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3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 	Ultra Reliable Low Latency Communication for LTE 
Acronym LTE_HRLLCLTE_URLLC 
Unique identifier: 	750061 
NOTE:	For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.
	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 and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


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 and Nature of relationship is "parent WID".

2.3	Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	670041
	Study on Latency reduction techniques for LTE
	Study on how to reduce latency for LTE

	710180
	L2 latency reduction techniques for LTE
	Work Item on defining instant uplink access

	720091
	Shortened TTI and processing time for LTE
	Work Item on defining shorter transmission duration and reduced processing time

	710062
	Study on New Radio Access Technology
	Study on NR including URLLC techniques


NOTE:	Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 
3	Justification
New use cases demanding very low latency, very high reliability or a combination of high reliability and low latency (i.e. ultra-reliable and low latency communications (URLLC)) have been identified as one of the key trends of future wireless cellular communication beyond 2020 [1]. Such use cases include a rather diverse set of requirements on the combination of reliability and latency, including virtual and augmented reality (high reliability), remote tactile/haptic control (low latency), wireless industry automation (high reliability, low/medium latency), smart grids (high reliability, low/medium latency) and e-health (high reliability, low/medium latency) just to mention a few. 
3GPP LTE technology enhancements are needed to serve such new use cases and to remain technologically competitive up to and beyond 2020. As a candidate technology for ITU IMT-2020 submission, it is motivated to further enhance the LTE system such that it can meet the key IMT-2020 requirements [2] including those for URLLC in terms of reliability (1-10-5 reliability for small data packets within a latency of 1ms) as well as latency (≤1ms one way user plane latency). 
Besides fulfilling the tight ITU IMT-2020 URLLC requirements, the LTE technology evolution should also be able to serve use cases with requirements that are less stringent in terms of combinations of reliability and latency. Therefore, it is of importance to provide the network with a toolbox of features to operate with different reliability and latency targets for UEs of different capabilities, in different propagation conditions as well as various network deployment scenarios (from local to wide area). 	
LTE is based on HARQ operation, which gives a high latency cost to reliability, i.e. it is possible in case of errors to retransmit a packet multiple times to reach a low error rate, but it will require multiple HARQ RTTs. Also the lowest possible error rate is determined by the failure rates in HARQ feedback, and the highest reliability is ensured by RLC retransmission, which is a slow process. The Rel-14 WI on “L2 latency reduction” [3] and the ongoing WI on “shortened TTI and processing time for LTE” [4] provide solutions for L1/L2 latency reduction. These solutions enable latencies at the levels mentioned above, but new functionality is needed to improve the reliability under latency constraints required for URLLC services. 
URLLC related studies are ongoing in the NR SI and are expected to be completed within the Rel-14 timeframe. Solutions identified in the NR study can be considered in this WI if they at least meet the following conditions:
-The solutions do not require changes to key LTE properties such as the frame structure, numerology and physical channel coding
-The solutions are backward compatible with the existing LTE system

[1] ITU-R M.2083-0, IMT Vision – Framework and overall objectives of the future development of IMT for 2020 and beyond
[2] ITU-R M.[IMT-2020.TECH PERF REQ], 300 (Rev.1)
[3] RP-160667, WI L2 latency reduction techniques for LTE
[4] RP-161922, WI on shortened TTI and processing time for LTE


4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to identify and specify solutions to support ultra reliable and low latency communication for LTE having rather diverse service requirements. The solutions should support configurable reliability and latency combinations and is to be specified on top of the existing LTE air interface for Frame Structure type 1 and Frame Structure type 2, including various LTE TTI lengths (1ms, 7-OS and 2-OS for FS1, 1ms and 7-OS for FS2) as well as existing LTE latency reduction techniques. For the relevant TTI lengths the work should be based on the outcome of the “shortened TTI and processing time for LTE” [4]. URLLC learnings from the NR SI phase (where applicable for the LTE framework) should be used as a starting point to avoid duplication of work as much as possible. Differences between NR and LTE requirements, and deployment scenarios, should be justified

The work is to be carried out in two phases. The first phase is to identify a set of reliability and latency requirements targeted for LTE and the corresponding candidate solutions, and to identify the most promising candidate solution(s). The second phase is to specify the most promising candidate solution(s) identified in the first phase. 

Phase 1 (till RAN#798)
· Identify improved communication reliability and different latency constraints combinations for both wide and local area deployments [RAN1]
· Consider the ITU IMT-2020 and the 3GPP TR 38.913 requirements on URLLC and the ability to enable the network to operation with a range of reliability targets and latency constraints.
· Identify any potential new evaluations scenarios [RAN1]

Phase 2 (from Nov 2017RAN#77)
· Identify solutions to improve communication reliability under different latency constraints for connected mode UEs having a valid timing advance setting, considering that differences in selected high level techniques between NR and LTE should be justified.
· Consider improvements to fulfil the targets in the following areas
· On the physical layer [RAN1, RAN2, RAN4]
· Control channels
· Data channels
· Scheduling procedure
· CSI measurements
· Efficient resource sharing with legacy or non-URLLC UEs
· On higher layers [RAN2]
· Data duplication. Solution will be based on PDCP duplication discussed in NR WI for LTE-NR Dual Connectivity.
· The mechanism should be applicable on top of LTE 1 ms TTI as well as shortened TTI
· Specify the most promising identified solutions for ultra reliable and low latency LTE communication for data channels and associated control channels and procedures, based on the outcome of Phase 1, targeting connected-mode UEs having a valid timing advance setting [RAN1, RAN2, RAN4]
· For the specified solutions introduce necessary UE and base station core requirements [RAN4]

Any solutions considered shall be backward compatible with the existing LTE system and shall not require changes to key LTE properties such as the frame structure, numerology and physical channel coding.
Note: Enhancements to mobility and DRX are not considered as part of this WI.
Note: Enhancements to control plane latency and LTE channel access procedures are not considered as part of this WI. 
Note: Multiplexing of URLLC and (e)MBB type of traffic within the same cell should be supported.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
Specify the necessary UE and base station performance requirements to support highly reliable and low latency communication.


4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all 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 leave the field empty otherwise enter a number 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 of them 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}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


Note 1:	Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.
NOTE:	If this is a RAN WID 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

	36.211
	Evolved Universal Terrestrial Radio Access (E-UTRA);
Physical Channels and Modulation
	RAN#80
	Core Part

	36.212
	Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding
	RAN#80
	Core Part

	36.213
	Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
	RAN#80
	Core Part

	36.300
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2
	RAN#80
	Core Part

	36.306
	Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); User Equipment (UE) radio access capabilities
	RAN#80
	Core Part

	36.321
	Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification
	RAN#80
	Core Part

	36.331
	Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification
	RAN#80
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#80
	Core Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#80
	Core Part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#80
	Core Part

	36.101
	Evolved Universal Terrestrial Radio Access (E-UTRA); 
User Equipment (UE) radio transmission and reception 
	RAN#82
	Performance Part

	36.104
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception
	RAN#82
	Performance Part

	36.133
	Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management
	RAN#82
	Performance Part

	36.141
	Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing
	RAN#82
	Performance Part


NOTE:	If this is a RAN WID 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)
Falconetti, Laetitia
Company: Ericsson
Email: laetitia.falconetti@ericsson.com


Hugl, Klaus 
Company:	Nokia
Email:	klaus.hugl@nokia.com
7	Work item leadership
RAN WG1

8	Aspects that involve other WGs
NOTE:	For RAN WIDs: 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

	Alcatel-Lucent Shanghai Bell

	Deutsche Telekom

	Ericsson

	III

	InterDigital

	KT

	LG Electronics

	MediaTek

	Nokia

	Orange

	Qualcomm

	Samsung

	SK Telecom

	Softbank

	SouthernLINC Wireless

	Telecom Italia

	Telefonica

	Telenor

	Telstra

	Verizon

	Vodafone

	ViaviSolutions

	Xilinx



