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1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	X
	

	No
	
	
	
	
	

	Don’t know
	X
	X
	X
	
	X


2
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

	
	
	

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

	740005
	5G System - Phase 1
	Stage 2 normative work for the phase 1 of the 5G system architecture


3
Justification

5G system is supposed to be able to provide data transfer capability with strict performance requirements, e.g. very low latency and high reliability requirements, to fulfil the demands of vertical markets and applications. The performance requirements for low-latency and high-reliability are specified in SA1 TS 22.261. 
Typically, latency, jitter and reliability heavily depend on the implementation and deployment of the network. However, to enable the ultra-critical performance (e.g. latency less than 5ms or reliability equal to or higher than 99.999%), engineering implementation only will be not enough or not economical. 
In Release 15, SA2 has already specified some mechanisms that can help to reduce the end-to-end latency, e.g. PSA (PDU Session Anchor) relocation for SSC mode 2 or 3 session, application Function influenced traffic routing. However, shortening the path is not enough to guarantee all performances. Some other factors in 3GPP system, e.g. UE mobility, may cause latency and jitter thus need to be considered as well. Meanwhile, how to support reliability higher than the reliability of typical telecom network functions and single user plane tunnel has not been discussed yet. The 5G system and architecture need to be enhanced to enable the performance requirements, and the corresponding impacts and mechanisms need to be investigated.  
This study targets to investigate the mechanisms in 5G system and potential impacts to the 5G core network to enable data services with low latency, low jitter, and/or high reliability, between UE and external entity, between UE and DN, between UEs.  

4
Objective

The study item will study the solutions and potential enhancements needed for 5GC to enable data services with one or more the following requirements defined in TS 22.261:

1. Providing 3GPP data services with low latency, e.g. less than 5ms between UE and DN.
2. Providing 3GPP data services with high reliability, e.g. equal to or higher than 99.999% between UE and DN.

3. Providing 3GPP data services with low jitter, e.g. less than 100µs between UE and DN.

The study shall include:
· Investigate the key issues for meeting the requirements on latency, jitter and reliability in 5G system.
· Study how to minimize the impacts of UE mobility to the latency and jitter between AN and CN, and within CN, caused by e.g. changing of user plane tunnel between UPF and AN node.
· Study how to realize transmission with reliability higher than the reliabilities of single user plane tunnel of N3 and N9 and NFs in the user plane path by e.g. redundant transmission.
· Study how to monitor the QoS conditions in core network for the QoS flows with above requirements.
· Study potential impacts to charging and policy control.
NOTE 1: Solutions for the core network backbone and backhaul transport (i.e. below GTP-U layer on the user plane) are out of scope of this study.
NOTE 2: Any implementation or deployment aspect for URLLC services identified in the study can be concluded whether to be published as an external TR at the end of the study.

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) 
	Rapporteur(s)
(see note 2)
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	New TR
23.xyz
	Internal TR
	Hui Ni, Huawei (Hui.ni@huawei.com)
	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)

Hui Ni, Huawei, Hui.ni@huawei.com
7
Work item leadership

SA2

8
Aspects that involve other WGs

9
Supporting Individual Members

	Supporting IM name

	Huawei

	China Telecom 

	CATR

	Telecom Italia

	InterDigital

	CATT

	China Mobile

	China Unicom

	Hisilicon

	III

	Deutsche Telekom

	NEC

	Orange

	NTT Docomo

	Sprint

	AT&T

	Verizon

	KDDI

	ITRI

	Oppo

	LG Electronics

	Nokia

	Nokia Shanghai Bell

	

	

	

	


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"
