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Abstract of the contribution: This contribution proposes the inclusion of a requirement on Idle Mode Signalling Reduction for some of the cases considered in TS 23.402
1. Introduction

This contribution proposes the inclusion of a requirement on Idle Mode Signalling Reduction in TS 23.402
2. Background
2.1
What is Idle Mode Signalling Reduction (ISR)?
During the study item phase of LTE/SAE an important requirement has surfaced related to the so called “Idle Mode Signalling Reduction” (ISR) for LTE access. 

This refers to the ability of the idle mode UE to reselect from one access system to another without having to inform the network every time such reselection events have occurred.
2.2
Lack of ISR in GPRS systems
The ISR capability was not part of pre-SAE (GPRS/UMTS) system. 
In fact, in pre-SAE systems, every cell reselection events from GERAN to UTRAN, or vice versa, would trigger explicit over the air signalling from the UE, so that the network would know where the UE was reachable.

However, real-life experiences have proven that such explicit signalling happens quite often, even after a few years after initial roll-outs, due to a variety of reasons, from terrain characteristics, deployment models, different frequency bands or peculiarities of the access systems themselves. 
More importantly, such frequent explicit signalling had proven to severely and adversely impact battery life of dual mode GERAN/UTRAN terminals.

2.3
Why is ISR important in EUTRAN/EPS
With EUTRAN, a third radio access is added in the picture, together with GERAN and UTRAN. It can be expected that idle mode reselection events between any two of GERAN, UTRAN and EUTRAN will be even more frequent.

For this reason, ISR is a very useful feature of EPS, since it will tackle the “frequent idle reselection” problem thus increasing the battery life and efficiency of triple-mode 3GPP only terminals (LTE/UTRAN/GERAN connected to the EPS.
High-level principles for ISR for TS 23.401 have been agreed in S2-073797.

A pictorial illustration of ISR is also provided below
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Figure 1. Basic principle of ISR
3. Relevance of ISR to TS 23.402
3.1
Existence of specific interoperation cases to be optimized
Within TS 23.402, optimized interoperation scenarios between 3GPP and certain non-3GPP accesses are being considered
This means that solutions are being studied so that TS 23.402 provides efficient mobility management in active mode (i.e. handovers) between 3GPP and certain non-3GPP accesses. 
This is intended to allow a level of active mode mobility between 3GPP accesses and those non 3GPP accesses comparable to the one that is possible among 3GPP accesses.

So far, requirements for such optimizations are documented for the case of non 3GPP accesses being CDMA2000 and WiMax. 
Solutions fulfilling these requirements are documented for the case of CDMA2000. The remainder of this contribution focuses on the specific case of the non 3GPP access being CDMA2000, with the understanding the further extensions of the requirement to other accesses are of course possible.
3.2
Importance of ISR for the 23.402 scenarios requiring optimization
It is expected that those operators interested in optimized interoperation scenarios between 3GPP and .CDMA2000 are in general interested to achieve for their network a level of integration among their 3GPP and 3GPP2 accesses comparable to those other operators that only have 3GPP accesses.
If ISR is supported only between LTE and legacy 3GPP accesses, the expected battery life of LTE terminals for operators with 3GPP legacy would be significantly better compared to the battery life of LTE terminals for operators with 3GPP2 legacy.
Therefore, we consider that these CDMA2000 operators would greatly benefit from some version of Idle Mode Signalling Reduction as well.

4. Can ISR be realized for TS 23.402?
While a detailed technical discussion on how ISR can be realized for TS 23.402 should be held separately, it is worth to quickly consider whether in general ISR appears feasible for 23.402 or not. Therefore, the goal of this section is merely to assess such feasibility.

For example, a viable approach, and appropriate to TS 23.402, would be to realize an inter system ISR solution by utilizing the inter system mobility management protocol itself. e.g. maintaining the IDLE state in two access systems (e.g. LTE and CDMA 2000) in parallel. Incoming downlink packets would be routed by the PDNGW to both access systems by the mobility protocol, thus triggering paging towards such a dual mode UE. The dual mode UE would respond from the access system from where it receives the page; such a response would consequently remove the “dual binding” from the PDNGW

It it worth noting that, in this type of approach, no coordination between the two access systems would be needed and thus the required specification effort is minimized.

In conclusion, we believe that ISR for TS 23.402 is feasible

5. Proposal
It is proposed that Idle Mode Signalling Reduction is added as a requirement to TS 23.402. A corresponding text proposal is contained in the Annex to this document
Annex A: Text Proposal to TS 23.402
*** Start of 1st change ***

4.1
General Concepts

 […] 
4.1.1
General Concepts for interworking between E-UTRAN and CDMA2000

The mobility management procedures specified to handle mobility between E-UTRAN and CDMA2000 accesses (as required by TS 22.278) shall include mechanisms to minimize the service interruption during handover and where possible support bidirectional service continuity. 
-
This applies to UEs supporting either single or dual radio capability. 

-
The mobility management procedures should minimize any performance impacts to the UE and the respective accesses, for example, UE battery consumption and network throughput.

-
The mobility management procedures should minimize the coupling between the different accesses allowing independent protocol evolution in each access.
The mobility management procedures specified to handle mobility between EUTRAN and CDMA2000 shall include mechanisms to limit signalling during idle mode inter-RAT cell-reselection.
*** End of 1st change ***
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