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Abstract of the contribution: A way of reducing the complexity of ISR is proposed. 
1 Current ISR specification
As part of the SAE study item, it was agreed in 23.882 to provide effective means to limit mobility related signalling during inter-RAT cell reselection in idle state. The intention is to avoid a UE toggling between EUTRAN and GERAN/UTRAN and performing TAU/RAU signalling at each access change. As a solution to this problem, the ISR (Idle State Signalling Reduction) feature is being specified, where the UE can be registered in both UTRAN/GERAN and EUTRAN, and not perform TAU/RAU at access change once registered both at an SGSN and at an MME. When downlink data arrives to the UE in idle mode, paging is performed in both GERAN/UTRAN and EUTRAN. The UE responds in the access where it is located; the paging in the other access will terminate without UE response. 

While the ISR solution is a very generic way of solving the problem, it introduces significant additional complexity as it has become apparent from the recent specification efforts. At the last SA2 meeting it was estimated to be 60% specified. The ISR solution has impacts on the UE, MME, SGSN, Serving GW, and HSS, and impacts most of the signalling procedures. (That impact on CS fallback has not been analyzed yet.) It is expected that the implementation work for the current ISR solution, considering all the possible use cases and error possibilities, will be significant. The complexity of the solution needs to be justified by the analysis of the expected gains. It is therefore proposed to consider ways to reduce the complexity of ISR. 
As another aspect, ongoing discussions about integration of GERAN/UTRAN accesses into the EPC have indicated an operator need to enable a simple solution without forcing operators to make significant upgrades to the existing deployments. One solution being discussed is to connect GERAN/UTRAN by the use of Gn/Gp directly from the SGSN to the PDN GW/GGSN. Such a solution provides a number of advantages, on the other hand it is clear that the current ISR needs to be altered as it relies on the presence of S4. 
Below we discuss one possible simplification of ISR which does not require S4. 

2 Simplified ISR with collocated MME-SGSN

In the context of parameter mapping between EUTRAN and GERAN/UTRAN, it has been agreed to provide means for collocated MME-SGSN nodes such that NAS messages of a UE can be routed to the same combo MME-SGSN after access change. It is proposed to use such combo MME-SGSN nodes for the purpose of ISR. Standalone MME and SGSN nodes are of course still possible, without the optimization of ISR. 
The UE can register a TA list as well as a 2G or 3G RA in the combined MME-SGSN. Note that a possible extension of the concept is that both a 2G and a 3G RA can be registered, allowing ISR to be used between GERAN and UTRAN. Whenever the UE stays within the registered areas, it does not need to perform new TAU/RAU signalling. The UE is provided with both a GUTI and a P-TMSI when using ISR, as in the current solution. These identifiers are allocated so that they point to the MME and SGSN sides of the combined node, respectively. 

Collocation of MME and SGSN allows to keep the GERAN/UTRAN contexts and the EUTRAN contexts (i.e., bearer state, security context) synchronized within the node, and avoids mechanisms to perform ISR synch between them. This also simplifies UE since the ISR synch trigger can be avoided. 

The collocation of MME and SGSN allows for reducing the impact on HSS, since the very same MME-SGSN combo node can be registered for both EUTRAN and GERAN/UTRAN accesses, hence double registration at HSS can be avoided. However it is still necessary to let the HSS provide subscription information and possibly authentication vectors for both accesses. 

When a downlink packet arrives in idle state, the UE needs to be paged in both EUTRAN and GERAN/UTRAN. The paging can be initiated from the same MME/SGSN node. When the UE responds on one of the accesses, the paging in the other access can immediately be terminated within the same node. 

Concerning downlink packet buffering, several possibilities are possible. One option is to perform buffering in the PDN GW. In the non-roaming case, if the PDN GW and the Serving GW are co-located, this results in the same solution as currently. It is expected that limiting ISR to the non-roaming case does not significantly change its performance. 

3 Conclusion
Due to the high complexity of the current ISR solution and the desire to enable release 8 SGSNs to directly connect to the PDN GW/GGSN, it is proposed to consider ways of simplifying ISR. One approach has been discussed to rely on combo MME-SGSN nodes for ISR. It is proposed to further discuss this approach. It is proposed to decide on the ISR solution based on an analysis of the expected gains versus the complexity of the solution. 
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