3GPP TSG RAN Meeting #93e
RP-212205
Electronic meeting, 13 – 17 September, 2021

Source:
Nokia, Nokia Shanghai Bell
Title:
Draft WID on Uplink Coverage Enhancements
Document for:
Approval

Agenda Item:
9.7.5
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: 
Uplink Coverage Enhancements
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
	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
	


Potential target Release: Rel-18 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
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 …

	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, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


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 data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	800098
	Study on NR Industrial Internet of Things (IoT)
	Rel-16 Study Item on Industrial IOT enhancements.

	800095
	Study on physical layer enhancements for NR UR Low Latency Cases
	Rel-16 Study Item on physical layer aspects of URLLC enhancements.

	800007
	Service requirements for cyber-physical control applications in vertical domains
	Work Item which defined requirements for new URLLC / Industrial IoT use cases 

	830074
	Physical layer enhancements for NR ultra-reliable and low latency communication (URLLC)
	Preceding Rel-16 Work Item on physical layer aspects of URLLC enhancements.

	830080
	Support of NR Industrial Internet of Things (IoT)
	Preceding Rel-16 Work Item on Industrial IoT enhancements.

	850012
	Study on enhanced support of Industrial IoT
	Rel-17 Study Item on enhancements for support of IIOT in Core Network, led by SA2.

	860036
	Study on NR coverage enhancements
	Rel-17 Study Item on NR coverage enhancements

	860035
	Study on support of reduced capability NR devices
	Rel-17 Study Item on reduced capability NR devices

	900061
	NR coverage enhancements
	Rel-17 Work Item on NR coverage enhancements

	910097
	Study on optimizations of pi/2 BPSK uplink power in NR
	Rel-17 Study Item on power-domain enhancements for pi/2 BPSK


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

3
Justification

In Rel-17 work item 900061 “NR Coverage Enhancements”, NR coverage has been extended for some of the bottleneck channels identified in the Rel-17 study item 860036 “Study on NR coverage enhancements”, in particular for PUSCH and PUCCH. However, not all needs for coverage enhancement have been addressed by the Rel-17 WID, due to its limited scope. For example, PRACH has not been addressed in Rel-17 WID, despite being identified as one of the bottleneck channels in the corresponding studies. On power domain, it should be noted that in Rel-17 study item 910097 “Study on optimizations of pi/2 BPSK uplink power in NR”, power-domain solutions are already studied for pi/2 BPSK.  

In Rel-18 Workshop following RAN#92-e, UL coverage has been identified as one of the key areas of interest by multiple players, as reflected by the number of contributions proposing UL coverage enhancements. Subsequent email discussion on Rel-18 enhancements prior to RAN Plenary has confirmed this understanding, with good alignment on the needs for enhancement on PRACH, PUCCH, and power-domain enhancements beyond BPSK. 
4
Objective

4.1
Objective of Core part WI
The objective of this work item is to specify enhancements for PRACH, PUCCH, as well as power-domain enhancements, for both FR1 and FR2 as well as TDD and FDD, where applicable. 

The detailed objectives of the work item are as follows:

1. Specification of PRACH enhancements [RAN1, RAN4]

a. Multiple PRACH transmissions with the same beam in FR1 and FR2

b. Multiple PRACH transmissions with different beams in FR2

2. Specification of PUCCH enhancements (FR1 and FR2) [RAN1, RAN4]
a. Specify sequence-based PUCCH
3. Investigate and if needed specify coverage enhancements in power domain (FR1 and FR2) [RAN4, RAN1]:

a. Focus on modulation orders beyond BPSK

b. Investigate and specify new methods to reduce PAR/MPR, especially based on spectral shaping with spectrum extension

4. Extend the usage of PC2 to FDD bands (FR1) [RAN4, RAN1]

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the following performance requirements [RAN4]

· Base station demodulation performance requirements

· Base station conformance testing 

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


	Impacted existing TS/TR

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.211
	NR; Physical channels and modulation
	
	Core Part

	38.212
	NR; Multiplexing and channel coding
	
	Core Part

	38.213
	NR; Physical layer procedures for control
	
	Core Part

	38.214
	NR; Physical layer procedures for data
	
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	
	Core part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	
	Core Part

	38.331


	NR; Radio Resource Control (RRC); Protocol specification
	
	Core Part

	38.101-1 
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone 
	
	Core part

	38.101-2 
	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
	
	Core part

	38.104
	NR; Base Station (BS) radio transmission and reception
	
	Perf. Part

	38.141-1 
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing 
	
	Perf. part

	38.141-2 
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	
	Perf. part

	
	
	
	

	
	
	
	


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.
6
Work item Rapporteur(s)
Marco Maso (marco.maso@nokia.com)
Company:
Nokia

7
Work item leadership

Primary responsible WG: RAN1
Secondary responsible WG: RAN2, RAN4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "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

	Nokia

	Nokia Shanghai Bell

	

	

	

	

	


