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9.1.1
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: NR coverage enhancements 
Acronym: NR_cov_enh 
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-17}. 

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.
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 … 
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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

	Unique ID
	Title
	Nature of relationship

	860036
	Study on NR coverage enhancements
	

	860035
	Study on support of reduced capability NR devices
	


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. Many countries are making available more spectrum in FR1, such as 3.5GHz, which is typically in higher frequencies than for LTE or 3G. Furthermore, Compared to LTE, NR is designed to operate at much higher frequencies such as 28GHz or 39GHz in FR2. 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 of particular importance is voice service for which a typical subscriber will always expect a ubiquitous coverage wherever she/he is located.

The Rel-17 study item 860036 “Study on NR coverage enhancements” evaluates the baseline performance for both FR1 and FR2. The following channels are identified as the potential bottleneck channels for FR1:

· 1st priority
· PUSCH for eMBB (for FDD and TDD with DDDSU, DDDSUDDSUU and DDDDDDDSUU)
· PUSCH for VoIP (for FDD and TDD with DDDSU, DDDSUDDSUU)
· 2nd priority
· PRACH format B4
· PUSCH of Msg.3
· PUCCH format 1
· PUCCH format 3 with 11bit 
· PUCCH format 3 with 22bit 
· Broadcast PDCCH
The following channels are identified as the potential bottleneck channels for Urban 28 GHz scenario:

· PUSCH eMBB (DDDSU and DDSU)

· PUSCH VoIP (DDDSU and DDSU)

· PUCCH F3 11bits

· PUCCH F3 22bits

· PRACH B4

· PUSCH of Msg3

The Rel-17 study item 860036 “Study on NR coverage enhancements” studies the enhancements for PUSCH, PUCCH and other channels/signals. The study item concludes that it is beneficial to support a set of enhancements for PUSCH, and further establishes detailed recommendations as given in Section 7 in TR 38.830.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify enhancements for PUSCH, PUCCH, [Msg3 and PRACH] for both FR1 and FR2 as well as TDD and FDD. 
The detailed objectives of the work item are as follows:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify one or two options for enhancement on PUSCH repetition type A [RAN1]
· Option 1: Increasing the maximum number of repetitions, e.g., up to 32.

· Option 2: The number of repetitions counted on the basis of available UL slots.

· Specify mechanism to support TB processing over multi-slot PUSCH [RAN1, RAN4]
· TBS determined based on multiple slots and transmitted over multiple integer slots. [RAN1]
· [Sub-PRB transmission with multi-slot aggregation, e.g. 6 tones [RAN1, RAN4]]
· Specify mechanism to enable joint channel estimation [RAN1, RAN4]

· Mechanism to enable joint channel estimation over consecutive PUSCH transmissions, including cross-slot channel estimation over consecutive slots and joint channel estimation over multiple PUSCH transmission within one slot [RAN1]
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specify the requirements for power consistency and phase continuity [RAN4]

· [Specify power boosting for pi/2 BPSK for PUSCH for PC2 UEs [RAN4]]
· Specification of PUCCH enhancements [RAN1, RAN4]

· [Specify DMRS-less PUCCH with UCI payload up to 11 bits [RAN1, RAN4]]
· [Specify mechanism to support PUSCH-repetition-Type-B like PUCCH repetition [RAN1]]
· [Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]]

· [Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]]
· [Specify mechanism to support PUSCH repetitions for Msg3 [RAN1]]
· [Specify PRACH enhancements for short formats for FR2 [RAN1, RAN2]]
· Multiple PRACH transmissions with the same beam
· Multiple PRACH transmissions with different beams
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#
	Rapporteur

	
	
	
	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	38.211
	NR; Physical channels and modulation
	RAN#94
	Core Part

	38.212
	NR; Multiplexing and channel coding
	RAN#94
	Core Part

	38.213
	NR; Physical layer procedures for control
	RAN#94
	Core Part

	38.214
	NR; Physical layer procedures for data
	RAN#94
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#95
	Core Part

	38.322
	NR; Radio Link Control (RLC) protocol specification
	RAN#95
	Core Part

	38.331


	NR; Radio Resource Control (RRC); Protocol specification
	RAN#95
	Core Part

	38.101-1 
	NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone 
	RAN#95
	Core part

	38.101-2 
	NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone
	RAN#95
	Core part

	38.104
	NR; Base Station (BS) radio transmission and reception
	RAN#97
	Perf. Part

	38.141-1 
	NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing 
	RAN#97
	Perf. part

	38.141-2 
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	RAN#97
	Perf. part


6
Work item Rapporteur(s)
7
Work item leadership

Primary: RAN WG1 
Secondary: RAN WG2, RAN WG4

8
Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


