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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 uplink coverage enhancements for NR and LTE  
Acronym: ** 
Unique identifier: 

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 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	X
	


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

	
	
	

	
	
	


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

LTE has been deployed since 2010 and 5G NR is being commercially deployed by operators globally from 2019. Coverage is always one of the most important performance indicators for wireless communication systems. When the first wave of 5G NR is being deployed on higher frequency for wider bandwidth, indoor coverage is expected to suffer from high path loss and penetration loss, which in turn leads to poor user experience especially for uplink. So uplink coverage enhancement for 5G NR is very important. As many operators already choose NSA for the initial 5G deployment and ubiquitous coverage provided by LTE could help  users (including both LTE and NSA users) to get high quality of service, coverage enhancements for LTE is important as well. Uplink enhancement is of high importance for scenarios below:
One scenario as mentioned above is NR deployment in high frequency TDD band, e.g. 3.4 GHz to 5 GHz or around 2.6 GHz. In one aspect, the physical signal experiences larger path loss for higher frequency band. In another aspect, for TDD operation, usually only a small fraction of the time-frequency resource (e.g. DL: UL = 4:1) is allocated for the uplink, which further limits the uplink coverage. The most straightforward way to improve the coverage is to add sites in the area where users suffer from poor coverage. Apparently, it is always costly for operators to deploy new sites for coverage purpose, and using the existing sites for NR deployment is naturally the preferred solution. The coverage of NR in sub6 GHz frequency band should be enhanced to improve user experiences especially in 2.6 GHz and 3.4-5 GHz. Since most of the users are indoor users in an urban area (up to 80%), uplink coverage enhancement is very important for 5G NR deployment on the higher, unpaired spectrum.

Another coverage demanding scenario is the rural area such as the grassland, coastal areas, deserts etc., which is also defined in section 6.1.6 in TR38.913 as extreme long range deployment scenario. In this scenario, the density of users including both human and machines is very low, and lower frequency (e.g. 700 MHz) is usually used. The key characteristics of this scenario are Macro cells with very large area coverage supporting basic data services and voice services, with low to moderate user throughput (up to 1 Mbps in the downlink, 100 kbps in the uplink and up to 100 km) and low user density. In TR38.913, the defined target throughput is 160 bps and target MCL is 164 dB. Such remote coverage capability is not achieved by the current 5G NR and LTE for normal users. For 5G NR and LTE, refarming 2G and 3G in the near future will happen, and in some countries the 2G/3G shutdown has already began. Thus 5G NR and LTE should be enhanced to support extreme long range coverage so as to provide the internet data connections to remote users to be ready for the refarming. From this point of view, base stations are supposed to cover as wide area as possible to provide the internet access to users far away, so that deployment cost can be reduced. 

The third scenario that demanding coverage with high uplink throughput is uplink video transmission for safe city/village, factory supervising and fish/farm monitoring etc. The diverse uplink-heavy applications become more and more popular in existing networks, leading to a big challenge to uplink transmission capability of mobile networks. For example, video monitoring/sharing/meeting/chatting over wireless link has rapidly been developed nowadays especially for Safe City/Village, smart factory, smart agriculture, health care and special events and etc. Such applications typically require high and stable data rate in uplink transmission for stationary UEs, e.g., CPEs. Some examples are listed in Table 1. Although NR has been enhanced with better capacity and coverage, the current uplink data rate for both cell average and per link is either lower than the requirements of video monitoring, or at the cost of consuming large amount of radio resources. Note that the UEs in such scenarios are typically new type of devices with less limitation on the cost, power, size and processing capabilities, so it is feasible to introduce more advanced features in NR uplink to serve such high capacity stationary wireless links and to enable more related applications.

Table 1 UL high data rate video streaming
	scenarios
	UL data rate

	Video surveillance for safe city/village
	60~200 cameras per km2, 2~4Mbps per camera

	Factory supervising
	6 video cameras for 1700 m2, 100Mbps per camera

	Fish farm monitoring
	24~30 cameras per sector, 25Mbps per camera


4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to investigate potential enhancements to improve uplink coverage in Rel-17.

· Evaluate uplink coverage performance of NR/LTE for different uplink throughput requirements in different scenarios, and  identify the coverage gap [RAN1] 
· Identify the requirements of different scenarios including indoor coverage, remote coverage and uplink video surveillance
· Develop necessary simulation assumptions and performance metrics for the study, including the channel model for the scenarios under study, especially for the remote coverage. 
· Evaluate the performance of Release 16 spec design for control and data channels for the scenarios under study. 
· Identify potential enhancements of control and data channels for NR/LTE for different coverage demanding scenarios  [RAN1, RAN2, RAN4]
· Identify potential coverage enhancement solutions for physical signal, control and data channels for different application scenarios.
· Evaluate the potential coverage enhancement solutions in different application scenarios, e.g. high power UE, cross slot channel estimation, techniques utilizing frequency diversity, other resource dimension than frequency, time and spatial resources for information transmission, UE cooperation , optimized scheduling/HARQ mechanism, overhead reduction for slow-varying channels, enhanced UL power control and reusing some of the LTE-M/NB-IOT techniques etc.

· Identify the specification impacts of each potential solutions. [RAN1, RAN2]
And note that the same solution may be effective for all or part of the scenarios and may be effective for both NR and LTE.
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 

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	38.xyz
	uplink coverage enhancements for NR and LTE
	TSG#87
	TSG#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 

	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)
TBD
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG2
8
Aspects that involve other WGs
None identified yet
NOTE:
For RAN WIs: 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

	

	

	

	

	

	


