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Abstract of the contribution:

In this paper, we would like to trigger discussion on the following issue. When a UE, accessing a particular APN using a given PDN connection, performs handoff to a new base station, and a more optimized P-GW (e.g., in terms of load, geographical/topological proximity relative to UE, etc) becomes available, the UE should be able to set up a new PDN connection to the more optimized P-GW when the UE wants to initiate new sessions to the same APN. Such functionality becomes important in the context of MACRO SIPTO whereby many small scale offload points (e.g., small-scale P/SGW) are to be used to offload bandwidth-intensive traffic to/from a potential number of UEs.  
Discussion

In current specifications, a UE, supporting multiple APNs, may have different PDN connections (IP addresses), each associated with a different APN (e.g., Internet, IMS, WLAN, etc). When a UE is using a PDN connection to access a particular APN, that PDN connection (to the APN in question) does not change until the UE becomes idle. In other words, P-GW relocation is possible only during idle mobility, and when the P-GW changes, the old PDN connection is simply torn down. Additionally, as long as the UE has a PDN connection to access a particular APN, the UE will always use the same P-GW to set up any new sessions (IP flow) to the same APN. Here, a session (IP flow) is defined based on the IP address of the destination peer, application type, and underlying protocol types. It should be noted that a session may have more than one protocol type (e.g., SIP, RTP, and RTCP).

Figures 1 and 2 illustrate the problem. Here, we consider UEs supporting multiple APNs. We assume that a UE already has an ongoing or multiple ongoing sessions to an APN using a local P-GW (e.g. LP-GW1 in Figure 1). At a later instance, the UE performs handoff and connects to a different eNB (eNB2). At a certain time, the UE wants to initiate a new session to the same APN while the old session is still running. Although a more optimal P-GW (i.e., in terms of geographical/topological proximity and/or load) becomes available, the UE still uses the old PDN connection (i.e., PDN connection 1) to receive data of session 2.  
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Figure 1. PDN Connection 1 initiated at time t when UE is connected to eNB1.
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Figure 2. At a later instant and after performing handoff to eNB2, UE initiates a new session (IP flow) while the old is still running. Although a new and more optimal P-GW (LP-GW2) becomes available, the UE uses P-GW1 for the new session to the same APN.

It could be argued that in such a scenario, the network should migrate on-going PDN connections to the more optimal P-GW that has become available, but this operation is clearly unacceptable as it would have serious impacts on the service continuity of the ongoing sessions (IP flows). 

[image: image3.png]By
LP-GW1

eN

1

Optimized PDN
Connection

Handoff

eN

[

UE





Figure 3. When an optimal P-GW becomes available, UE could establish a new PDN connection via the new P-GW and launch the new session to the APN using the new PDN connection. The old session using the old PDN connection could still be maintain.

In Figure 3, we show that when a new, optimal P-GW becomes available, UEs should be able to establish PDN connections to the new P-GW to establish any new session to the same APN via this more optimal path. The on-going sessions could be kept using the old PDN connection. 
The figure shows a scenario whereby the UE performs handoff to an area where another optimal P-GW becomes available. However, the same mechanism could also be applied even if the UE remains in the same area (i.e., cell) and the P-GW it is connecting with, becomes heavily loaded, and another, more optimal P-GW (e.g., less loaded) is preferred. 

Conclusion: 
A UE should be able to establish a new session to a particular APN (e.g., subject to SIPTO) via a new and more optimal P-GW (when it becomes available) while keeping old sessions to the same APN running on top of old P-GWs till their corresponding sessions finish.
Proposal

We propose SA2 to work on solutions to enable UEs to support multiple PDN connections not only to different APNs but also to the same APN. We believe that enabling UEs to always have optimized PDN connections has benefits for the operator (e.g., load balancing, service localization, efficient support of SIPTO, savings in overall network resources, etc).
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