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Abstract of the contribution:

This paper compares solutions with independent timers versus solutions with same timer(s) for both RATs.  
1. Discussion

With Idle state Signalling Reduction (ISR), coordination between MME and SGSN is needed mainly when bearers are involved (PDP contexts in SGSN): for change of security parameters and change of bearers. 

With regards to the mobility (MM context in SGSN), it could be valuable to remain independent as it brings minimal changes to SGSN when ISR is introduced. It has also been shown in [1] that double registration at HSS, which means central synchronization place, is much more simple and safe than the single registration solution with MME-SGSN synchronization; double registration at HSS participates in the registration independency.
It is expected that when LTE coverage is not “patchy”, which is what should be expected for the user experience, the R8 UEs will remain in LTE coverage most of the time. It is therefore important that for this case, the MM contexts in the SGSN is removed to avoid:
1- useless contexts in SGSN, for obvious capacity reasons;

2- useless paging messages on the 2G/3G radio, as they are exactly what ISR is fighting against. Paging messages are very costly in terms of radio as they are repeated several times and are sent on quite large areas (it is common that a RA corresponds to a full RNC i.e. hundreds of cells).
Periodic Update timers are configured by the operator to avoid useless paging messages over the radio: it is a compromise between the number of RA Update messages and the number of useless paging messages, and depends on the size of the RA. The timer T3212 can be configured between 6 minutes and more than 24 hours (in deci-hours coded between 1 and 255). Default is 54 minutes.
Two major solutions have been expressed:

A- the UE has one single Periodic Update timer is used for both MME and SGSN, and each time the timer is reset in one node, it is also reset in the other node. 

B- The UE has two independent Periodic Update timers: one for SGSN and one for MME.

Solution A and solution B both solve the ping-pong issues where the UE moves frequently between LTE and 2G/3G coverages: the commonality of the two solutions is that the UE performs RAU and TAU only when it accesses a new RA or a new TA list, and not when moving between LTE and 2G/3G. 
Solution A saves 50% of the Periodic Updates compared to solution B. But solution B avoids the two issues mentioned above (useless paging messages and MM contexts when the UE remains a long time on LTE or on 2G/3G. 
Solution A could be improved by adding an additional “guard timer” that is much longer than the normal Periodic Update timer, but as the normal Periodic Timer is configured by the operator as a compromise between the number of RA Update messages and the number of useless paging messages, it would increase the number of useless paging messages under the RAT the UE is not anymore.

2. Proposal
Considering that the default Periodic Update timer is 54 minutes, minimizing the savings of solution A, and that it is much more important to avoid useless paging messages (especially because RAs are generally wide areas) as well as to avoid useless MM contexts in SGSN, it is proposed to agree on solution B where two independent Periodic Update timers are used. 
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