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10.1.1
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: Multi hop relay for IoT & MTC for utilities use cases for LTE 
Acronym: MHRelay
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
	
	
	
	

	Don't know
	
	
	
	X
	


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

	750066
	Further NB-IoT enhancements
	Features of current new WID  will enhance the WID referenced

	750059
	Even further enhanced MTC for LTE
	Features of current new WID  will enhance the WID referenced if possible

	710063
	Study on Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables
	Inputs for the current new WID


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification

When deploying IoT metering solutions, utilities (gas, water, electricity…) are faced with the critical issue of Network ”black spots”.

· Some meters are very deep indoor and their coverage could not be assured by the network provider.

· Devices in this case are at the edge of a cell and are likely not to be able to reach the eNB in a single hop.

· They will need to increase drastically their battery consumption by emitting at full power.

In some cities, it could represent more than 5 % of the UEs deployed.

In already existing deployed LPWA technologies (Non-3GPP), repeaters are successfully used to cope with this issue.
It is, therefore, paramount for 3GPP to address this issue as well as part of the Release 15 scope to reinforce NB-IoT (and enhanced MTC for LTE if possible) position among LPWA protocols. A solution is to define multi-hop relay nodes able to become relays for other devices and to act as small cell for the UE at the edge and as an UE for the eNB. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item will specify support for the following features, supporting standalone, guard-band, and in-band operation modes.
The core objective of this work item is to specify a multi hop relay solution allowing some UE deployed by utilities to become relays/nodes for other UEs and to act as small cell for the UE at the edge and as an UE for the eNB.
The work item will specify support for the following features for NB-IoT supporting standalone, guard-band, and in-band operation modes as well as enhanced MTC for LTE if possible.

The objectives of this work item are as follows:

· Evaluate the appropriate solution to assume Multi-hop relay considering ProSe D2D (results of SI “Further Enhancements to LTE Device to Device, UE to Network Relays for IoT and Wearables”) or other mean such as introducing L3 relay node having RRC layer and lower, acting as a small cell to the next hop and a UE to the previous hop, and has no support of S1 and X2 interfaces.
· Evaluate security aspects including
· UE/Relay identification
· Support for closed subscriber group (CSG) functionality (for utilities only)
· Support of functionality for Relay nodes and eNB to differentiate between a normal UE and a relay mode.
· Support of functionality for new UE Relay to advertise its capability and its “coverage” (directly or through the network - to be defined) and for the UE to detect and use appropriate UE relay (still with minimal impacts on power consumption).
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify performance requirements for the UE/Relay. [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
	Multi Hop Relay for IoT
	TSG#79
	TSG#80
	Rapporteur: Veolia


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#

	36.201
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.211
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.212
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.213
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.214
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.300
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.302
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.304
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.306
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.321
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.331
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.413
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.423
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.101
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.133
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.104
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	37.104
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#80

	36.101
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#82

	36.104
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#82

	36.133
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#82

	36.141
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#82

	37.141
	Introduction of Multi-Hop Relay in NB-IoT
	RAN#82


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)
Mikael Balpe

Company: Veolia
Email:    mikael.balpe@veolia.com
7
Work item leadership

Primary responsibility: RAN WG2
Secondary responsibility: RAN WG1
8
Aspects that involve other WGs
N/A
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

	VEOLIA
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