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1
Introduction
In the last SA 2 ad hoc meeting, Vodafone raised many issues pointing out the benefits of terminating LTE-idle mode packets in the MME rather than in the Serving Gateway. These issues remain valid and relevant and Vodafone still believe that the correct solution is the MME.

This document considers other issues related to the choice of where to buffer packets in idle mode.
2
Idle mode buffering for 2G/3G
In 2G and 3G, idle mode packets are buffered in the SGSN. In ‘Connected but inactive mode’ (c.f. URA-PCH), packets are buffered by the RNC.
When deciding where to idle mode buffer packets in LTE, it is important to know whether or not it is planned to change the buffering points for 2G, 3G-idle, and 3G-inactive.

When contemplating changes to legacy, installed equipment, it is important to understand the economic benefit that it delivers.

If the buffering point for 2G and 3G is moved to the S-GW, then:

· each 2G transition to STANDBY state needs to be signalled to the S-GW;

· each 3G transition to PMM Idle needs to be signalled to the S-GW; and

· each 3G transition to an inactive RRC state needs to be signalled from the RNC to the S-GW (probably via the SGSN).

What is the motivation for changing the SGSN design when it results in more core network signalling?
One reason would be to enable “signalling free idle mode mobility”. However, this quantity of core network signalling appears to run in total opposition to the intent of “signalling free idle mode mobility”.
Even if 3GPP decides to move the buffering point for 2G and 3G, the S-GW will probably need to interwork with non-upgraded 2G and 3G SGSNs. This is because ‘configuration’ on the 2G/3G SGSN can be used to make the SGSN treat the S-GW as if it was a GGSN, and, then S-GW uses the APN information received in the Create PDP Context Request message to select the PDN-GW. 

Partial Conclusions

a)
the idle mode buffering point for 2G remains in the SGSN

b)
the idle mode buffering point for 3G remains in the SGSN

c)
the “inactive mode, RRC connected” buffering point does not move to the S-GW.

d)
the “inactive mode, RRC connected” buffering point remains in the SRNC.

Note: combined 2G/3G SGSNs needs to be considered if, for example,  there is disagreement on point (b) but agreement on point (a) (and vice versa)

3
HSPA evolution and URA-PCH 

Within release 7 and release 8, TSG-RAN are examining modifications to the UTRAN architecture.
A significant number of companies are examining the movement of much of the RNC functionality into the BTS site. Such an architecture should reduce the time taken for a PMM-IDLE mobile to enter data transfer state, and hence this might mean that URAs spanning multiple BTS sites were not needed or were not widely implemented.

The full impacts of the HSPA evolution work are FFS. However, it might – or might not – decrease the need for “signalling free, LTE-Idle to RRC-Connected-URA-PCH mobility”. 

The author is not sure that this has any strong impact on the LTE buffering issue, but other companies might spot some key dependency.
4
S-GW agnostic to access technology

One of the strong drivers for the recent work on moving PDCP to the BTS site, was to make the SAE GW more common for different access technologies.
In the diagram below (which is an edited update of the one in S2-071254), the different idle mode buffering points are shown for the roaming case when the partial conclusions (a), (b) from section 2, above, are used.
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LTE buffering in S-GW


LTE buffering in MME
In the left hand picture it can be seen the S-GW adopts LTE-specific functionality, while in the right hand picture the S-GW is common across legacy, LTE and non-3GPP accesses.
Additionally, in the right hand picture the MME and SGSN benefit from sharing common functionality: and the MME/SGSN paging software may well have some synergies with that used by non-3GPP networks e.g 3GPP2 and WiMAX. 

Partial conclusion
e) placing LTE buffering in the S-GW makes the S-GW less access agnostic.
4
race conditions

When the eNB decides to move the mobile to Idle, what happens to packets already sent by the S-GW towards the eNB?

With buffering in the MME, the eNB just uses an X2 like interface to forward the packet to the MME, which buffers it, and pages.


With buffering in the S-GW, the packet would seem to be lost. However this packet might be important (eg voice mail alert, message, call completion service) and time correlated with the last packet transmission by the mobile. Unless the radio timeouts are aligned with service level timers, customer impacting service degradation can result/
Partial conclusion

f) placing LTE buffering in the S-GW requires a network operator to co-ordinate the setting of radio and service level timeouts. Somehow this concept needs to be extended to the roaming case.

5
Proposal
To review, discuss and agree on ‘partial conclusions’ a) to f), above
To discuss these points along with the other previously documented issues and agree that idle mode downlink buffering for LTE is placed in the MME.
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