be fully controlled by the network.
No optimized path switch/service continuity between direct (infrastructure) link and sidelink is needed in this release.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
Specify RRM and UE demodulation performance requirements for the sidelink functionalities. [RAN4]


4.3	RAN time budget request (not applicable to RAN5 Wis/Sis)
NOTE:	For all RAN related Wis/Sis which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number >0 in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID’s zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.
Additional comments to the time budget request in the attached Excel table:


5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type
	TS/TR No.
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TS
	36.xxx
	Adaptation layer for L2 UE-to-Network Relaying
	TSG#83
	TSG#84
	Rapporteur: LG Electronics Inc.


NOTE:	If this is a RAN WID including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
By default a new specs can only be new for one of both parts.

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

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

	36.101
	UE RF requirements for sidelink enhancements
UE performance requirements for sidelink enhancements
	RAN#84 (for core part)
RAN#86 (for performance part)

	36.133
	RRM core requirements for sidelink enhancements
RRM performance requirements for sidelink enhancements
	RAN#84 (for core part)
RAN#86 (for performance part)

	36.300
	Overall description of relaying architecture and sidelink enhancements
	RAN#84

	36.304
	Idle mode behaviour for relaying architecture
	RAN#84

	36.306
	UE capability for relaying and sidelink enhancements
	RAN#84

	36.331
	RRC impacts for configuration and procedures of relaying architecture and sidelink enhancements

	RAN#84

	36.321
	MAC impacts for relaying architecture and sidelink enhancements

	RAN#84

	36.323
	PDCP impacts to support relaying architecture, if necessary 
	RAN#84

	36.201
	General description of new sidelink functionality
	RAN#84

	36.211
	Impact on sidelink physical channels
	RAN#84

	36.212
	Impact on Uu and PC5 physical layer control signaling 
	RAN#84

	36.213
	Sidelink pool configuration and L1 behavior of UEs
	RAN#84

	36.214
	Impact on sidelink measurements
	RAN#84


NOTE:	If this is a RAN WID including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.
6	Work item Rapporteur(s)

Nathan TENNY
Company:	Huawei Device Co., Ltd.
Email: nathan.tenny@huawei.com

Alexey KHORYAEV
Company:	Intel Corporation
Email: alexey.khoryaev@intel.com

Jaewook LEE
Company:	LG Electronics Inc.
Email: jaewook.lee@lge.com


7	Work item leadership

RAN1
Secondary responsible WG: RAN2, RAN3, RAN4


8	Aspects that involve other WGs

SA2 for the PC5-S signalling aspects
NOTE:	For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.


9	Supporting Individual Members
	Supporting IM name

	Huawei

	HiSilicon

	Huawei Device

	Sony

	LG Electronics

	ITRI

	KPN

	Intel

	Sequans

	vivo
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