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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: 
EPC support for E-UTRAN URLLC
Acronym: LTE_URLLC-EPC
Unique identifier: 
{A number to be provided by MCC at the plenary} 
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Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	X
	

	No
	
	
	
	
	

	Don't know
	X
	
	X
	
	X
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	X
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	Ultra Reliable Low Latency Communication for LTE (LTE_URLLC)
	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


3
Justification

The LTE_URLLC WID justification states:

“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).
…..

[2] ITU-R M.[IMT-2020.TECH PERF REQ], 300 (Rev.1)“

The LTE_URLLC WID’s objectives include the ability to meet “TR 38.913 requirements on URLLC”. These include clause 7.5 on User Plane Latency and clause 7.9 on Reliability.
To easily and rapidly support these features, utilisation of the EPC is necessary. The anticipated EPC modifications are listed in the objective section below.
4
Objective

Utilise CUPS architecture and specify EPC functionality in the following areas:
a) 
Documentation of new QCI(s) to support URLLC services (e.g. using section 7.2 of TS 22.261 as examples) that are not covered by QCIs added as part of the EDCE5 work (e.g. add QCIs for the reliability aspects).
b) 
Aim to use APN to select SGW-C, PGW-C, and S/PGW-C but then review and if necessary improve SGW-U, PDN-GW-U and S/PGW-U selection procedures (and, if necessary, relevant interfaces) to enable the placement of the user plane functions at suitable locations for low latency service 
c)
 Improvements to enable low latency following UE mobility and, possibly, following the activation of a service requiring low latency. Retain single SGW-C per UE concept but utilise SGW-C’s “independent SGW-U per PDN connection” concept and expect to base on a “make before break” PDN connection mobility concept (with UE IP address change).  
Anticipated work and impacts are:

- 
decide on whether to initiate “make before break” from MME or PCRF, and perform subsequent specification work. 
- 
(if needed) PGW-C to PCRF interface extension to identify independent sessions for the same APN and UE (and if needed to support this, MME-SGW-PGW interface extension).  

For objective c) the different options (MME vs. PCRF) will be compared and possible intermediate versions of the solutions can be maintained in a living document in between SA WG2 meetings until CRs are drafted.
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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) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


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

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

	23.401
	Support for S/PGW-U selection improvements (if any)
	March 2018 

	23.401
	Support for S/PGW-U relocation improvements (if any)
	March 2018 

	23.214
	S/PGW-U selection/relocation improvements (if any)
	March 2018 

	23.401
	Overview of “make before break” process (e.g. adjacent to existing SIPTO procedures)
	March 2018 

	23.203
	(if any) PCRF related updates for “make before break” PDN establishment
	March 2018 

	23.203
	Gx support for multiple sessions for same UE and same APN
	March 2018 

	23.203
	Additional QCIs for URLLC
	March 2018
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Work item Rapporteur(s)
Chris PUDNEY

Vodafone
chris dot pudney at vodafone dot com
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Work item leadership

SA2

8
Aspects that involve other WGs

Stage 3 work in CT 1, CT 3 and CT 4 is anticipated.
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Supporting Individual Members
	Supporting IM name

	Vodafone

	Deutsche Telekom

	Qualcomm Incorporated

	KPN

	Intel

	NTT DOCOMO

	Telecom Italia

	Cisco


