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1
Introduction

The potential movement of PDCP to the LTE BTS opens up the question of whether other “non-IP router/MIP HA/standard user plane handling” functionality should remain on the core network user plane nodes.
One such issue is whether to maintain the UPE (SAEGW) as the Termination point for packets in idle mode.

This paper suggests that it would be preferable to move this function to the MME and/or that more time is taken to debate this topic.

2
Discussion

2.1
Paging Functionality

So far, PS domain paging has not been discussed in any great detail and some important aspects have been ignored.

For example:
a) firewall functionality is needed in the system to avoid mobiles being charged for spam and other unsolicited traffic from the internet. This firewall however still needs to permit downlink packets from the operator’s IMS and MMS servers, etc. The current architectures do not show this firewall functionality, however, it probably makes sense to add this to the home SAEGW.
b) paging retransmission. Currently, and in most radio systems, a single mobile terminating call will lead to retransmission of the radio paging messages if the first page is not answered by the mobile. With the current working assumption, it is still open as to whether this is an MME or a UPE function.
c) “blocking paging”. In the PS domain, several packets may arrive in quick succession for an idle mode mobile. It does not make sense to page (and re-transmit pages) for every packet, so, normally an SGSN starts a timer when the first packet arrives and does not page again, because of other packets until the timer expires. With the current working assumption, it is still open as to whether this is an MME or a UPE function.
d) roaming. With a UPE integrated in the SAEGW, the link to the MME is only from the GW in the VPLMN. Hence, with the current “UPE idle mode termination assumption” for downlink packets, the SAEGW has to determine whether or not the mobile is roaming. 

2.2
How to perform Idle Mode termination in MME?
This can be performed in a similar manner to R’7 One Tunnel. Namely, that when the mobile drops from Active mode to Idle mode, the GTP-U tunnel is switched from GW-eNodeB to GW-MME.
Existing SGSN packet paging functionality (for retransmission and blocking) can then be copied across to the MME.

When the mobile responds to paging and enters active mode, the MME forwards the buffered packets to the eNodeB and ‘modifies’ the tunnel so that it runs from GW to eNodeB.

In the roaming situations, and in idle mode, the GW treats all downlink packets the same – namely it receives one packet and sends it out on a tunnel on the other side (either to the Visited GW, or to the MME or to the eNodeB.)
2.3
Benefits of Idle Mode Termination in MME

a) in situations which do not warrant Flow Based Charging, the GW can be kept very simple.

b) existing SGSN procedures can be copied onto the MME.

c) a combined MME/SGSN can act as a common control platform for 2G, 3G and LTE. At least the 2G component ensures that some user plane functionality is present in the MME/SGSN. Note, however, that the data rate requirements in “idle mode” and 2G are much less than for active mode LTE !
d) the load on the MME seems to be the same irrespective of whether the MME receives a “GTP-U packet with IP payload”, or, a GTP-C packet containing a Page Request.
e) the functionality on the GGSN/GW is common for legacy 3G/2G and LTE when the MME does the idle mode termination.

f) Intra-cell transitions between active and idle mode should be minimised in all cases. However, there seems to be little difference in GW load between “switching a tunnel from eNodeB to MME” and “switching a tunnel from eNodeB to an internal GW buffer”.

g) the MME has subscription information and is a control plane node where it seems plausible to implement “intelligent paging strategies”. For example, the MME could be configured so that it retransmits pages up to 3 times for IMS INVITE and IMS BYE messages, pages only once for other IMS messages, and never pages for IP-PING packets. Similarly, subscription information can be used to determine the subscriber category (emergency services, ordinary subscriber, telemetry machine, etc) and influence retransmission schemes and, potentially, paging in adjacent tracking areas.         This feature is not appropriate for the GW/GGSN.
3
Summary
Idle mode packet termination seems preferable in the MME rather than in the UPE/GW.

However, this issue does not impact other decisions and can be concluded later on if needed.
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