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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: 
Physical layer enhancements for NR ultra-reliable and low latency communication (URLLC) 
Acronym: NR_L1enh_URLLC 
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
	


1
Impacts 

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	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


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

	800095
	Study on physical layer enhancements for NR ultra-reliable and low latency communication (URLLC)
	Preceding SI

	
	
	


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

In Release 15 the basic support for URLLC was introduced with TTI structures for low latency as well as methods for improved reliability. Further use cases with tighter requirements, e.g. higher reliability (up to 1E-6 level) and short latency in the order of 0.5 to 1ms, have been identified as an important area for NR evolution as well as need for enhancing the Release 15 enabled use cases. 

The study item 800095 “Study on physical layer enhancements for NR ultra-reliable and low latency communication (URLLC)” evaluates the baseline performance achievable with Rel-15 NR URLLC for the follow key use cases, which shows that enhancements upon Rel-15 for latency and reliability are needed.      
· Release 15 enabled use case improvements

· Such as AR/VR (Entertainment industry)

· New Release 16 use cases with higher requirements

· Factory automation

· Transport Industry, including the remote driving use case
· Electrical Power Distribution

The study item 800095 “Study on physical layer enhancements for NR ultra-reliable and low latency communication (URLLC)” concludes that it is beneficial to support a set of enhancements to URLLC, and further establishes detailed recommendations as given in Section 9.2 in TR 38.824. In addition, as described in TR 38.825, it is recommended to support the handling of scenario 1 (see section 5.2.2 in TR 38.825) and scenario 3 (see section 5.2.4 in TR 38.825).
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 to URLLC (Ultra Reliable Low Latency Communications), considering both FR1 and FR2 as well as TDD and FDD. The objectives follow the recommendations of the study item on physical Layer Enhancements for NR Ultra-Reliable and Low Latency Communication (URLLC), which are described in section 9.2 in TR 38.824. In addition, handling of scenario 1 and scenarios 3 for intra-UE multiplexing is included in the objectives. 
Detailed objectives of the work item are the following:
· Specification of PDCCH enhancements [RAN1]

· DCI format(s) with configurable sizes for some fields, with a minimum DCI size targeting a reduction of 10~16 bits relative to Rel-15 DCI format 0_0/1_0 and a maximum DCI size that can be larger than Rel-15 DCI format 0_0/1_0, and provide the possibility to align with the size of the DCI format 0_0/1_0 (including possible zero padding if any) 
· Increased PDCCH monitoring capability on at least the maximum number of non-overlapped CCEs per slot for channel estimation for at least one SCS subject to restrictions including, but not necessary limited to, those identified in TR 38.824. Enhancements for PDCCH monitoring capability on the maximum number of monitored PDCCH candidates per slot (with potential restrictions) can be further considered.
· Specification of UCI enhancements [RAN1]

· More than one PUCCH for HARQ-ACK transmission within a slot
· At least two HARQ-ACK codebooks simultaneously constructed, intended for supporting different service types for a UE
· Specification of PUSCH enhancements for both grant-based PUSCH and configured grant based PUSCH [RAN1]

· For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· Specification of enhancements to scheduling/HARQ [RAN1]

· Out-of-order HARQ-ACK associated with PDSCHs with different HARQ process IDs
· Out-of-order PUSCH scheduling associated with different HARQ process IDs, including overlapping PUSCHs and non-overlapping PUSCHs in time-domain
· Methods to handle DL data/data resource conflicts for overlapping PDSCHs in time-domain, scheduled by dynamic DL assignments 
· Specification of enhanced inter UE Tx prioritization/multiplexing [RAN1]

· UL cancelation scheme (see section 7.2.1 in TR 38.824) 
· Enhanced UL power control scheme (see section 7.2.2 in TR 38.824)  
· Specification of enhanced UL configured grant transmission [RAN1, RAN2]

· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 
The work in this item shall follow the agreements made during the study item.

Note: The work in this item should consider the relevant work in other Rel-16 work items.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the following requirements [RAN4]

· Base station demodulation performance requirements

· UE 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

	
	
	
	
	
	


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

	38.211
	NR; Physical channels and modulation
	RAN#86
	Core Part

	38.212
	NR; Multiplexing and channel coding
	RAN#86
	Core Part

	38.213
	NR; Physical layer procedures for control
	RAN#86
	Core Part

	38.214
	NR; Physical layer procedures for data
	RAN#86
	Core Part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#87
	Core Part

	38.322
	NR; Radio Link Control (RLC) protocol specification
	RAN#87
	Core Part

	38.331


	NR; Radio Resource Control (RRC); Protocol specification
	RAN#87
	Core Part

	38.104
	NR; Base Station (BS) radio transmission and reception
	RAN#89
	Perf. Part

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	RAN#89
	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.
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)
Yan Cheng, chengyan.cheng@huawei.com
Company:
Huawei
7
Work item leadership

Primary: RAN WG1 
Secondary: RAN WG2, RAN WG4
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

	Huawei

	HiSilicon

	Hepta7291

	SK telecom

	Nokia

	Nokia Shanghai Bell

	Telecom Italia

	Dish

	KDDI

	MTI

	Deutsche Telekom

	KT

	Sierra Wireless

	Sony

	NTT DOCOMO

	Motorola Mobility

	Lenovo

	Xilinx

	Ericsson

	Sequans

	Fujitsu

	Xiaomi

	Orange

	III

	Interdigital

	Vivo

	CATT

	Intel

	OPPO

	LG Electronics

	Qualcomm

	Panasonic

	MediaTek

	NEC

	ZTE Corporation

	Sanechips

	Samsung

	Mitsubishi Electric


