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1
Introduction
In the last SA2 meeting (#59, Helsinki), good progress was made in agreeing some of the principles for LTE <-> 2G/3G idles state signaling optimization. (See S2-073938 and its attachment, S2-073797)
This paper discusses some additional issues.

2
Synchronisation of subscriber data/context in MME and SGSN

2.1
Security contexts

Given the agreement on the SGSN and MME performing separate registrations with the HSS, and the author’s understanding of the state of SA3 discussions, it appears that the “idle mode” security contexts in MME and SGSN will be independent.
If this is correct, then there is no need for procedures to synchronise these. 
Proposal 1 – it is suggested that the independence of LTE and legacy security contexts is confirmed with SA3.
At handover/relocation, it is believed that the source CN node will supply the ‘base’ security parameters to be used in LTE_active/RRC_connected mode following the handover. It is assumed that these security parameters are used until the UE moves to idle mode, or, the (new) CN performs an AKA AND security mode setting procedure.

Proposal 2 – it is suggested that dialogue with SA 3 takes place on this issue (although it is more related to the handover signaling flows than to ISR).

2.2
Subscriber data (e.g. QoS Profile, SMS barring, Trace)

Not all parameters are needed by both MME and SGSN. For example, Trace might only be active on one RAT.
The QoS profiles might also be different on the different RATs (eg maximum bit rate).

Tentative proposal 3 – for simplicity, it is suggested that these types of subscriber data are not synchronized between MME and SGSN. Instead it is assumed that the HSS downloads a consistent set of data to MME and SGSN.
2.3
Session management/EPS bearer state

In idle mode, it will be common that the UE has several EPS bearers/primary and secondary PDP contexts active.
These could be activated when the UE attaches to LTE. Then the UE moves to LTE-IDLE and later on moves to its first 2G/3G cell. This should cause a Routeing Area update to occur, and this can move the Session Management state from the MME to the SGSN. The session management state includes the S-GW/P-GW/GGSN address.
Proposal 4 - The EPC needs to know that this is an ISR RA update, and hence to not delete the ‘bearer state information’ from the ‘old’ MME/SGSN. 
Proposal 5 – A request to activate ISR should be signaled in the Context Request message sent from the SGSN (or MME) to the MME (or SGSN). Acceptance (or not) of the ISR request should be indicated in the Context response. Both MME and SGSN then store their “ISR peer’s IP address”.
Proposal 6 - At MME-MME change  the new MME’s IP address needs to be made known to the ‘old SGSN’. To reduce the number of network interfaces, it is suggested that the new MME indicates in the TA update accept message, that the UE needs to perform an RA update the next time that it moves to 2G/3G. A similar procedure applies for SGSG-SGSN change.
If the UE enters active mode, modifies its EPS bearer/session management state and returns to idle mode, then a simple procedure would be that the UE performs an RA update/TA update at the next idle mode RAT change.
However, short voice calls and/or PoC sessions on one RAT might frequently involve the establishment of dedicated bearers that are released before returning to idle. Hence greater signaling reduction could be obtained if the UE stored its “idle mode session management state” (active PDP contexts/EPS bearers; their TFTs; their NSAPIs/EPS bearer IDs, etc); checked for changes when next returning to idle and only performed the inter-RAT RA update if there is a change to the “idle mode session management state”.
Proposal 7 – If the “idle mode session management state” changes, then the UE performs a TA/RA update at the next inter-RAT change.
2.4
“implicitly detached state”

If the mobile is using (either in active mode or idle mode) one RAT for a long period, then the “periodic routeing area timer” will expire in the other RAT and (as agreed in S2-073797) functionality is needed to ensure that the MME/SGSN does not delete the EPS bearers/PDP contexts in the S-GW/GGSN.
This could be achieved by signaling between MME and SGSN.
Basically, when the SGSN (or MME) determines that the UE has been inactive for a very long period (eg twice the PRU timer) in that RAT, it signals this fact to the MME (or SGSN). When the MME (or SGSN) also determines that the UE is very inactive, then the MME(or SGSN) can delete the UE’s context from the Serving and PDN Gateways AND inform the SGSN (or MME) that this deletion has been done.
If the mobile returns to the first RAT, then that RAT’s CN node signals to its peer CN node that the mobile has returned. 

Proposal 8 – in situations of long inactivity from a UE in one RAT, the above signaling mechanisms are used to avoid premature deletion of the PDP contexts/EPS bearers in the S-GW/P-GW/GGSN.
3
Mandatory UE support for ISR

Proposal 9 – it is proposed that support for ISR is mandatory for LTE mobile that also support 2G and/or 3G.
Note that in order to aid inter-operability testing, it may still be necessary for a mobile to signal its support of ISR to the Core Network.
4
Summary

It is proposed that the above 9 proposals are discussed and agreed as a pre-cursor to the drafting/agreement of the detailed signaling flows and procedures.
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