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1. Introduction

In SA2#56c Ad Hoc meeting in Warsaw, the issue of Idle Mode Termination was discussed. If the Idle Mode Termination is in Serving GW, the problem that the Serving GW needs be aware of UE’s 2G/3G state, especially the URA_PCH state, was raised. However, it is believed that the problem can be evitable with a careful design of the solution to the “Signalling Free”. 
In this paper, a solution to the “Signalling Free” is proposed to make the S-GW avoid being aware of UE’s 2G/3G state when the Idle Mode Termination is in S-GW. 
2. Discussion
In the Annex D.3.4 of TR 23.882, the two different alternatives of “PMM-Idle and URA-PCH state Handling” are proposed, which are so-called “Synchronous Mode” and “Asynchronous Mode”. The following is the description of each mode in TR 23.882:
======================excerpt from Annex D.3.4 of TR 23.882==============================

a) synchronous mode:

Whenever the UE turns to PMM_IDLE state, the SGSN informs MME/UPE; and whenever the UE moves in URA_PCH state, the SRNC informs MME/UPE (via SGSN), so that the UPE gets “UTRA active or not” as “idle” synchronously. When downlink data arrive at the UPE, the MME/UPE starts paging in E-UTRA and the MME/UPE requests the SGSN to page the UE if the UE’s “UTRA active or not” and “E-UTRA active or not” both are “idle”. In case the UE responses in UTRA, the UPE set “UTRA active or not” as “active”.

b) asynchronous mode:

Although the UE moves in PMM_IDLE or URA_PCH state, the MME/UPE may not know about it and the “UTRA active or not” is still “active”. When downlink data arrive at the UPE, the UPE send data to the SGSN. In case the UE is in PMM_IDLE state, the SGSN pages the UE in UTRA and return copy data to the UPE to indicate it to page the UE in E-UTRA. In case the UE is in URA_PCH state, the SGSN send data to SRNC, and the SRNC return copy data to the UPE (via SGSN) to indicate it to page the UE in E-UTRA. If the UE responses paging in E-UTRA, “UTRA active or not” will be set “idle”.

======================excerpt from Annex D.3.4 of TR 23.882==============================

From the description above, it is easily found that the S-GW can’t avoid being aware of 2G/3G state with the Synchronous Mode. However, with the Asynchronous Mode, this problem may be avoided. Figure below depicts a method of “Downlink Data Transfers” with the Asynchronous Mode. 
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Figure 1: Downlink Data Transfer
In this solution, the tunnel between SGSN and S-GW exists all the time unless the “Signalling Free” is deactivated. When any downlink data arrive, the data will be transferred along the tunnel between S-GW and ENB as long as this tunnel exists. Otherwise, the data will be transferred along the tunnel between S-GW and SGSN. The data may be turned back to S-GW with the indication of paging in a bigger area if the UE is inactive in UTRA (i.e. UE is in PMM_IDLE or URA_PCH, if URA_PCH is handled as inactive). And then, the S-GW will trigger MME to page the UE in the E-UTRAN. Meanwhile, the SGSN or the RNC will also send Paging in the registered Routing Area. If the UE responses the paging in the E-UTRAN, the tunnel between ENodeB and S-GW will be established. If the UE responses the paging in the UTRAN, the S-GW will act as a 3G-GGSN, and send the data along the tunnel to the SGSN, then to the UTRAN.
With the proposed solution above, the S-GW can easily avoid being aware of UE’s 2G/3G state. Therefore, the concerned problem can be solved.
3. Conclusion

In summary, assuming asynchronous mode downlink data transfer procedure for “Signaling Free” solution, the Idle Mode Termination in S-GW does not break the 3G principle that the GGSN needs to know UE’s state. Therefore, Huawei suggest SA2 to agree that Idle Mode Termination shall be in Serving GW
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