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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: 
Study on Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables
 
Acronym: FS_feD2D_IoT_relay_wearable
Unique identifier: 
 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may 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
	



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
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X


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


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

	710047
	Remote UE access via relay UE (REAR)
	Stage 1 Work Item


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
Dependency on non-3GPP (draft) specification: 
3
Justification

The Study of Proximity-based Services (captured in [TR 22.803]) identified use cases and scenarios that could be provided by the 3GPP LTE system based on UEs being in proximity of each other. The identified scenarios included General and Public Safety services and requirements documented in [TS 22.278].

The normative RAN work on enabling Proximity Services was started in LTE Rel.12 [RP-140518] with focus on Public Safety applications. The following major features were standardized in LTE Rel.12:

· Device-to-device discovery in network coverage (both Commercial and Public Safety use cases).

· Device-to-device broadcast communication, with higher layers supporting groupcast and unicast communication for within/partial and out of network coverage scenarios mainly targeting Public Safety use cases.

The work on Public Safety services continued in LTE Rel.13 [RP-150441] to enable: Type-1 discovery for the partial and outside network coverage scenarios; the L3-based UE-to-Network relaying reusing LTE Rel.12 D2D communication; and basic priority handling mechanisms for D2D communication.
There is a lot of interest to use LTE technology to connect and manage low cost MTC devices. One important example of such low cost devices are wearables, which also have the benefit of almost always being in close proximity to a smartphone that can serve as a relay. In this SI we aim to study the application of D2D, including non-3GPP short-range technologies, to such devices. In particular there are two main aspects to be further enhanced in LTE technology to enable D2D aided wearable and MTC applications:

· Enhancement of UE-to-Network relaying functionality. The UE-to-Network relaying architecture in ProSe does not differentiate the traffic of the remote UE from that of the relay UE in the access stratum.  This model limits the ability of the network and the operator to treat the remote UE as a separate device, e.g. for billing or security.  In particular, the 3GPP security associations never reach end-to-end between the network and the remote UE, meaning that the relay UE has clear text access to the remote UE’s communications.  UE-to-Network relaying should be enhanced to support end-to-end security through the relay link, service continuity, E2E QoS where possible, efficient operation with multiple remote UEs, and efficient path switching between Uu and D2D air-interfaces. Relaying using D2D can also be based on non-3GPP technologies such as Bluetooth and Wi-Fi. Some enhancements such as service continuity can make relaying more attractive for such technologies in commercial use cases. This can be especially useful to wearables due to their usage patterns with proximity to the user’s smartphone, as well as form-factor limitations that may make a direct Uu connection less practical (e.g. limits on battery size). Relaying can enable significant power savings for remote UEs (that are getting their traffic relayed). This is especially true for deep coverage scenarios. One cost effective way of introduce relaying is to use unidirectional D2D links between remote devices and relay devices. In this case, the relay UE is utilised to relay only uplink data from the remote UE. The advantage of this approach is no additional RF capability for D2D reception is added to the remote UE.
· Enhancements to enable reliable unicast PC5 link to at least support low power, low rate and low complexity/cost devices. Low cost D2D devices can be enabled by reusing the ideas developed during NB-IoT (Narrow Band – IoT) and eMTC studies, e.g., the NB-IoT/eMTC uplink waveform can be reused for D2D. Such devices will potentially use a single modem for communicating with the Internet/cloud and for communicating with proximal devices. The current PC5 link design inherited from the broadcast oriented design driven by public safety use cases, represents a bottleneck that prevents low power and reliable D2D communication, due to lack of any link adaptation and feedback mechanisms,. These shortcomings do not allow achieving target performance metrics for wearable and MTC use cases in terms of power consumption, spectrum efficiency, and device complexity. Reduced power consumption and low complexity are the key attributes of wearable and MTC use cases that are typically characterized by small form factors and long battery lifetime.

This study item aims to evaluate and study the benefits of enhanced UE-to-network relaying, and of using an enhanced form of the LTE sidelink air-interface, for D2D aided services focusing on wearable and MTC applications. In order to enable these use cases, the sidelink air-interface should be optimized for energy efficient communication supporting various data rates.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to study enhancements to Prose UE-to-network relaying and to the LTE D2D framework for commercial and public safety applications such as wearable devices. It is assumed that evolved Remote UEs can support both WAN and D2D connection, and that evolved Remote UEs have 3GPP subscription credentials. The D2D connection is realized by either LTE sidelink or non-3GPP technology. All non-3GPP technologies should be considered transparent for generic relay architecture over them. The primary objective of the study is to address power efficiency for evolved Remote UEs (e.g. wearable devices).  The study item will study following coverage scenarios: 

· Evolved Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage. 

· Evolved ProSe UE-to-Network Relay UE has a Uu connection to the eNB and evolved Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via NB-IOT or Rel-13 MTC in CE mode).
· Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved Remote UE is out of coverage of EUTRAN.
Following is the list of objectives for the three identified coverage scenarios:
1. Study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture, including methods for the network to identify, address, and reach a evolved Remote UE via an evolved ProSe UE-to-Network Relay UE. [RAN2]

a. Study the possibility of  a common solution supporting the following use cases:[RAN2]
i. UE to network relaying over non-3GPP access (Bluetooth/WiFi). 

ii. UE to network relaying over LTE sidelink. 

iii. Unidirectional and bidirectional UE to network relay.
b. Investigate potential impacts to protocol stack, procedure and signalling mechanisms, such as authorization, connection setup, UE mobility, parameter configuration and security, allowing multiple evolved Remote UEs via an evolved ProSe UE-to-Network Relay UE.[RAN2] 

c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 

2. Study necessary LTE sidelink enhancements.
a. Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].

b. Identify mechanisms to enable QoS, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
c. Study additional co-existence issues with adjacent carrier frequencies that may arise due to the new mechanisms identified [RAN4].
FDD, H-FDD and TDD should be considered for this work. The impact of sidelink operation on cellular traffic, spectrum and QoS of other cellular services are assumed to be fully controlled by the network. Co-existence with Rel-13 public safety devices in the same spectrum will be taken into account. There is no need of service continuity between Release 13 and Release 14 public safety UEs. So when (Evolved) Remote UE moves from ProSe UE-to-Network Relay to Evolved ProSe UE-to-Network Relay or vice versa there will be no service continuity.
The study will not limit the scope to any particular UE category, and will align with the outcome of SA1 work on the related requirements. SA WGs will be consulted if deemed necessary in the study. Some parts of the objectives can be concluded earlier than the SI completion date.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

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 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 of them 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}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	36.746


	Internal TR

	Study on Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables
	RAN#76
	RAN#77
	TR rapporteur: 

Jaewook Lee, LG Electronics

jaewook.lee@lge.com
Secondary TR rapporteur: 

Alexey Khoryaev, Intel

alexey.khoryaev@intel.com


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

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#
	Remarks

	
	
	
	


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

nathan.tenny@huawei.com
Alexey Khoryaev 

alexey.khoryaev@intel.com
                      Lee, Jaewook
jaewook.lee@lge.com
Sudhir Kumar Baghel 
sudhirb@qti.qualcomm.com
7
Work item leadership

Primary responsibility: RAN WG2
Secondary responsibility: RAN WG1, RAN WG3, RAN WG4
8
Aspects that involve other WGs
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
{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

	Coolpad

	ETRI

	Intel Corporation

	Sony

	Qualcomm Incorporated

	WILUS

	InterDigital

	Huawei

	HiSilicon

	Huawei Device

	ITL

	ITRI

	KT

	OPPO

	Panasonic

	SK Telecom

	III

	KDDI

	Spreadtrum

	LG Electronics Inc.

	Sierra

	Broadcom

	TCL

	Kyocera

	Sequans

	Potevio

	China Unicom

	ZTE Corporation

	ZTE Microelectronics


