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Abstract of the contribution: Splitting and merging of IP flow refers to the case where the service IP flow is split into two (or more) “IP sub flows” (e.g. by the P-GW) each routed via access systems that are different from each other, e.g. two IP sub flows, one over a 3GPP access and the other over a non-3GPP access. Subsequently, the IP sub flows are merged in the UE (or vice versa for traffic in the opposite direction). Document describes benefits and identifies items for discussion and potential further work. 
Background and Objectives
Splitting and merging of IP flow refers to the case where the service IP flow is split into two (or more) “IP sub flows” (e.g. by the P-GW) each routed via access systems that are different from each other, e.g. two IP sub flows, one over a 3GPP access and the other over a non-3GPP access. Subsequently, the IP sub flows are merged in the UE (or vice versa for traffic in the opposite direction). 
Document describes benefits and identifies items for discussion and potential further work. 
The objective of the discussion is to consider potential impacts on capabilities, functional elements and interfaces, and to get feedback on prioritization, timing of capabilities, and partner interests.

Consider both non-roaming and roaming cases and cases where non-3GPP WL network operator is partner of MNO (PLMN/VPLMN). Network initiated control should be considered. 
The topic of split/merge of IP flow and multi-link access is also work-in-progress by the CELTIC European project MARCH (Multilink Architecture for Multiplay Services, http://projects.celtic-initiative.org/MARCH/march/index.php).
Benefits

· A broadband service can be provided even if any of the single accesses available can not support it.

· The access can be more robust if some redundancy is added, for example deploying scalable video coding where the base layer is transmitted over all links or the most robust link and extension layers are added using different available access networks.
· Scalable video services over multilink network can include more users dynamically adaptive to their individual terminal and available networks

· Transfer of (large amount) of data will be quicker.

· User experiences will increase as the users keep the connection longer and the capacity and/or robustness of the network connection is higher.

· Operator may be able to increase the network utilisation and/or avoid service unavailability.
Discussion – implications 

Questions and potential implications of splitting and merging of IP flow are (to be discussed):

· For 3GPP the relevant split/merge element (user plane) is the P-GW with HA supporting IP flow mobility and multi-access PDN connectivity
· ANDSF  – may be extended with provisioning based policies these service capabilities
· PCRF – may be extended with IP flow level mobility mgmt capabilities (policy decisions) to support split/merge case, both UE and network initiated.

· HA (located in P-GW) – may be extended with IP flow level mobility mgmt capabilities (policy enforcement)

· MME – may be extended with capabilities for cell and UE QoS/QoE information filtering and notification sent to PCRF to support network initiated dynamic policy decisions (load balancing, vertical handover, etc.)

form change history:
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"

