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1 Introduction
Today Rel-10 SIPTO design restricts the original selected local access anchor point to be fixed during the mobility to support the service continuity.  This contribution describes the motivation for the route optimization to be allowed for SIPTO service continuity support to avoid the degradation on the user experience and the added complexity to the network engineering and planning. 
2 Discussion
In Rel-11, requirements were introduced for the service continuity support for SIPTO to prevent service interruption to the data flow e.g. for voice services. However, according to the mobility management mechanism as specified in TS23.401, once a UE has established a PDN connection, in order to maintain the service continuity, the UE’s traffic is required to be anchored at the L-PGW that was originally selected. This happens even if the UE has moved closer to another L-PGW that could offer a more optimal connectivity to the service. As a result, the UE’s SIPTO routed traffic will take a non-optimal route (e.g. tromboning in the case of H(e)NB) which could significantly impact the user experience and also introducing additional complexity to the network engineering and planning in order to guarantee the network and system performance to support service continuity.
The following scenarios illustrate the problem statement for SIPTO without the support of route optimization.
Scenario1: The user establishes a SIPTO PDN connection via eNB.
The following figure1 illustrates the scenario on the non-optimal route due to SIPTO operation for the user moving between macro cells. A user first connects to a service via a macro cell (eNB) and a L-PGW1 closed to the user’s location is chosen due to the SIPTO operation. The user’s traffic path is the red line as shown in figure1. Eventually, the user moves away from the L-PGW1. To maintain the service continuity, the UE stays connected to the L-PGW1 that was originally chosen and is subjected to a non-optimal route towards the UE’s destination target. The blue line in figure1 shows the non-optimal route after the mobility operation with SIPTO. The L-PGW2 could offer a more optimal access for the UE. The optimal route via L-PGW2 is shown by the green line below in figure1. Compared with the optimal route (as shown by green line in figure1) that is between the S-GW2 and L-PGW2, the non-optimal route (as shown by blue line in figure1) between S-GW2 and L-PGW1 needs to pass through the Backbone connecting the two buildings, more intermediate hops will need to be traversed and hence, it could degrade the user experience and also complicate the backhaul network engineering and planning in order to maintain the service continuity performance. 
[image: image1.jpg]q caipe I
X . Buildingl
{ ! /

e

~<——— Orignal SIPTO waffic path
Non-optimal route for SIPTO
traffic after movement

Optimal route for SIPTO
traffic after movement

-~

-——




Figure1 the SIPTO PDN connection is established via eNB and the user moves away
Scenario2: The user establishes a SIPTO PDN connection at the local network.
A local network referred by this scenario here is a residential/enterprise network deployed with H(e)NBs which provides a coverage for one or more houses,  buildings or for an enterprise. 

The SIPTO non-optimal routing at the local network also has significant impact to the user experience and network planning when supporting the service continuity. The figure2 below illustrates this scenario. A user first connects to a service via a H(e)NB in the local network. As the result of the SIPTO operation, the L-PGW1 in the local network is chosen as the SIPTO anchor point. The original user’s traffic path is shown as the red line below in figure2. Then the user moves away from the local network to the macro. To maintain the service continuity, as of SIPTO design today, the UE remains connected to the L-PGW1 which results to have the non-optimal route towards the UE’s target destination as shown in the blue line below in figure2. 
In this scenario, the user’s traffic has to traverse the Backhual twice while there is an alternative anchor point, L-PGW2, closer to the user’s new location that could offer a more optimal access to the service as shown in the green line below in figure2. When comparing the non-optimal route (as shown in blue line in figure2) with the optimal route (as shown in green line in figure2), the route optimization can provide a better user’s experience and simplify the network engineering and planning.   
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Figure 2 the SIPTO PDN connection is established at the local network and the user moves away
The non-optimal route caused by SIPTO has serious consequences as described below:
1. The non-optimal route will increase the latencies and jitters which are the critical performance considerations when maintaining the service continuity for real-time service e.g. voice service.  Not only the transport latencies but also the service establishment latencies will be impacted by the non-optimial route. Consequently, the user experience will be degraded.
2. The non-optimal route will result to the increase of the transport distances between the source and destination. From the operator’s point of view, even with the amount of the real-time sensitive traffic (e.g. voice) to be offloaded is not in high volume, given the tromboning traffic route cased by SIPTO service continuity support, it could complicate the network engineering and planning to ensure the real-time performance requirement still be met.  The complexity of the network engineering and planning could be translated into higher CapEx and OpEx. 
So it’s necessary for the SIPTO support for service continuity to allow the route optimization to maintain the user experience and to minimize the network engineering and planning complexity. 
3 Proposal
It is proposed to have the SIPTO support for service continuity to allow the route optimization in order to avoid performance degradation of user experience and to reduce the complexity on the network engineering and planning, and thus to agree the related CR S1-111200.


















































































































