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1
Introduction

Fast dormancy (FD) was introduced in Rel-8 to allow a UE to use the Signalling connection release indication (SCRI) message with the cause "UE Requested PS Data session end" to indicate its willingness to be transitioned to a more energy-efficient state. According to the current specification, a UE in CELL_PCH/URA_PCH state may need to send the Cell Update message (with the cause "uplink data transmission") and receive the Cell Update Confirm message to be able to transmit the SCRI message for the FD purpose. To further improve battery life and reduce the signalling overhead, this paper proposes that the UE uses Cell Update to directly indicate it’s FD request to the network. Such an optimization could simplify the original two-step procedure to a one-step procedure and save two over-the-air (OTA) messages. 
2
The current fast dormancy procedure in CELL_PCH/URA_PCH state
The FD procedure is described in 8.1.14 in [1]. When a UE in CELL_PCH/URA_PCH state wants to send SCRI for the FD purpose, if the UE does not have an H-RNTI and a C-RNTI, the UE needs to initiate a cell update procedure indicating "uplink data transmission". After the cell update procedure completes, the UE is able to send SCRI. Figure 1 illustrates the above procedure.
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Figure 1: A typical FD procedure for a UE in CELL_PCH/URA_PCH state.
It’s easy to observe that four OTA messages are required to achieve FD. However, if the network knew the FD purpose in the Cell Update message, it would directly jump to the final step in Figure 1 to take the corresponding actions. Unfortunately, the current specification lacks the mechanism to let the network be early-aware of UE’s FD request.
3
The proposed optimized fast dormancy
We propose to use a new cause in the Cell Update message, i.e. "UE Requested PS Data session end", when the UE in CELL_PCH/URA_PCH state needs to send Cell Update only because it wants to be able to send SCRI. This one-step procedure is shown in Figure 2 and the flow chart combining the Rel-8 FD and the optimized FD is shown in Figure 3.
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Figure 2: The optimized FD procedure for a UE in CELL_PCH/URA_PCH state.
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Figure 3: The new FD procedure. 
1. The UE receives a request from the upper layer about PS data ending;
2. If timer T323 is not running and the UE needs to send Cell Update to proceed the FD procedure, then the UE initiates the cell update procedure per 8.3.1 with the cause "UE Requested PS Data session end":
a. The UE restarts T323;

b. The UE starts T302 (as part of the cell update procedure). Upon expiry of T302, it retransmits up to N302 times 

3. Upon receiving Cell Update with the cause "UE Requested PS Data session end", the network could release RRC signalling using RRC Connection Release or instruct other UE behaviours using Cell Update Confirm.   
4. The UE shall act according to what the network responds per the current specification.
4
Conclusion

The proposed optimized FD simplifies the original two-step procedure to a one-step procedure in some scenarios, reduces the signalling overhead, and minimizes delay. This feature does not have any impact to the existing feature such that if the network does not support the optimized FD, the UE can always use the Rel-8 FD. We kindly ask RAN2 to discuss the following proposal:

Proposal 1: Introduce the optimized fast dormancy feature from Rel-11;
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