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Abstract of the contribution:

Discussion and proposal to handle the different ISR cases by the same aligned mechanisms. Furthermore, especially the UE specific ISR functionality should be minimized to limit the risk of UE related specification of implementation errors.
Introduction

For normal ISR operation 23.401 describes signaling of two TMSIs in RAU/TAU by the UE. And there are ongoing discussions and evaluations about how to handle interoperation with pre-Rel-8 SGSNs, perhaps also no-ISR-supporting Rel-8 SGSNs and how to handle combined MME/SGSN. Then there are initialization and error cases that signal only a single TMSI in RAU/TAU. All the different cases are preferentially handled by the same aligned mechanisms. Furthermore, especially the UE specific ISR functionality should be minimized to limit the risk of UE related specification of implementation errors. Updating network functionality requires typically less effort than updating a UE population.
Proposal

Following these targets it is proposed to have for the UE only a single set of generic rules that apply to all network configuration scenarios. These rules are described in the table below. For the UE it is basically to store internally after a RAU/TAU or a bearer modification what TMSI it has to use as the only signaled TMSI in the next RAU/TAU.

	Type of UE-CN interaction
	Next RAU or TAU with:

	RAU/TAU and ISR is indicated
	TMSI of current RAT

	bearer change with SGSN
	P-TMSI

	bearer change with MME
	GUTI

	TAU / no ISR is indicated by MME
	GUTI

	RAU / no ISR is indicated by SGSN
	P-TMSI


Following this model all MM procedures are updated to cope with the single TMSI signaling. It should be noted that the handling of separate GUTI and P-TMSI/RA and also the parallel registration is not changed. Only the signaling of two TMSIs in the NAS signaling is reduced to one TMSI (GUTI) only. As a result there are also simplifications for the CN. There are no longer questions whether there is encryption needed for the second TMSI. The 2G/3G NAS signaling needs only the ISR indicator in addition. No additional TMSI/GUTI and no special RAU/TAU update types are needed for ISR. The MME and the SGSN need to contact only one single old node and not two as in some of the current flows. The R7 SGSN and also the R8 GTPv1 SGSN need to know nothing about ISR as the RAU Request signaling is not extended.
The combined MME/SGSN is supported by configuring the that the routing IDs (part of the TMSIs) and used by the RAN bring the signaling from the different RATs to the same MME/SGSN node. The same configuration may be used for separate nodes to avoid changing nodes in the pool, especially when ISR is not used.
The update of the flows includes also that the UE memorizes after each update procedure which of the two TMSI it needs to indicate in the next update request as shown in the table above. The need for “ISR sync” after a bearer modification requires a special handling. When a bearer changes while on 2G/3G RAT the UE memorizes to use the P-TMSI for next update (stores need for ISR sync in old notion). Any further update via 2G/3G with ISR indication from SGSN shall not reestablish the ISR state in the UE as the sync with the MME is still pending. The same happens when the bearer changes via LTE. 

Further Simplification for the UE
For the UE the ISR functionality may be simplified further by taking out the ISR MM – SM dependency as shown in the table.

	Type of UE-CN interaction
	Next RAU or TAU with:

	RAU/TAU and ISR is indicated
	TMSI of current RAT

	TAU / no ISR is indicated by MME
	GUTI

	RAU / no ISR is indicated by SGSN
	P-TMSI


As the UE is no longer triggering by TAU/RAU a bearer context transfer between MME and SGSN it is signaled network internally. A bearer release is quite likely signaled by the SGW in any case to the other CN node. For additional bearer setup or bearer modification the SGW can signal this to the other CN node. With GTPv2 signaling models it is the normal signaling that MME and SGSN receive such signaling from the SGW. The addition would be that the SGW sends an bearer activation or update to the other CN node initiated by the bearer activation/modification performed by the CN node currently serving the UE.
