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Discussion & decision
1
Introduction

Always on applications sending frequent small keep-alive messages have been causing excessive terminal power consumption in networks deploying long Cell_DCH and Cell_FACH inactivity timers with no PCH states. Every time a UE wants to send a keep-alive message it ends in Cell_DCH, sends a keep-alive message, waits for the Cell_DCH timer to expire, is moved to Cell_FACH, waits for the Cell_FACH timer to expire and is finally moved to idle. If the keep-alive interval is relatively frequent, say once every 60 seconds, and the inactivity timers are in the order of ten or more seconds, the adverse impact to UE battery life is obvious.

The scenario outlined above has led to different UE manufacturers implementing different kinds of proprietary work-arounds to alleviate the problem. A solution  used by some UE manufacturers is identifying the keep-alive messages to the radio layer and after the message is transmitted, sending RRC Signalling Connection Release Indication, which is actuallymeant to be used e.g. when the UE is powered off or an error at NAS level has occurred. Upon reception of the RRC Signalling Connection Release Indication the RNC is forced to move the UE to idle. Hence problem solved – for the UE. 
2
Discussion
There is a drawback in some of the proprietary fast dormancy implementations, which focus on the state transition between active and idle, and do not see the whole picture including the work needed to take the UE back from idle to active. Unless a great care is taken in the details, the networks that support UEs with battery-lifetime-friendly inactivity timers and usage of the PCH state also end up paying a major penalty. In essence the UE seizes control of the RRC state machine leaving no options to the network. In terms of signalling load, Idle Mode UEs transitioning from idle to active just to send one keep-alive message will result in a very large signalling overhead between UE and nodeB, and nodeB and RNC, when compared with a UE in PCH state. Thus it would be of significant advantage to the network signalling load to keep those always-on UEs sending relatively frequent keep-alive messages in PCH state rather than in Idle Mode. Unfortunately some of the popular proprietary Fast Dormancy implementations deny the network from having control over the state that the UE is in and cause a major load to the network.

The above mentioned UE behaviour appears harmless at first glance and the benefits to networks that have not been tuned for always-on applications are obvious. However the reality has proven to be more brutal. When network loses control over the RRC state of the UE and a larger population of devices exhibit this behaviour all the time in the system, the network signallingsignificantly increases. It therefore becomes apparent that the WCDMA/HSPA system capacity will quickly become limited, not by the data throughput capacity the radio can sustain over the air, but rather how much signalling the system is able to accommodate. It is really inefficient for a cellular system to be limited by signalling load rather than by raw radio interface resources which depend more on spectrum availability than system technical design.
3GPP standardized a Fast Dormancy feature in Release 8 that considers system aspects and allows the network to retain control over the RRC state of the UE. The UE is supposed to include a cause value “UE Requested PS Data session end” in the RRC Signalling Connection Release Indication. This can be used by the network to detect that the UE has no more data to send and hence can move it to e.g. Cell_PCH state, instead of idle. It should also be clear in the standards that the RRC Signalling Connection Release Indication is not to be used for fast dormancy-like behaviour without using this specific cause value. In addition the significantly lower latency of resuming user activity from PCH state compared to Idle mode, should not be overlooked when considering the impact to user experience. 
It is important to understand that the Release 8 standard based Fast Dormancy can be implemented in pre-Release 8 devices and networks. Therefore if a UE wants to implement a battery-saving feature, it should be clear that the standard based solution is the one to implement.
3 Conclusions
The UE manufacturers are encouraged to consider very carefully before implementing proprietary Fast Dormancy implementations bearing in mind that even if there are networks that do not currently have always-on application friendly configurations, when considering UE battery life. The expectation is that demand will eventually correct that. In the mean time, and for the foreseeable future, devices that seize control of the RRC state machine from the network incur a huge penalty on all the networks they access, regardless of the actual network configuration. So everyone gets hit.
For the benefit of UMTS it is important that UE implementations never release a functional signalling connection for power saving reasons. The intention of the specifications is clear, the RRC Signalling  Connection Release Indication always needs to include the cause value “UE Requested PS Data session end” when used for Fast Dormancy purposes.
Accompanying this discussion paper is a CR to TS25.331 [1]. Even if approved, the CR will not on its own prevent harmful ways of using the RRC Signalling Connection Release Indication without setting a cause value, but simply helps to get the standardized Fast Dormancy feature of Rel-8 correctly specified. So the main intention of this document is to avoid that harmful proprietary Fast Dormancy implementations deployed in the field not become commonplace. Finding the right balance between signalling load and battery life will enable efficient use of network resources and have the cell capacity restricted by traffic load rather than signalling load.  This will also avoid the operators having to invest a large cost in their network capacities due to a population of devices that are using always-on applications.
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