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Abstract of the contribution: This paper proposes the need of a mechanism to ensure that paging reaches the UE, when the network has ISR activated,
1. Introduction

This paper investigates the case where CS Fallback is applied to the network with Idle Mode Signalling Reduction mechanism (ISR).  In such case where ISR is active, it is required to ensure that paging can be reached to the UE.  As a way forward, this paper proposes resolution by having Gs Association to both SGSN and MME.
2. Problem
In the world where both EPS and UMTS exist, it is possible that EPS is equipped with ISR. 
In the current architecture, MSC has Gs Association with SGSN and GS-like Association with MME.  However, it is not clarified yet whether Gs Association and Gs-like Association can be held at the same time or one at a time.  

With current Combined LA/RA mechanism, Gs association changes when SGSN changes.  If we apply the same concept, it can be assumed that association is changed from SGSN to MME, when UE changes from UTRAN/GERAN to EUTRAN.

However, in such case, CS-Fallback may have the following problem as depicted in Figure 2-1.
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Figure 2-1: The CS Fallback problem with ISR

If ISR is applied to the network and if the UE moves RA1 ( TA1 ( RA1 ( TA2 (suppose TA1 and TA2 are in the same TA list), the TA Update procedure does not take place.  In such case, the network cannot change its Gs Association from SGSN to MME, so the Network pages the UE through MSC ( SGSN, hence the UE in TA2 cannot receive the call.
3. Discussion

The above problem suggests that Network cannot be sure which access the UE is camped when ISR is active.  That means, there is a possibility that incoming calls cannot be reached to the UE unless paging can be sent to both E-UTRAN and UTRAN/GERAN.  Therefore, such mechanism will be needed in order to ensure that the call can be reached to the UE even when ISR is active.
To ensure that paging is sent to both EUTRAN and UTRAN/GERAN, one simple approach is that MSC keeps Gs Association to both MME and SGSN.  For example, in the above mentioned case, the paging can be reached to the UE if paging is performed over RA1 and the TA list containing TA2.
4. Proposal

It is proposed to agree to resolve the above issue, and add the following change to the TS23.xxx.

****Start of Change ****
7
Mobile Terminating Call

7.1
General
[…]
When the network has ISR activated, a mechanism is needed to ensure that CS Fallback paging is correctly reached to the UE.
When the network has ISR activated, network sends paging to both EUTRAN and UTRAN/GERAN.  To enable this, MSC must set up its Gs Association to both MME and SGSN.
**** End of Change ****
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