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1. Introduction

In Idle-mode Signaling Reduction (ISR) solution, URA_PCH state used to be handled as inactive. This contribution is to analyze URA_PCH state and proposes a better way to handle it.

2. Discussion

After ISR enabled, the UE in “inactive state” can move silently between E-UTRA and UTRA (in registered area), so that the signaling such as update/registration can be saved. So if URA_PCH state is handled as inactive, UE in URA_PCH state need not initiate update/registration when it enters E-UTRA, and Iu connection is kept until URA timer expires. Before URA timer expiration, the 3G state in UE is URA_PCH, and its paging area is TA list in E-UTRA plus URA area. When the UE comes back to the original URA before URA timer expiration, the UE won’t initiate any signalling. When the UE comes back to the other URA before URA timer expiration, the UE will initiate URA update like current 3G.
However, URA_PCH handled as inactive has some impacts on UTRAN for Idle Mode User Plane Termination (IMUPT) for 2G/3G either in S-GW or in SGSN/RNC. If IMUPT in S-GW for both 2G/3G and SAE, RNC is required to notify S-GW (via SGSN) the transition of UE states (e.g. Cell_DCH to URA_PCH or URA_PCH to Cell_DCH). If IMUPT is in SGSN/RNC for 2G/3G, RNC is required to trigger paging request in SAE when it finds the UE in URA_PCH state.
Therefore, we propose another way to handle URA_PCH state:

If a UE in URA_PCH state moves into E-UTRA, it will initiate TAU procedure. During the TAU, the old SGSN will be informed to release the Iu connection. As a result, the UE will become PMM_IDLE in 3G and LTE_IDLE in SAE. After then, the UE won’t initiate update/registration within the registered area.
The proposed solution has minor impacts on RNC considering IMUPT issue. There is no need to design complex procedures for handing URA_PCH. After URA_PCH UE moves into E-UTRA, only normal Idle-mode Signaling Reduction RAU/TAU will be performed. As long as there is Iu-PS connection, downlink data can be sent to RNC directly, notification message or returned data is not needed. And if the UE is found in URA_PCH state, paging will be sent only within the URA area (not URA area and TA list area)
While this method has the following drawback:
· One update is needed when the UE in URA_PCH state moves into E-UTRAN
One and only one update is needed; but the update procedure can be regarded as changing a URA. And the frequent unnecessary signalling at the border won’t happen (Ping-Pong Effect). 
However, considering the impacts on RNC, we do think this minor drawback can be ignored.
3. Conclusion

In summary, it is proposed to re-consider how to handle URA_PCH for ISR.
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