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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study on Relay for NB-IoT and LTE-eMTC 
Acronym: FS_IOT_Relay 

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
	

	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
	
	

	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 Study Item 

	
	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

	
	
	{mandatory text: "parent WID" or "child WID"} 


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

	
	
	{optional free text} 


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

Enhancements for MTC and NB-IoT have been studied and specified in 4 releases, starting from Rel-13. In Rel-14 solutions to save power consumption have been specified and these generally follow the idea of early data transmission for both uplink and downlink. In Rel15, enhancements to support data transmission during RACH procedure were specified. Subsequently, in Rel-16 enhancements to support data transmission directly over preconfigured PUSCH resource assuming UE holding a valid TA value have been defined. 
In addition to the above enhancements for data transmission, the other set of solutions mainly aimed at the direction of power saving for UE, e.g. by introducing features such as the wake-up signal (WUS) to avoid unnecessary wake-up and monitoring of paging etc. These solutions are helpful for brand new IoT devices. But they don’t work for legacy IoT devices on the market which are supposed to work around 10 years. Furthermore, these solutions don’t address a contradicting but also fundamental tradeoff of coverage extension vs power consumption from day one of CIoT solution.

The basic technique used for extended coverage for IoT system is to use numerous repetitions of the signal over the channel. However, the more the channel repetitions are, the more power is consumed. For example, in Rel-16 NB-IoT, a NPUSCH transmission would last 40960ms (3.75kHz,10 RU, 128 repetition) to achieve the targeted coverage extension. In real deployment it is observed the battery is significantly lowered. The repetition schemes also cause shortage of radio resources and thus result in an overall reduction of the network capacity.

In order to provide a mechanism to improve the coverage without the corresponding power consumption penalty as noted above, a transparent relay operation is highly beneficial for MTC/NB-IoT. A transparent/invisible relay node is transparent to UE and hence can also help legacy IoT devices (i.e. the solution will be backwards compatible). Assuming relay can be easily updated with new IoT features, it could be also forward compatible. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The objective of the study is to introduce a transparent relay node between IoT device and eNB for NB-IoT and LTE-MTC. It is assumed that UE is originally within the network coverage. The relay node should work for both CP and UP solution. The relay node should work for both eNB connected to EPC and eLTE node connected to 5GC. The relay node should work for both uplink and downlink. The relay node itself could act as an IoT device also. And no more than one hop is targeted in this study item for simplicity.

Objectives of the study item are:
· The relay node is backwards compatible i.e. legacy UE can also benefit from the solution of this study item.
· The relay node is transparent from UE point of view:
· No common channel or reference signal is broadcast from relay node. And it is not necessary for UE to monitor relay node
· No specification impact over Uu interface is expected including access link between UE and eNB as well as between UE and relay node.
· Study and define related procedures to support relay function

· Relay access procedure as a normal UE
· UE discovery procedure for Relay 
· Procedure of association establishment/Re-establish between relay and UE

· UE context management procedure between relay and donor eNB 
· Relay activation and deactivation procedure 
· Study and define the scheme of relay simultaneously transmitting multiple UEs’ data to/from donor, e.g. CA

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 new 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 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	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.
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)

7
Work item leadership

Primary working group: RAN2
Secondary working group: RAN1/3
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

	Supporting IM name

	

	

	

	

	

	


