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Abstract of the contribution: This paper proposes to clarify the support of ISR for the network applying a long value of periodic RAU timer to a UE for NAS signalling optimization.
Discussion
For the support of MTC feature in Rel-10, to reduce network load from periodic RAU signalling, during Attach and RAU procedures the MME/SGSN can allocate a long periodic RAU timer value, a.k.a the extended value of the periodic RAU timer, to the UE. 

If ISR is active, a UE in idle mode runs periodic TAU/RAU timers and sends periodic TAU/RAU request depending on the camping cell, e.g. 2/3G cell or LTE cell, while the periodic TAU/RAU timer expires. Because of ISR activation and the long duration difference between periodic RAU timer and periodic TAU timer, the following issue occurs.

For example, a long periodic RAU timer value is allocated and sent via RAU accept message to the UE, and the period TAU timer value is a default value. In this case, the periodic TAU timer value is shorter than the periodic RAU timer value.
As shown in the following figure, if ISR is activated on such UE, when periodic TAU timer is expired, the UE camping on the 2/3G will initiate combined RAU procedure to the SGSN which resulting in Gs association to the MSC/VLR. In this case, the induced NAS signalling message on SGSN is based on the periodic TAU timer. That is, the extended periodic RAU timer does not take effects to save NAS signalling messages on the SGSN. The network load is not reduced by optimizing periodic RAU signalling.
[image: image1.png]UEin2/36 SGSN MME sow MSC/VLR Hss
RAU Request [ 9 @ SGs
— pssociated Associated
RAU Accept
extended
periodic RAU
timer)
IfISR ) ) )
is active | Combined Mobile reachatjle timer
ond RAU Request expires in MME
Periodic .
TAU timer Location Update Request SGSNULL
expires 2 Gs attached

RAU Accept :

IfISR is Periodic

NOT activel RAU Request
and - ——==

Periodic
RAU timer
expires.

Gs Associated

ISR is

De-activated

Mobile reachable
timer expires

in SGSN





Proposal
According to the aforementioned case, when periodic RAU timer value is longer than periodic TAU timer value, ISR activation brings no benefits on saving NAS signalling overhead. That is, both of network load reduction mechanisms are mutually exclusive. It is therefore suggested to support the following proposals:
Proposal 1 (ISR deactivation): 
The SGSN does not activate ISR if it allocates a long value of periodic RAU timer to a UE in the RAU accept message for optimizing periodic RAU signalling. 
Proposal 2 (no NAS signalling optimization): 

If ISR is activated on a UE, the SGSN shall not apply a long value of periodic RAU timer to the UE in RAU accept message.

Conclusion
This paper indicates a potential issue on applying two mutually exclusive network load reduction mechanisms (ISR and NAS signalling optimization via a long period RAU timer) on a SGSN supporting ISR, and proposes to clarify this issue on TS 23.060. The corresponding changes are provided by S2-122021 (Rel11), S2-122020 (Rel10). 
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