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	Radio Access

	X
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

Heavy usage of core network resources may cause processing or transport delays, which can lead to unexpected race conditions. E.g. if during a PDN connection establishment, the PGW defers its response to the MME/SGSN due to signalling delays in the PGW, PCRF or OCS, the MME/SGSN may attempt to establish the PDN connection via an alternative PGW. If the first PGW still processes the original request and requests the PCRF to establish a Gx session, the PCRF tears down the IP-CAN session established via the second PGW, resulting then in failure of any subsequent VoLTE call establishment. 

Some race conditions can result in network inefficiencies (e.g. release and re-establishment of PDN connections by a large number of UEs), further aggravating the network conditions and leading to severe end user's service degradation (e.g. call establishment failures).
4
Objective

The objective of this work item is to study various EPC race conditions scenarios and assess whether to improve the existing stage 3 protocols and/or specifications for effective handling of these race conditions. The stage 3 updates, if needed, may consist in EPC (GTP-C and/or Diameter) signalling improvements, recommendations on how to minimize the occurrences of the issues, and/or clarifications on the EPC nodes' behaviour.
The following race conditions will be studied in particular:

1. Potential overlapping transactions in the network, in networks experiencing processing or transport delays, whereby the original request is repeated towards an alternative node. If the original request is still pending in the network, it may lead to tear down valid context/session established via the alternative node. 
2. Requests may arrive late at receiver due to transport or processing delays, and after the sender has timeout. This can lead to unnecessary signalling and processing overhead for obsolete requests. 
Other race conditions (e.g. crossing of messages) may be considered too during the study, if necessary.
5
Service Aspects

Not applicable.
6
MMI-Aspects

Not applicable.
7
Charging Aspects

SA5 may be consulted regarding the charging interfaces.
8
Security Aspects

Not applicable.
9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	
	
	

	No
	
	X
	X
	
	X

	Don't know
	
	
	
	X
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Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	29.8bc
	Study on EPC Signalling  Improvements for Network Efficiency 
	CT4
	
	CT#68 (June 2015)
	CT#69 (Sept. 2014)
	CT3 may be consulted regarding the PCC interfaces.
SA5 may be consulted regarding the Charging interfaces.

	
	
	
	
	
	
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11
Work item rapporteur(s)
Verizon, Jay Lee, jay.lee@verizonwireless.com 
12
Work item leadership

CT4
13
Supporting Individual Members
	Supporting IM name

	Verizon

	Alcatel-Lucent

	LG Electronics

	Nokia Networks
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