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1
Introduction
In [1], [2], [3], [4], [5] 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. 
In addition we consider the case of 2nd DRX in CELL_FACH.

2
Discussion
2.1
Signalling overhead
In [2] 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 limit 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, streamlining the CELL_PCH case if supported by the NW, it does not entirely solve the problem.

2.2
Network response
In [3] 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 limit 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. 

2.3
Limiting the number of fast dormancy requestsIn [5] it has been proposed that the number of times the UE can send a fast dormancy request is limited, for example to 5 times – in the previous RAN2 meeting it was also proposed to limit the number to once. 

Although this does go some way to address the excessive number of fast dormancy requests, the problem with this approach is that the opportunity to move to a more power efficient state may only be temporarily unavailable in a NW. If the UE stops sending requests after X times, then the opportunity will be needlessly lost. 

Hence we prefer not to limit the number of times a UE can send the request as this will penalise a good UE because of the poorly implemented competitors. 
Proposal 1: No further absolute limits should be introduced on the number of fast dormancy requests that may be sent by UEs.
2.4
CELL_PCH Solution
In order to address the CELL_PCH issue, a simple solution can be considered. 
1) NW enables a flag in system information that indicates fast dormancy via cell update is supported

2) If NW indicates the flag the UE can use Cell Update as proposed in [1].

3) If NW does not enable the flag then the UE can use SCRI

Proposal 2: The NW should indicate in system information whether the UE may send fast dormancy requests from CELL_PCH/URA_PCH states in a Cell Update message. If the NW does not indicate then the UE may use SCRI.

2.5
T323 Handling for 2 DRX in CELL_FACH and PCH statesThe requirement to respect T323 when the UE is moved to Idle mode as a result of fast dormancy was removed in [6]. 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 (or CELL_FACH 2nd DRX) fast dormancy if the UE is allowed to subsequently initiate 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 3: The UE shall apply T323 when moving to Idle using the enhanced fast dormancy and the timer is not cleared or reset when moving between other states (including between 1st and 2nd DRX in CELL_FACH).
Finally, to address the case of NW not indicating the use of Cell Update to send fast dormancy requests, it might still be desirable to limit the amount of reporting the UE does. Rather than limit the maximum number of requests the UE can send, as proposed in [5] it makes more sense to increase the prohibit timer T323 so that a UE does not send the request as often. This way, in case a NW is only temporarily unable to provide a more power efficient configuration, the UE is not completely stopped from requesting it. 
Proposal 4: If the NW does not indicate the support for fast dormancy request using Cell/URA Update, then the UE applies a longer T323 upon moving from CELL_FACH to PCH as a result of fast dormancy request (e.g. 2*T323), or from PCH to Idle (e.g. 4*T323) as a result of fast dormancy request.
In addition, it was agreed that for 2nd DRX in CELL_FACH state, the handling would be the same as legacy. However, it’s expected that a NW configuring 2nd DRX in CELL_FACH may not respond to the fast dormancy request. If the NW does respond (e.g. sending the UE to CELL_PCH) then this may result in a frequent state change (if UE repeats FD request every time T323 expires) resulting in poor power consumption performance and excessive signalling load. Hence some special behaviour may be required when 2nd DRX in CELL_FACH is configured. Since we prefer not to put an absolute limit on the number of fast dormancy requests the UE can send, it would be better to utilise the current timer-based restriction. However it could be considered whether proposal 3 can be applied also in the case of other state transitions, involving the 2nd DRX. For example, if the UE has been moved from FACH->PCH->FACH and has 2nd DRX configured, then the UE should apply a longer T323 timer. The UE should also use longer T323 in 2nd DRX than 1st DRX. 

It is expected that a good UE implementation will anyway not send too many requests, however the best compromise to provide some protection to the network is to stick with the timer based approach rather than apply an absolute limit. This gives the good UE implementation some freedom to request fast dormancy based on certain specific conditions determined by the UE whereby moving to another state would be beneficial for power saving, while limiting the poor UE implementation from sending too many requests.
Proposal 5: If 2nd DRX in CELL_FACH is configured, then the UE applies a longer T323 upon moving from CELL_FACH to PCH as a result of fast dormancy request (e.g. 2*T323), or from FACH/PCH to Idle (e.g. 4*T323) as a result of fast dormancy request. (Including when fast dormancy in Cell Update is enabled)
Proposal 6: The UE should use a longer T323 while in 2nd DRX than in 1st DRX (e.g. 2*T323)
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. 
In addition we have raised some potential problems that may occur from the current situation with regards to use of fast dormancy while 2nd DRX in CELL_FACH is also used, and propose the same T323 time handling can be applied.

In order to fully address the problem we propose

Proposal 1: No further absolute limits should be introduced on the number of fast dormancy requests that may be sent by UEs.
Proposal 2: The NW should indicate in system information whether the UE may send fast dormancy requests from CELL_PCH/URA_PCH states in a Cell Update message. If the NW does not indicate then the UE may use SCRI.

Proposal 3: The UE shall apply T323 when moving to Idle using the enhanced fast dormancy and the timer is not cleared or reset when moving between other states (including between 1st and 2nd DRX in CELL_FACH).
Proposal 4: If the NW does not indicate the support for fast dormancy request using Cell/URA Update, then the UE applies a longer T323 upon moving from CELL_FACH to PCH as a result of fast dormancy request (e.g. 2*T323), or from PCH to Idle (e.g. 4*T323) as a result of fast dormancy request.

NOTE: Proposal 3 and 4 may be early implementable if done without signalling impact. 

Proposal 5: If 2nd DRX in CELL_FACH is configured, then the UE applies a longer T323 upon moving from CELL_FACH to PCH as a result of fast dormancy request (e.g. 2*T323), or from FACH/PCH to Idle (e.g. 4*T323) as a result of fast dormancy request. (Including when fast dormancy in Cell Update is enabled)
Proposal 6: The UE should use a longer T323 while in 2nd DRX than in 1st DRX (e.g. 2*T323)
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