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Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	
	
	
	
	

	Don’t know
	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

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


2.3
Other related Work Items and dependencies

{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure.}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720005
	New Services and Markets Technology Enablers
	Provides system requirements to support ultra-low latency and ultra-high reliability

	770037
	EPS_URLLC
	supporting E-UTRAN URLLC with EPC

	710062
	Study on New Radio Access Technology
	Study on New Radio including URLLC supporting in NR

	
	
	


3
Justification

TS 22.278 (which references TS 22.261) has strong requirements for URLLC. These requirements include availabilities of 99.9999%. 
The Release 15 SA2 WID “EPC_URLLC” has identified QCIs to meet the link reliability and latency requirements, and RAN led work is providing solutions for handover with 0 ms data interruption. 
However, in Release 15, the availability relies on “implementation specific mechanisms” and the system level availability of 99.9999% may be tough to economically meet with a classical cellular network.
To put the SA1 requirements into context, Wikipedia (at https://en.wikipedia.org/wiki/Carrier_grade) describes ‘carrier grade’ as:
“In telecommunication, a "carrier grade" or "carrier class" refers to a system, or a hardware or software component that is extremely reliable, well tested and proven in its capabilities. Carrier grade systems are tested and engineered to meet or exceed "five nines" high availability standards, and provide very fast fault recovery through redundancy (normally less than 50 milliseconds).”
Owing to the way that one base station typically only serves a small fraction of a PLMN’s customers, and that there is frequently overlapping coverage with adjacent base stations, a cost effective base station may well target exceeding “4 nines”, rather than “5 nines”, availability.
The low latency requirements (in either TR 38.913 or TS 22.261 / TS 22.278) also pose severe challenges with regard to the time taken for transmission equipment to detect a link problem and do automatic reconfiguration. Any end to end latency requirement of below about 20 ms will probably impose similar problems.
Clearly it is possible to consider specialist implementations that deliver very high availability RAN nodes, transmission links, and other equipment. However, this is very likely to lose the economies of scale that underpin 3GPP’s success. 
Therefore, the supporters believe that a system-level study needs to be performed to understand how 3GPP can provide cost effective solutions for the needed levels of availability, reliability and low latency across the e2e communication. 
Typically, availability is improved by the use of independent components/networks (i.e. not sharing the same risks).

Following Release 15’s Non-Standalone “option 3” dual connectivity work, commercial quantities of UEs supporting Dual Connectivity of NR and LTE should become available. These devices support simultaneous transmission (and reception) using two leading edge radios and may provide the cornerstone for the creation of solutions using two independent base stations and independent core networks.
Providing solutions using the EPS ensures wide geographic coverage and applicability.
. 
4
Objective

The study item will study the solutions and potential enhancements needed for systems using EPS to enable data services (UE to Data Network, and, UE to UE via Data Network) with one or more the following requirements:

1. Availability greater than that of a single traditional 3GPP system based on commercially economic base stations, power supplies, transmission links and core network entities;

2. Providing reliable (e.g. better than 1*10-9 undetected bit error rate) 3GPP data services with low latency (e.g. less than 15 ms between UE and application server).
3. Providing prompt, deterministic recovery mechanisms following periods where the required connectivity quality was not achieved.

4. Investigating the provision of 3GPP data services with low jitter, e.g. less than 100µs between UE and Data Network.

The work may include, for example:
a) Identification of key issues
b) Study of the UE using two separate RANs and Core Networks simultaneously;
c) Study of how to minimize the impacts of UE mobility on the availability and reliability of the data connection
d) Study whether current the GTP-U/UDP based communication links (or the related control plane mechanisms) need enhancement for the targeted reliability.
e) For GBR QoS bearers, study of ‘notification’ mechanisms for periods where the QoS is not being achieved.
f) Identification of protocols for the use of multiple independent connections between UE and Application Server
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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

	New TR
23.urce
	Internal TR
	
	TSG#81 (Sep. 2018)
	TSG#82 (Dec. 2018)
	


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 2:
The first listed Rapporteur is the specification primary Rapporteur. Secondary Rapporteur(s) are possible for particular aspect(s) of the TS/TR. In this case, their responsibility has to be provided as “Remarks”.

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

	TS/TR No.
	Description of change 
	Target completion plenary#
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Work item Rapporteur(s)

Chris Pudney, chris.pudney@vodafone.com
7
Work item leadership

SA2

8
Aspects that involve other WGs

These will be identified during the study.
9
Supporting Individual Members

	Supporting IM name

	Vodafone

	Deutsche Telekom

	Telecom Italia

	Verizon

	Orange

	

	


form change history:
2013-12-06 v1.14.1 modified §11 to read: <FamilyName>, <GivenName>, (If the person is new to 3GPP work, give full contact coordinates, in particular, email address.)
2013-10-03 v1.14.0 removal of embedded help text
v1.13.2: adds tdoc header
v1.13.1: minor changes resulting from discussions at CT#41 & SA#41

v1.13.0: mods to enforce linkage amongst stages 1, 2, 3

draft mods Scarrone-Meredith 2008-07 ff

v1.12.1: removes revision marks following approval at SP-29
v1.12.0: includes provision for Study Items (SP-29)

v1.11.0: includes those changes from v1.8.0 agreed at SP-25.


v1.10.0: full circle

v1.9.0: a clean sheet

v1.8.0: includes comments from SA#24 

v1.7.0: includes comments from RAN, CN and T #24; also includes “early implementation” data

v1.6.0: includes comments made during review period prior to TSGs#24

v1.5.0: includes comments made at TSGs#23 (Phoenix)

v1.4.0: offered to SA#23 for approval

v1.3.0: offered to CN#23, RAN#23 and T#23 for comments

DRAFT4 v1.3.0: 2004-03-09: Incorporation of comments from Leaders list

DRAFT3 v1.3.0: 2004-02-19: Incorporation of comments from MCC members

DRAFT2 v1.3.0: 2004-01-29: Complete redraft:

v1.2.0: 2002-07-04: "USIM" box changed to "UICC apps"

2003-05-28: spelling of “rapporteur” corrected

2002-07-04: "USIM" box changed to "UICC apps"
