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1
Introduction

Fast Dormancy is a Release 8 feature that enables the UE to signal to the network when it has a high confidence that there will be no further data activity for some time and that it may be moved to a more battery efficient state.  As network timers that gradually move the UE down through the RRC states vary across different parts of networks,  the use of Fast Dormancy allows the UE to remain in these states for less time, which improves the UE battery life and hence the user experience, as well as freeing up network resources that aren’t needed.

With Release-8 Fast Dormancy, the network has a choice as to which RRC state it moves the UE.  There may be an advantage for some networks to maintain the UE in a PCH state instead of moving the UE to IDLE.  There is some concern that poor UE implementations may continually send Fast Dormancy requests from CELL_PCH or URA_PCH even though the network continually returns the UE to the same PCH state.  This wastes both signalling resources and UE battery power and is a situation that should be avoided.    

2
Discussion

With the implementation of Release-8 Fast Dormancy, the network has the choice to reconfigure the UE to a different state, including but not limited to IDLE.  It is understood that in order to minimize the additional signalling due to subsequent RRC connection establishments, the network may choose to move the UE to CELL_PCH or URA_PCH states.   When the DRX cycle in PCH states is sufficiently long, the CELL or URA update timers are not overly short, or where the UE is moving slowly or not at all, transitioning to these states can afford the UE reasonable battery performance. However if the DRX cycle is shorter than in IDLE, if the CELL or URA update timers are short, or if the UE is very mobile, there is a measurable battery impact and a significant increase in signalling caused by UEs maintained in these states.  
Therefore the network may wish to move inactive UEs to IDLE in order to improve the user experience in terms of battery life or in order to reduce the number of UEs that it needs to maintain in CELL_PCH or URA_PCH states.
Previous proposals, for example the CR in [1], have proposed to modify the UE behavior in URA_PCH and CELL_PCH states, and to only allow the UE to send the RRC Signalling Connection Release Indication with the cause value “UE Requested PS Data session end” when the DRX cycle in these states is less than half the DRX cycle in IDLE.  

Coupling the Fast Dormancy behaviour of a UE to the DRX settings in a network means that if the network operator wants to adjust the DRX settings, they may suddenly be faced with a step change in behaviour and in signalling load from the UEs that are now permitted to use Fast Dormancy in CELL_PCH or URA_PCH.  

2
Proposal

A straightforward restriction is proposed to prevent repeated fast dormancy requests from poor UE implementations in CELL_PCH or URA_PCH state, as well as to accommodate the case where the network does want to selectively move some UEs to IDLE.  

When the UE is in CELL_PCH or URA_PCH states, it could be allowed to send only a small number of Fast Dormancy requests in the case where the network returns the UE back to its original PCH state after the sending of these messages.  In other words, if when the UE requests a state transition using the RRC Signalling Connection Release Indication message with the cause value set to “UE Requested PS Data session end”, the network moves the UE back to its current RRC state (e.g. back to CELL_PCH or URA_PCH since the UE needed to move to CELL_FACH in order to send the SCRI) then the UE has one less remaining Fast Dormancy request that it is allowed to send.

If the UE makes a transition to CELL_FACH state to transmit a CELL_UPDATE message or a URA_UPDATE message for cases where this is not to send PS data, and the response from the network moves the UE back to CELL_PCH or URA_PCH state, then this does not reset the number of Fast Dormancy requests that the UE is allowed. This covers cases when these messages are sent due to normal RRC procedures.  

If the UE makes a transition to another connected mode state because it has data to send, or because it received a paging message, the number of Fast Dormancy requests that the UE is allowed to send is reset.

This alleviates the concerns that UEs with poor Fast Dormancy implementations will send too frequent SCRI with cause messages when the network has shown that this will not result in an RRC state change for the UE.

3 Conclusions
Proposals such as that in [1] that tie the behaviour of the UE to the values of the IDLE DRX cycle and the PCH DRX cycle could be undesirable for many networks.   

The network can maintain the option of moving truly inactive UEs to IDLE state while ensuring that it doesn't receive frequent SCRI messages from UEs with poor Fast Dormancy implementations.   This can be done by limiting the number of times that the UE in any PCH state may send the RRC Signalling Connection Release Indication message with the cause value set to “UE Requested PS Data session end” by way of a repetition counter.  This will alleviate both the network signalling concerns as well as allowing the network to know which UEs do not need to be in connected mode at all.
Accompanying this discussion paper is a CR to TS25.331 [2] which introduces this repetition counter for the use of the RRC Signalling Connection Release Indication with the cause value “UE Requested PS Data session end”.  
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