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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 Coverage enhancement for NR 
Acronym: FS_NR_coverage
Unique identifier: 
{A number to be provided by MCC at the plenary} 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


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 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	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 … 
	
	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 Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	

	
	
	


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

Coverage is one of the key factors that an operator considers when commercializing cellular communication networks due to its direct impact on service quality as well as CAPEX and OPEX. Despite the importance of coverage on the success of NR commercialization, a thorough coverage evaluation and a comparison with legacy RATs considering all NR specification details have not been done up to now.
Compared to LTE, NR is designed to operate at much higher frequencies such as 28GHz or 39GHz in FR2. Furthermore, many countries are making available more spectrum on FR1, such as 3.5GHz, which is typically in higher frequencies than for LTE or 3G. Due to the higher frequencies, it is inevitable that the wireless channel will be subject to higher path-loss making it more challenging to maintain an adequate quality of service that is at least equal to that of legacy RATs. One key mobile application that is of particular importance is voice service for which a typical subscriber will always expect a ubiquitous coverage wherever s/he is.

Both coverage and extreme coverage are defined as KPIs for NR in TR38.913. The target value of coverage is 164 dB in terms of maximum coupling loss (MCL) for a data rate of 160 bps.  In case of extreme coverage, the MCL target is 143 dB for downlink data rate of 1 Mbps and uplink data rate of 30 kbps for stationary users. Both of these KPIs are applicable to different use cases (e.g. eMBB, URLLC, mMTC, etc) and deployment scenarios (e.g. FR1, FR2, etc.).

For FR1, NR can be deployed either in newly allocated spectrum, such as 3.5GHz, or in a spectrum re-farmed from a legacy network, e.g., 3G and 4G. In either case, coverage will be critical considering the fact that these spectrums will most likely handle key mobile services such as voice and low-rate data services. For FR2, coverage was not thoroughly evaluated during the self-evaluation campaign towards IMT-2020 submission and Rel-16 enhancements were not considered. In these regards, a thorough understanding of NR coverage performance is needed taking into account the latest NR specification support.

As per the agreements in RAN #79, there was an email discussion (RP-180753) on NR coverage before RAN #80. In the email discussion 25 companies including 10 operators shared their views and it was summarized that,
· Various scenarios, e.g., urban macro, rural/low mobility large cell, urban micro/dense urban, were proposed for NR coverage study.
· Both FR1 and FR2 were proposed for NR coverage study.
· The majority of companies shared the views that all UL and DL channels should be taken into account.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objectives of this study item are to identify the achievable coverage of Rel-16 NR for specific scenarios and to study potential coverage enhancement solutions for both FR1 and FR2. The detailed objectives are as follows.

· Evaluate Rel-16 NR coverage performance based on link level simulations for the following scenarios 
· FR1 (both paired and unpaired spectrum) and FR2 (unpaired spectrum)
· eMBB and VoIP (considering latency requirement for voice calls)
· Compare Rel-16 NR coverage with LTE coverage for

· FR1 (both paired and unpaired spectrum)

· eMBB and VoIP (considering latency requirement for voice calls)

· Based on the above evaluation, identify the target scenarios/channel(s) for coverage enhancement
· Study solutions for increasing coverage for both FR1 and FR2 considering
· Reduction/elimination of coverage imbalances

· Backward compatibility
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, then 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 number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	RAN#88
	


NOTE:
If this is a RAN WI 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 WI 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

8
Aspects that involve other WGs
NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


