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1
Introduction
In [1] and [2] the fast dormancy from CELL_PCH/URA_PCH to Idle mode was discussed. In this contribution we analyse the problem(s), and the merit of the solutions proposed. 
2
Discussion
Signalling overhead
In [1] it has been pointed out that in order to send SIGNALLING CONNECTION RELEASE INDICATION to the network from CELL_PCH or URA_PCH the UE first needs to perform Cell Update, which results in additional signalling overhead, especially in the case that the network does not move the UE to Idle mode, but rather back to xx_PCH state. 
The proposal in this contribution was to modify the Cell Update/URA Update message to directly include the cause "UE Requested PS Data session end".

This proposal makes some sense, as the number of RRC messages transmitted and received can be reduced. Particularly in the case which the network does send the UE to Idle mode following the fast dormancy request from the UE the procedure can be optimised. 
However, in the case that the network does not want to put the UE into Idle mode, does not support the optimised fast dormancy procedure, or does not support moving the UE to Idle mode from xx_PCH state at all, the problem is not solved. In these cases, the proposal does reduce the amount of signalling if the enhancement is supported by the network. however, it does not prevent a UE from sending multiple fast dormancy requests to the network from xx_PCH state and does not address the case which the network does not support or utilise the enhanced Cell Update information.
Hence although this proposal does provide some measure of improvement, it does not entirely solve the problem.

Network response
In [2] it has been proposed that the UE includes additional information in the fast dormancy request, since it was claimed that the RNC does not know the “UE intention” of a fast dormancy request. 
It’s quite unclear why the network does not know the UE intention. Obviously the network knows the UE RRC state and that the UE has just performed Cell Update and subsequently sent SCRI shortly afterwards. Hence a smart network knows whether the SCRI corresponds to a transition from PCH to Idle (after Cell Update) or from FACH/DCH -> other state (after data transfer). It’s more likely that the network simply doesn’t support moving the UE from one particular state to another and/or does not behave in the expected manner. 

Indicating the UE preferred RRC “next state” has been discussed in the past when fast dormancy was introduced in Rel-8. It’s not possible for the UE to know network implementation + hence the UE doesn’t know what the next state will be. This is entirely under network control. For example, some networks may not utilise CELL_PCH for fast dormancy and other networks may not support moving the UE to Idle as a result of the UE sending SCRI following CELL_PCH state. In some scenarios the NW may make a conscious decision to move the UE to a particular state – this is fully under the control of the network. Hence, inclusion of this additional information won’t help all networks in all cases.

In fact, the existing fast dormancy procedure provides enough information to the network so that the network can determine the UE intention – i.e. the UE wishes to move to a more power efficient state. Obviously if this request comes from PCH states then the UE wishes to move to idle + we think no additional information to the network is needed. 

In addition, this solution also doesn’t prevent the UE from sending multiple fast dormancy requests in case the network decides to move the UE to PCH once again rather than idle mode – the UE can still send subsequent requests. 

Solution
In order to address the issue, a simple solution can be considered. 
To avoid the UE sending multiple fast dormancy requests, the network simply indicates whether transition from PCH to Idle is supported/enabled (e.g. an additional flag in system information and/or RRC reconfiguration message). 
If the UE does not read the flag -> the UE should interpret this as the NW doesn’t support/enable transition from PCH to Idle and the UE should not send any fast dormancy request after having been moved to CELL_PCH/URA_PCH state. 

If the NW does set the flag, then the UE can send fast dormancy requests from PCH state expecting that the NW will in most cases send the UE to Idle mode. 

As mentioned, the network knows the UE intention from the state which the SCRI was triggered. The proposed solution addresses the issue of excessive fast dormancy requests from PCH state when the network does not handle these in the expected manner. However, if companies wish to optimise the signalling overhead further we could consider this solution in parallel to that described in [1].

The combination of these solutions ensure that UEs should not send fast dormancy requests in the case that the network does not support/enable transition from PCH to Idle, and in the case that the NW does support the feature, the signalling overhead and procedure delay can be reduced. 

In order to fully address the problem we propose

Proposal 1: The NW should indicate in system information whether the UE may send fast dormancy requests from CELL_PCH/URA_PCH states. If the NW does not indicate then the UE shall not send the requests.

T323 HandlingIn [3] the requirement to respect T323 when the UE is moved to Idle mode as a result of fast dormancy was removed. The timer was put in place originally to prevent the UE from sending excessive fast dormancy requests in a short period of time. There seems little point to optimise PCH->Idle fast dormancy if the UE is allowed to subsequently intiate an RRC Connection and send another fast dormancy request immediately after a previous fast dormancy procedure. 

Hence we propose that a UE supporting any further enhancement to fast dormancy for the purpose of moving to Idle Mode shall apply T323, or alternatively another separate (new) timer for supressing excessive fast dormancy requests. 

Proposal 2: The UE shall apply T323 when moving from PCH to Idle using the enhanced fast dormancy.

3
Conclusion
In this paper we have discussed the problems which may be seen due to networks not fully supporting fast dormancy from PCH to Idle mode, and have looked at the solutions discussed so far and their deficiencies. 
In order to fully address the problem we propose

Proposal 1: The NW should indicate in system information whether the UE may send fast dormancy requests from CELL_PCH/URA_PCH states. If the NW does not indicate then the UE shall not send the requests.
Proposal 2: The UE shall apply T323 when moving from PCH to Idle using the enhanced fast dormancy.
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