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1. Introduction

This paper presents the procedure for Downlink Data Transfer and Service Request in ISR case. 
2. Discussion
It is agreed that when ISR is activated for 2G and/or 3G, Idle Mode UP Termination is in S-GW. In this case after ISR activation, whenever the UE changes state from PMM_CONNECTED to PMM_IDLE, the SGSN will notify the S-GW, so that when the downlink data arrives at S-GW, S-GW will trigger paging the UE in parallel in E-UTRA and 2G/3G registered area. When the UE receives the paging in one RAT, it will initiate service request procedure in that RAT. And if the UE is in active mode, when the data arrive at S-GW, as long as there is tunnel toward ENB, the data will be sent along the tunnel, or else the data will be sent to SGSN.
However, for the idle mode UE, the question is when the downlink data arrive, S-GW will send data or signalling to SGSN to trigger paging. 
The tunnels between S-GW and SGSN are always kept until the UE deactivates the corresponding bearer. If SGSN treats S-GW as GGSN, S-GW will send data to SGSN when data for idle mode UE arrive. While the problem is the UE may camp in LTE, so either SGSN transfers data back to S-GW or S-GW duplicates data for the case that the UE responds in SAE.
The procedure is depicted in figure 1:
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Figure1: Downlink Data Transfer and Service Request for ISR: data trigger
Another solution is to trigger SGSN to page the UE by signalling. There is no drawback of duplicating data or transferring data back. But the problem is that SGSN will receive signalling for the UE although the tunnel exists, which is misaligned with the current GPRS. The procedure is depicted in the figure 2.
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Figure2: Downlink Data Transfer and Service Request for ISR: signalling trigger
3. Conclusion
IMUPT is agreed to be in S-GW for ISR, so that downlink data for idle mode UE will be terminated in S-GW and then S-GW will trigger paging in two RAT’s register area. To achieve it, S-GW should be aware of the UE status, so SGSN will notify S-GW the UE status once it changes from PMM_IDLE to PMM_CONNECTED or from PMM_IDLE to PMM_CONNECTED. There are also two solutions for S-GW to trigger SGSN to paging the UE; one is data trigger, and the other is signalling trigger. Due to less change to SGSN, data trigger solution is preferred. If it is agreed, Huawei would like to draft the text proposal.
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