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Abstract of the contribution:

This contribution argues that the network should be able to trigger UEs to re-establish PDN connections subject to SIPTO during idle-mode mobility when it is beneficial to re-select another, close-by Local GW, e.g. in case the UE moved a significant distance from the original Local GW. 

Discussion
Several solutions proposed for SIPTO assume a Local GW (e.g. Local P-GW or GGSN, or a TOF) close to the macro cell (e.g. eNB or RNC) or the home cell that enables local breakout (traffic offload) for SIPTO traffic. 

However, in the EPS the concept of “always-on” was adopted. This means that once a UE has established a PDN connection, it remains configured in the network even in case the UE goes idle. This feature has the great advantage that the UE can communicate right-away when it becomes active and does not require re-establishment of a PDN connection (incl. allocation of a new IP address) at the time when the user wants to communicate.

The problem with this in the context of SIPTO is as follows:

1. Once a UE has established a PDN connections to a well-positioned (Local) P-GW (in the core or close to the radio station) for traffic that is subject to SIPTO, it maintains this connection – and therefore also this “local” GW – until it explicitly disconnects from this PDN.
2. This implies that if the user moves a significant distance away from this (H)eNB, the chosen (Local) P-GW providing the access towards the service network (i.e. PDN) may not be optimal anymore.
The following figure illustrates this deficiency for a user that first connects to a service via a macro cell (eNB1) and a “near-by” P-GW in the core network (step 1), and then moves a significant distance away while in idle mode. Without the optimization, the UE remains connected to the P-GW originally chosen, although a Local P-GW (LP-GW1) could offer a more optimal access to the service.
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To resolve this problem, it is proposed that the UE simply re-establishes the PDN Connections subject to SIPTO traffic during idle mode mobility when it has moved away a significant distance from the originally selected “local” P-GW. By simply re-establishing the PDN Connection, the default P-GW selection mechanism would ensure that the UE will again be connected to a local P-GW that is geographically/topologically close to the user’s location. As a result, the traffic subject to SIPTO would be again “broken out” or “offloaded” at the most suitable location from the user and operator point of view. 

Note that instead of triggering the UE to re-establish a PDN connection when appropriate, the network could also simply disconnect the PDN connection. However, in this case the UE would first have to establish a new PDN connection (incl. IP address allocation, tunnel configuration, etc.) before it can become active, again. This would break the “always on” concept and also negatively impact the user experience as extra delay is incurred.

Conclusion 1:  
Enable UEs to re-establish PDN connections during idle-mode to allow automatic re-selection of a close-by P-GW in case the UE moved a significant distance from the original P-GW.
Since the proposed PDN connection re-establishment procedure is proposed to take place only during idle-mode mobility, no degradation of the service quality or service disruption would be introduced.
The open issue is to identify when a UE should re-establish a PDN connection. The following solutions are feasible:

Option 1: Periodically – after a configurable time period 

The problem with this solution is that stationary UE will introduce a lot of extra signaling overhead without any gain for the operator. 
Option 2: Upon Tracking Area Update – whenever the UE changes tracking area

The change of tracking area ensures that the UE has actually moved away from the original location. It is however not clear whether the re-establishment would actually lead to a different Local GW.

Option 3: Upon indication from network – whenever the network considers it beneficial

The network indicates to the UE (e.g. as part of idle-mode mobility procedures or with a special cause for the PDN disconnection) when a PDN connection subject to SIPTO should be re-established. Since the operator has the knowledge of the network topology and the available local P-GWs, it can indicate to the UE when the re-establishment of a PDN connection is worthwhile – i.e. when this leads to a better P-GW selection and thus to a more optimal path.

Conclusion 2:  
Enable the network to indicate to a UE when to re-establish a PDN connection subject to SIPTO – in order to maintain a local P-GW that is geographically/topologically close to the user.

Proposal

We propose to capture the above conclusions in TR 23.8xy as sketched below.

Start of 1st Change

5
Architecture solutions

5.1
Architectural principles
The following architectural principles apply to all Local IP access and Selected IP traffic offload solutions for the Home (e)NodeB Subsystem:

-
For  traffic going through the mobile operator's Core Network, the SGW/SGSN User Plane functions are located within the Mobile Operator's Core Network;

-
Mobility management signalling between the UE and the network is handled in the Mobile Operator's Core Network;

-
Session management signalling (bearer setup, etc.) for LIPA, SIPTO traffic and traffic going through the mobile operator's Core Network terminates in the Mobile Operator's Core Network.
-
Reselection of a UE’s offload point for SIPTO traffic that is geographically/topologically close to the user shall be possible during idle mode mobility procedures.

Start of 2nd Change

5.6
Solution 5 – Selected IP Traffic Offload solution based on local PDN GW selection

5.6.1
Applicability

This solution supports the following scenarios:

-
Selected IP traffic offload for macro network

-
Selected IP traffic offload for home (e)NodeB subsystem

5.6.2
Architectural principles

Common principles applying to both UMTS and EPS:

-
The GW selection mechanism in the MME/SGSN takes into account the location of the user for the PDN connection/PDP context activation, and selects a GW that is geographically/topologically close.
-
The MME/SGSN shall be able to trigger a UE during idle mode procedures to re-establish a PDN connection in order to re-select a P-GW that is geographically/topologically close to the user.
-
Selected IP traffic is offloaded at the local gateway using external IP connectivity.

5.6.3
Open architectural issues

This section lists the open architectural issues which have been identified for this solution.

-
Whether existing GW selection mechanisms need to be improved for selected IP traffic offload.
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