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9.1.2
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: 
Enhanced Industrial Internet of Things (IoT) and URLLC support
Acronym: NR_enh_IIOT
Unique identifier: 
{A number to be provided by MCC at the plenary} 
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
	


Potential target Release: {Rel-XX}. 

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.


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

3
Justification

The achievable latency and reliability performance of NR are keys to support use cases with tighter requirements. In order to extend the NR applicability in various verticals, the SI of NR IIoT has concluded that certain enhancements of RAN features in different layers should be specified for Rel-16. NR Rel-15 evolved to support use cases including the following:

· Release 15 enabled use case improvements

· Such as AR/VR (Entertainment industry)

· New Release 16 use cases with higher requirements

· Factory automation

· Transport Industry

· Electrical Power Distribution

Release 16 work item delivered part of the intended enhancements and also email discussions prior RAN#86 identified additional improvement needs, which are reflected in this Release 17 WI.

In TSG SA side enhancements for the support Time-Sensitive Communications (TSC, as defined in TR 23.734) have been discussed, to enable accessing market beyond TSN solution included in Release 16 (which represent only small part of the industrial automation market).
The support of unlicensed operation needs checking if Release 16 features need any additions to enable operation on FR1, especially in controlled environments, which assumes an environment which contains only devices operating on the unlicensed band installed by the facility owner and where unexpected interference from other systems and/or radio access technology only sporadically happens.
The intra-UE priorization was covered in Release 16 while the intra-UE multiplexing was still missing from Release 17.

The additional UE feedback can enable better HARQ operation and/or MCS selection.

Many wide area services can utilize 5G synchronization method without relying on full TSN capability (DS-TT and NW-TT). Includes electrical utilities, network and UE test devices, some VIAPA services as seen in TS22.263, trading and payment systems, 5G smart watches, etc.
4
Objective

4.1
Objective of Core part WI
The detailed objectives of the Work Item are:

1. Study, identify and specify if needed, required Physical Layer feedback enhancements for meeting URLLC requirements covering 
· UE feedback enhancements for HARQ-ACK [RAN1]

· CSI feedback enhancements to allow for more accurate MCS selection [RAN1]

Note: DMRS-based CSI feedback is not in scope of this WI 
2. Identify potential enhancements to ensure Release 16 feature compatibility with unlicensed band URLLC/IIoT operation in controlled environment [RAN1, RAN2]
a. Detailed objectives to be clarified at RAN#87 based on essential issues to be identified in RAN#87 (if any)
3. Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. Specify multiplexing behavior among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
4. Enhancements for support of time synchronization:

a. RAN impacts of SA2 work on uplink time synchronization for TSN, if any. [RAN2]
b. Propagation delay compensation enhancements (including mobility issues, if any). [RAN2, RAN1, RAN3, RAN4]
5. RAN enhancements based on new QoS related parameters if any, e.g. survival time, decided from SA2. [RAN2, RAN3] 
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

1. Specify the necessary RRM performance requirements for the above objectives.
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

	38.300
	Stage-2 description of RAN enhancements for support of Industrial IoT.
	RAN#91
	Core

	38.331
	Stage-3 Control Plane enhancements for RAN enhancements for support of Industrial IoT (all objectives).
	RAN#92
	Core

	38.321
	Support for intra-UE prioritization/multiplexing and TSC-related scheduling enhancements.
	RAN#92
	Core

	38.323
	intra-UE prioritization/multiplexing and TSC-related scheduling enhancements.
	RAN#92
	Core

	38.306
	UE capability stage 3 for support of Industrial IoT
	RAN#92
	Core

	38.212
	Support for intra-UE prioritization and TSC-related scheduling enhancements.
	RAN#91
	Core

	38.213
	Support for intra-UE prioritization and TSC-related scheduling enhancements.
	RAN#91
	Core

	38.214
	Support for intra-UE prioritization and TSC-related scheduling enhancements.
	RAN#91
	Core

	38.410
	Stage 2 NGAP support for TSC-related enhancements 
	RAN#91
	Core

	38.413
	Stage 3 NGAP support for TSC-related enhancements.
	RAN#92
	Core

	38.415
	PDU session user plane protocol support for higher-layer multi-connectivity.
	RAN#92
	Core

	38.420
	Stage 2 XnAP support Industrial IoT enhancements 
	RAN#91
	Core

	38.423
	Stage 3 XnAP support for Industrial enhancements.
	RAN#92
	Core

	38.425
	NR user plane protocol support for Industrial IoT enhancements.
	RAN#92
	Core

	38.460
	Stage 2 E1AP support of Industrial IoT (all objectives).
	RAN#91
	Core

	38.463
	Stage 3 E1AP support of Industrial IoT (all objectives).
	RAN#92
	Core

	38.470
	Stage 2 F1AP support of Industrial IoT (all objectives).
	RAN#91
	Core

	38.473
	Stage 3 F1AP support of Industrial IoT (all objectives).
	RAN#92
	Core

	
	
	
	

	
	
	
	

	
	
	
	


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)
Dawid KOZIOL (dawid.koziol@nokia.com)

Company:
Nokia
7
Work item leadership

Primary responsible WG: RAN2
Secondary responsible WG: RAN1
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

	Ericsson

	NEC

	Asia Pacific Telecom

	Bosch

	Sharp

	Mediatek

	TCL Communications

	Softbank

	Sony

	ITRI

	KT Corp

	Dish Network

	Qualcomm

	FUTUREWEI

	CATT

	Huawei

	HiSilicon

	vivo

	Motorola Mobility

	Lenovo

	Fujitsu

	Intel

	ZTE Corporation

	Sanechips

	Samsung

	Mitsubishi Electric

	III

	Apple

	ETRI

	Oppo

	Wilus

	Docomo

	Telefonica

	Panasonic

	CMCC

	DT

	TMO-US

	Telia Company

	AT&T

	Vodafone

	Verizon

	LG Electronics

	Telenor

	KDDI

	Xiaomi

	InterDigital


