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Title *
 : Single IP Flow Transfer across Different 3GPP and non-3GPP Accesses
Acronym *
 : IPSplit
Unique identifier *

1
3GPP Work Area *

	
	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

	450043
	IP Flow Mobility and Seamless WLAN Offload
	Specifies how different IP flows to the same APN can be transferred over different 3GPP and non-3GPP accesses but does not specify how a single IP flow can be split and transferred over different 3GPP and non-3GPP accesses.


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 *

Rel-10 specifications enable the transmission of different IP flows over different 3GPP and non-3GPP accesses according to operator policies and user preferences. According to the applicable stage-2 specs (TS 23.261 and TS 23.402) the UE and the HA in the core network select which radio access is best preferable to carry a specific IP flow and can seamlessly transfer this IP flow between different accesses. However, transmitting a single IP flow over different 3GPP and non-3GPP accesses (e.g. across 3GPP and WLAN) is not possible. Enabling such splitting of a single IP flow across different heterogeneous accesses can bring considerable benefits, such as:
1) 
Increased throughput: Using two radio accesses to transmit an IP flow can significantly increase the overall throughput provided to the application layer. 

2)
Increased availability: When one radio access becomes temporarily unavailable (e.g. due to connectivity issues identified by lack of ACKs), the other radio access could be used to carry all the flow traffic. 

3)
Increased reliability: Real-time IP flows, which are usually transmitted in unacknowledged mode, can suffer from large packet error rate when transmitted over low quality communication paths. Using path diversity to transmit such flows (e.g. transmit some or all IP packets on both 3GPP and WLAN accesses) can significantly reduce the received packet error rate, thus improving communication reliability.

4) 
Enhanced Mobility Support: Transmitting a single IP flow over 3GPP and non-3GPP access networks can enable a sort of vertical soft-handovers. For example, if an IP flow is split across 3GPP and WLAN non-seamless access, then when the WLAN signal is lost, the IP flow can be continued over the remaining 3GPP access. 
5)
Fine-grained Offload: If the UE can be configured to steer selected IP sub-flows (i.e. packet subsets of a given IP flow) to 3GPP access and offload other sub-flows to WLAN access, then a fine-grained offload mechanism can be realized. With such mechanism, the operator would be able to load-balance selected traffic across e.g. 3GPP access and WLAN access.
The above benefits justify the need to initiate a new study item and investigate potential solutions to enable single IP flow transfer across different 3GPP and non-3GPP accesses.
Transfer of a single IP flow across different 3GPP accesses (e.g. across UTRAN and E-UTRAN) is considered out of the scope.
4
Objective *

The general objective of the study is to introduce and evaluate potential solutions for enabling single IP flow transfer across different 3GPP and non-3GPP accesses. In this context, the following aspects should be investigated:
-
Potential enhancements to 3GPP Rel-10 architecture

-
Methods to split a single IP flow across 3GPP and non-3GPP accesses

-
Methods to maintain an IP flow when either the 3GPP or the non-3GPP access becomes unavailable
-
Enhancements to ANDSF policies (e.g. to inform the UE which IP flows can be transferred across different 3GPP and non-3GPP accesses and potentially how the flow can be split across theses accesses)

The study should be based on existing protocols and applicable mechanisms as much as possible, e.g. on protocols such as Multi-path TCP, SCTP and others, which can facilitate the transmission of a single IP flow over different communication paths.
5
Service Aspects

Services should not be impacted since this study focuses on transport aspects.
6
MMI-Aspects

N/A
7
Charging Aspects

Charging aspects should be considered for flows transferred across different access networks.
8
Security Aspects

This study is not envisioned to call for additional security mechanisms. However, if proposed solutions introduce new security aspects these aspects should be identified and addressed (by SA3).
9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	X
	
	X
	

	No
	
	
	X
	
	

	Don't know
	X
	
	
	
	X


10
Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	23.8xx
	Study on Single IP Flow Transfer on Different 3GPP and non-3GPP Accesses 
	SA2
	
	SA#52 (June 2011)
	SA#54 (Dec 2011)
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11

Work item rapporteur(s) *

Motorola Mobility
12

Work item leadership *

TSG SA2
13

Supporting Individual Members *

	Supporting IM name

	Verizon Wireless

	Motorola Mobility

	??

	??

	??
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