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14.1.1
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:
Further LTE D2D Enhancement for eMBB and Wearables
Acronym:

Unique identifier:

NOTE:
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:

	This WID includes a Core part
	

	This WID includes a Performance part
	


1
3GPP Work Area

	X
	Radio Access

	
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


NOTE:
Core, Performance and Testing parts of RAN WIs are usually Building Blocks.
If you are in doubt, please contact MCC.
2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	640040
	Enhancements to Proximity-based Services
	Rel-13 Stage 1 service requirements (3GPP TS 22.278)

	640041
	Enhancements to Proximity-based Services – Extensions
	Rel-13 Stage 2 (SA2) work items (3GPP TR 23.713)

	580038


	Study on LTE Device-to-Device Proximity Services - Radio Aspects
	Rel.12 study item on LTE device to device proximity services

	630130
	LTE Device to Device Proximity Services - core part 
	Rel-12 RAN Work Item on D2D

	660074
	Enhanced LTE Device to Device Proximity Services
	Rel-13 RAN Work Item on D2D enhancements


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

The Study for 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 to each other. The identified scenarios include 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 main focus on Public Safety applications. The following major features were standardized in LTE Rel.12:

· Device-to-device discovery in network coverage (both General 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.
With the increasing demand to continue enhancing the mobile broadband performance to achieve higher network capacity and uniformed user experienced data rate everywhere, a cost-efficient solution to exploit the network densification gain and to bring the network access closer to the users at the cell edge are highly desired.

Furthermore, there is a lot of interest to use LTE technology to connect and manage the low-power wearables devices directly with the operators’ LTE networks. In order to support these new use cases, the benefits of using sidelink air-interface for traffic management should be studied in 3GPP. Up to date, the Public Safety services determined the main design vectors for LTE Rel.12 ProSe framework targeting long-range and relatively low-rate broadcast communication, robust to interference. It is necessary to study wearable MTC use cases that can benefit from D2D technology.

As identified in SMARTER SI [3GPP TR 22.891], improving positioning accuracy is one service requirement for the next generation mobile network. High accuracy positioning service should be supported in areas of traffic roads, tunnel, underground car-park or indoor environment. In Rel-13 SI on Indoor Positioning Enhancements for UTRA and LTE [3GPP TR 37.857], the D2D aided positioning was studied as RAT dependent positioning techniques to enhance positioning accuracy in indoor scenarios. The performance study shows promise in improving positioning accuracy. It is deemed necessary to continue the study of D2D aided positioning.

This study item aims to evaluate and study the benefits of using the sidelink air-interface for general use cases including: traffic offloading to enhance LTE network performance metrics and user experience, D2D aided MTC applications for wearable/sensor applications and D2D aided positioning. In order to enable these use cases, the sidelink enhancements should be optimized in order to enable both high and low data rate, energy efficient communication and positioning enhancements.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to evaluate further enhancements of the LTE ProSe framework in application to the use cases of eMBB, low-power wearables and positioning aiming to maximize the overall system performance. In particular, this study item will cover the following objectives:

1) Identify evaluation methodology for traffic offloading to enhance LTE network performance metrics and user experience, D2D aided MTC applications for wearable/sensor applications and D2D aided positioning [RAN1].

2) Evaluate the performance benefits and identify the necessary enhancements that can be provided by sidelink air-interface under network control to enable [RAN1, RAN2]:

a) Traffic and interference management techniques, including enhancements of UE-to-NW relaying functionality and unicast sidelink optimization in order to support higher peak rate and better spectral efficiency over sidelink for eMBB and wearable use cases. Examples of potential enhancements may include but not limited to [RAN1, RAN2]:
i) PC5 link adaptation, resource allocation enhancement, cellular HARQ handling, power control over sidelink, additional sidelink measurements, etc.;
ii) Radio-aware relaying for intelligent control of transmission path, fast path switching / data routing based on L2 relay enabling best connection mode.

b) Lightweight and energy efficient PC5 protocols in order to minimize the number of cellular connections, to reduce system overhead and to improve energy efficiency for high and low rate communication of wearable MTC use cases as well as complexity/cost reduction of wearable devices. Examples of potential enhancements may include but not limited to [RAN2, RAN1]:

i) Access/connection aggregation at a UE to support master / slave operation including master UE assisted connection management, paired mobility, master UE controlled D2D resource configuration;

ii) Mechanisms to improve power saving over PC5 (e.g. DRX);

iii) Reduced signaling overhead during path switching with L2 relay;

iv) Service continuity by reducing interruption during path switching for real time service;

v) Techniques to reduce device complexity and cost, e.g. support of single RX chain, narrow bandwidth operation, etc.
c) D2D aided positioning enhancements to enable range estimation/measurements among the devices and to assist current LTE positioning techniques based on [3GPP TR 37.857] [RAN1, RAN2].
3) Identify the specification impact on the above identified enhancements [RAN1, RAN2].
The impact of sidelink operation on cellular traffic, spectrum and on the QoS of other cellular services are assumed to be fully controlled by the network. The work on this study item should take into account the enhancements of sidelink air-interface that may be introduced in V2X study/work item.
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 proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
For WI/SI already approved in the past, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.

	RAN #71
Q2/2016
RAN #72

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF Perf
	R4RD Perf

	84bis
	84bis
	93bis
	93bis
	89bis
	91bis
	78bis
	78bis
	78bis
	78bis
	85
	85
	94
	94
	90
	92
	79
	79
	79
	79

	3
	
	1
	
	
	
	
	
	
	
	3
	
	2
	
	
	
	
	
	
	


	RAN #72
Q3/2016
RAN #73

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	86
	86
	95
	95
	91
	93
	80
	80
	80
	80

	3
	
	2
	
	
	
	
	
	
	


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
5
Service Aspects

6
MMI-Aspects

7
Charging Aspects

8
Security Aspects

9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	X
	


10
Expected Output and Time scale

	New specifications [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	36.8xy
	Further LTE D2D Enhancement for eMBB and Wearables
	RAN1
	RAN2
	
	
	

	
	
	
	
	
	
	


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 Comments for each spec.
By default a new specs can only be new for one of both parts.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


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 Comments 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.
11
Work item rapporteur(s)
Khoryaev, Alexey
Company:
Intel Corporation
Email:
Alexey.Khoryaev@intel.com
12
Work item leadership

Primary: 

RAN WG1
Secondary: 

RAN WG2
NOTE:
If this is a RAN WID including Core and Perf. part, then this WG specifies the WG leading the Core part.
RAN WG4 is by default leading the Perf. part.
13
Supporting Individual Members
	Supporting IM name

	Coolpad

	ETRI

	Intel Corporation

	ITL

	ITRI

	OPPO

	Sequans

	TCL Communication

	WILUS

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
