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Abstract of the contribution: this contribution discusses how the paging is stopped in the technology where the UE is not camped in ISR context.
Introduction

When the UE is in ISR, it is not known in which technology it is currently camped on, and therefore paging happens on all potential technologies where it could potentially be camped on. The nodes performing paging are the SGSN and the MME. The SGW triggers paging, but it is not involved in paging itself after this is triggered.
The UE will respond to paging in the technology where it is camped on (if it is reachable). The node which received the resulting service request will then issue an Update bearer request towards the SGW to establish the user plane connection over S4 (if the node is the SGSN), or S1 (if the node is the MME). It is an open issue whether the MME/SGSN should indicate to the peer node (SGSN/MME) to stop paging, or whether the SGW should. This paper support not having a “man in the middle” between SGSN and MME to stop the paging on the MME and SGSN respectively.
Discussion

The functional allocation decided for the EPS locates the paging function in the MME and SGSN, and the DL buffering for idle mode users in the SGW (for UTRAN and GERAN, this happens when the SGW is in the path to the SGSN from the PDN GW, otherwise the buffering in idle mode is in the SGSN). As a consequence of this functional allocation, the SGW is in charge of triggering paging in the MME and in the SGSN when the exact technology where the UE is located is not known at the SGW, i.e. the UE is in ISR mode, and not in URA-PCH state in the UTRAN and it is idle in both LTE and legacy technologies.

When paging is triggered at both the SGSN and MME, and the page is successful in one of the two technologies, the UE will attempt the set up of the user plane connection to the SGW. This implies that at some point the SGSN or the MME will issue an “Update Bearer Request” towards the SGW to set up S4 and S1 User Plane connectivity respectively. 
The MME or the SGSN which received the request to set up user plane connection to SGW needs also to make sure at the same time that the SGSN or MME stop paging on the technology where the UE is clearly not camped on. Since the communication of this information is involving the MME and the SGSN as the communication endpoints, it is clearly preferable that this communication happens directly via the S3 (see figure 1) and not mediated by the SGW via the S11/S4 interfaces (see figure 2).
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Figure 1- Stop page over s3
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Figure 2 - Stop page over S11/S4

The advantages of this “direct” approach are:

· the delay in stopping paging is minimized (minimizes risk of issuing useless pages over the technology where the UE is not camped on) – see this by comparing figure 1 and figure 2
· the entities in charge of paging functionality coordinate directly rather than mediated by the entity in charge of DL buffering (this provides a better functional partitioning of the paging and buffering roles in the network)

· the success of the Update bearer procedure and the success of the “Stop paging” procedures are decoupled and are independent (so a failed Update bearer request requiring retransmission of this message over S4/S11 is not in the way of stopping paging).. the option to use a separate message over S11/S4 top inform the  SGW to trigger stop paging towards S4/S11, would unavoidably double the amount of signalling needed to stop paging, which is not acceptable.
· There is no other use of the stop paging message between the SGW and the MME/SGSN, so there is no potential synergy with other procedures.

In view of these advantages, we believe the best option is to have direct communication between MME and SGN to stop paging, rather than indirect communication via the SGW.
Conclusion

It is proposed that as part of the ISR paging procedure, the MME and the SGSN inform directly over the S3 interface the peer SGSN/MME when they need to stop paging for a specific UE.
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