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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: 
New SID on Coverage enhancement of NR 

Acronym: NR_eCoV 

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 sID includes a Core part
	

	This sID includes a Performance part
	



or:

	This sID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


T Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	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 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

	
	
	


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

NR R15 focuses on fundamental functionality of eMBB while NR R16 tries to enhance features like IIOT, URLLC and V2X etc. to address specific requirements for these verticals. Now, operators in China, Korea, Europe and US start to deploy 5G networks. Non-standalone architecture is popular from very beginning whilst standalone architecture will soon be deployed globally. In both architectures, especially for standalone mode, coverage is the key issue for service like VoIP and web browsing. Although, on the one hand some NR technologies like beamforming could help to improve the coverage, on the other hand NR spectrum like 3.5GHz is higher frequency compared to LTE spectrum in the field and beam forming alone will not benefit such deployments. Furthermore, 5G system is expected to address more scenarios for specific verticals such as factory automation or ITS or Smart grid etc and these are quite different from 4G scenarios due to larger penetration loss or wider coverage area that is expected from that are targeted for 5G deployment scenarios. In case NR coverage is worse than LTE in certain deployment scenarios, it means legacy LTE base station sites can’t be reused and more NR base stations need be installed which results in high OPEX.

Consistent with the above observations, 25 companies including 10 operators said that they are supportive of checking NR coverage issues during the email discussion after RAN#79. Nevertheless, 3GPP agreed in RAN#80 this could be done more or less in the IMT2020 evaluation for ITU-R submission which only addresses a subset of scenarios including just 2 frequencies. 
NR’s coverage requirement is defined in 38.913, i.e. max coupling loss (MCL) is 164dB for a date rate of 160bps. Meanwhile, the MCL for extreme coverage is also specified, i.e. in the case of downlink data rate of 2Mbps and uplink data rate of 60kbps for stationary users, the target MCL is 140dB. In the case of downlink data rate of 1Mbps and an uplink data rate of 30kbps for stationary users, the target MCL is 143dB. 
Among the evaluation results of IMT2020 evaluation [RP-182110] there are  many cases that can’t meet requirements listed above. Here are two examples:

	MCL (db)
	NR PDSCH (NLOS O-to-I)
	NR PDCCH (NLOS O-to-I) 
	NR PUSCH (NLOS O-to-I)
	NR PUCCH (NLOS O-to-I)

	DU-eMBB (4GHz, NR DDDSU)
	136 
	140 
	123 
	131 

	Rural-eMBB (700MHz, NR FDD)
	145 
	150 
	133 
	143 


Note: the result is normalized by assuming data rate defined in 38.913 i.e. 2Mbps for downlink, 60kbps for uplink
From the table above, it can be seen for high frequency spectrum (4GHz) only PDCCH can potentially meet the requirements while for low spectrum (700MHz) even PUSCH can’t meet the requirements.
Furthermore, another important application that requires a wide coverage in NR, especially for the standalone deployments, is Voice. In R14, enhancements to VoLTE are studied and later on specified. The work focuses on VoIP service and medium data rate. NR system is however not optimized for VoIP service which is still high priority service for 5G network. In case no further enhancement is done for NR system, there is a risk that NR coverage for VoIP service may lag behind that of the LTE system. Other popular services like instant message, social media, positioning and web-browsing etc. should be also taken into account.
According to above analysis, we propose to evaluate NR’s coverage performance and study potential coverage enhancement schemes in R17 and specify corresponding solutions in R17.
4
Objective

4.1
Objective of SI

The objective of this study item is to further investigate/evaluate NR’s coverage performance. The specific objectives of the study are as following:

1. To identify typical services for evaluation e.g. VoIP, web browsing. 
2. To identify typical scenarios for evaluation e.g. urban macro, urban micro and rural macro. 
3. To identify typical spectrum in FR1 and FR2 for evaluation e.g. 700MHz, 1800MHz, 2.6GHz, 3.5GHz, 28GH etc. 
4. Coverage requirements defined in 38.913 should be taken as benchmark.
5. For FR1 spectrum which could possibly be re-farmed from LTE band, NR coverage should not be worse than LTE. So, solutions to ensure this (if needed) should be identified during the study. 
6. To identify limiting channel (s) and reference signal (s) from coverage perspective for both uplink and downlink. This should include data and control channels, L1 reference signals e.g. SSB etc.
7. Once limiting channel(s) and reference signal(s) are identified, corresponding solutions targeting at least the worst channel/signal impacting either downlink transmission and/or uplink transmission should be discussed and concluded. 
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:
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	38.9xx
	TR 
	Study on physical layer enhancements for NR URLLC
	For info 
at TSG#82
	For approval at TSG#83
	Remarks


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)

Primary: RAN1
7
Work item leadership

8
Aspects that involve other WGs

NOTE:
For RAN WIDs: 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

	ZTE

	

	

	

	

	

	


