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Abstract of the contribution:

This contribution discusses the problem of P-GW re-selection for fast-moving or far-moving UEs while being idle. To avoid frequent PDN disconnections and unnecessary associated signaling, it is proposed that the MME can indicate (during mobility procedures) when a more optimal P-GW is available without necessarily forcing the UE to immediately disconnect.

Discussion 

The increase in the number of mobile data users and in particular the rapid traffic increase associated with emerging mobile applications, along with the decrease in the ARPU, are all factors that lead mobile operators to utilize traffic offload mechanisms. According to the SA2 agreement for Macro SIPTO, such traffic offload shall be achieved based on local P/S-GWs located close to the RAN. This leads essentially to a decentralized mobile network deployment as depicted in Fig. 1. 
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Fig. 1 Example of a decentralized mobile operator network.

In such decentralized networks, to make efficient usage of the network resources, the network needs to always select optimal P-GWs (in terms of geographical proximity and/or load) for UEs in ECM-idle mode and notifies them of such. For this purpose, a number of solutions can be envisioned. 
We compare them considering the use case of fast-moving or far-moving UE while being idle.
Solution 1: 
In this solution, the network (i.e., MME) disconnects the UE whenever an optimal P-GW becomes available (i.e., without any intelligence). Since the network has no knowledge of the type of applications being active on the UE, their state (e.g. when they refresh their registration/subscription) and the impact of the forced disconnection, the UEs must in most cases immediately re-establish the PDN connection and also trigger certain applications to re-register/subscribe again (e.g. IM or SIP applications). For fast/far-moving UE, this will clearly result in a large number of unnecessary signaling that have certainly some impact on the UE battery. Admittedly, the solution is straightforward and has minimal impact on the MME. 
Solution 2: 
In this solution, the MME disconnects the UE with some intelligent logic. For example, the MME takes into account the history of UE mobility (e.g., number of handoffs/TAUs performed) to decide whether to immediately disconnect the UE or to delay the disconnection request till after a predetermined period of time. In comparison to Solution 1, this solution reduces the frequency of PDN disconnection requests and consequently has less impact on the UE battery lifetime. However, the solution relies on the intelligent logic at the MME, as the MME needs to keep track of UE mobility. 
Solution 3: 
In this solution, the MME indicates the availability of a more optimal P-GW in the TAU response without enforcing the disconnection. The disconnection is enforced only at service area boundaries (Fig. 1). Compared to Solutions 1 and 2, this solution is clearly efficient in terms of reduced signaling, as it enforces PDN disconnection only at service area boundaries and does not require any intelligent logic considering the UE mobility pattern at the MME (i.e., simple implementation). Furthermore, it also enables the UE to take into account the type of applications that are active and their state in the decision when to re-establish the PDN connection. This allows the UE, for example, to re-establish the PDN connection – if it was previously indicated by the network – when the application updates its periodic registration/subscription status, and not just after, which would require another re-registration/subscription. 
Solution 4: 

A combination of the above solutions can be envisioned. For example, MME disconnects UE a given number of times as in Solution 1 and after that MME adopts Solution 3. 
Conclusion 
In order to avoid 
i) frequent PDN disconnections of idle mode UEs while moving at high speed and/or for long distance (which leads to unnecessary battery consumption), 
ii) unnecessary signaling for the PDN re-connection to a more optimal PDN GW, and
iii) unnecessary application layer signaling for registration/subscription based applications (e.g. IM, SIP),

we suggest to enhance the TAU procedures to allow MMEs to simply indicate to the UE in the TAU response the availability of a more optimal PDN connection, without enforcing PDN disconnection. 
Disconnection can still be enforced whenever needed (e.g. at service area boundaries).  

A Rel-10 CR for TS 23.401 that implements the stage-2 change is provided in S2-112365.
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