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Discussion 
1 Introduction

In RAN2#67, R2-094986 [1] proposed to make a couple of alterations to the release-8 Fast Dormancy feature. This included restricting the use of the Fast Dormancy procedure and trying to capture when it would be triggered. The proposal was not agreed during that meeting and further discussion was suggested to continue offline. This paper addresses a number of issues raised in that contribution in response to submissions at RAN P#45 and makes some other observations regarding the use of Fast Dormancy in networks by considering their various configurations but also the use of the feature in general.
2 Discussion
With the advent of smart phones and the escalation of PS services on devices over the last few years, Fast Dormancy has been adopted in many existing devices by most UE manufacturers implementing devices supporting these types of applications to enhance the battery performance when using these services in existing networks. 
When making proposals to modify the release-8 Fast Dormancy feature full system considerations for various network configurations need to be considered for UEs operating in many different networks.

2.1 UE Performance in PCH State
This section addresses a couple of aspects that need to be considered when discussing the need to send a SCRI with the Fast Dormancy cause value in CELL_PCH state which [1] proposed to prevent.

Network behaviour in response to device inactivity varies widely from more optimised networks supporting fairly short inactivity timers, (after which UE state transitions to more battery efficient RRC states are activated by the NW), to other networks with quite long lived network inactivity timers, causing UEs to remain in more intensive battery states for these long periods. Because both types of networks exist and in order to maintain users’ expectations in regard to device performance, the UE needs to be able to cope with both environments.

Let’s look a little closer at device behaviour in CELL_PCH compared to IDLE and the affects on UE battery performance.

2.1.1 DRX settings

One aspect to consider is the misalignment of DRX timers between the RRC IEs “CN domain specific DRX cycle length coefficient” and “UTRAN DRX cycle length coefficient”, which configure the DRX cycles used by the UE in IDLE and connected (CELL_PCH) states respectively.
In Networks deployed today these two DRX periods don’t align, and in effect the power consumption is higher in the shorter DRX cycle (typically in the CELL_PCH state). Some networks do a better job of making the two DRX periods closer, rather than aligned, for example 640ms compared to 320ms (note the step between configurable periods is as a minimum twice as long (i.e. 2k where k is an integer)). In other networks the discrepancy between these periods is not always this close. Therefore the impact on typical UE battery performance is measurably worse in PCH state when compared to IDLE. The range of how much worse is clearly dependant on network configuration and is not always guaranteed to be in the UEs best interests.
2.1.2 UE mobility

In CELL_PCH the UE also needs to report to the network on every occasion it crosses a cell boundary. If the UE is moving then this will have an impact on device battery performance, the actual impact may be difficult to quantify as it depends on factors such as the size of the cells, speed of the device and direction of travel (across cell boundaries).

2.1.3 UE decisions
A sensible UE implementation may consider using the configured DRX values for the UTRAN and CN DRX cycle length coefficients in the cell and as such could know whether there is any benefit to send the request in CELL_PCH or not. Should the UE send the SCRI with the cause value, then the UTRAN's reaction could be one of following possibilities.

· One would be for the UE to be moved to URA_PCH. In this case then the issues related to points covered in 2.1.2 above are reduced with the UE only now needing to consider URA updates when crossing UTRAN Registration Area boundaries as opposed to cell boundaries, i.e.. much less frequently. 
· Secondly if the UE would be moved into IDLE then the above described battery draining aspects in bullets 2.1.1 and 2.1.2 go away. This would be the optimum battery efficient result, but does now mean that the UE needs to re-establish new signalling connection in order to transfer data, i.e. more transmit signalling. 

In this case if a UE is frequently sending the SCRI with the cause value and transitioning to IDLE, and then re-establishing an RRC connection in order to resend data it is likely to see a significant impact on its overall battery consumption. UE implementations which indiscriminately or “unintelligently” implement this signalling connection release indication followed by establishing the RRC connection on a frequent basis are clearly self defeating. Their power consumption from frequent transmissions for release and re-establishment sequences has a significant impact on the battery performance and seemingly goes against any Fast Dormancy or battery saving intention. This should be compared to a good implementation which would pay more consideration to the PS traffic characteristics, whereby services expecting more traffic in the near term such as IM clients or possibly web browsers would wait for a reasonable period before determining no further traffic is likely.
It should be noted this behaviour is consistent when implementing SCRI with the cause value in networks not supporting the release-8 optional feature behaviour as well as when it is supported.

· Thirdly, the UTRAN could return the UE to CELL_PCH state, resulting in no change to UE battery efficiency. 
Taking into account the factors above it seems without thorough analysis that any decision to change the UE behaviour and remove the ability for a UE to send a SCRI with a cause value in CELL_PCH may be premature and result in prolonging detrimental battery performance and giving a poor user experience.

2.1.4 Overview
Taking into account the aspects pointed out above, the statement in [1] that “battery saving intention as the PCH states compared with IDLE mode has same performance on battery power saving for one UE.” is clearly not true for all networks. 
In order to achieve this status it would also be reasonable to consider that in order to support these mobiles that networks should align their DRX configurations. If indeed CELL_PCH, URA_PCH performance did match IDLE DRX performance then there would be less battery savings to be had for a UE in IDLE compared to PCH.

Consideration in regard to the concern of using the SCRI with Cause value in CELL_PCH is the implementation of how to use it. The cause value was introduced to improve the battery efficiency for the UE, however transmitting messages is a relatively costly activity in terms of battery power for a UE. Therefore minimisation of unnecessary transmissions should be a serious design consideration for any good UE implementation.
2.2 UTRAN behaviour

Currently the UTRAN behaviour as captured in [2] can be regarded as sub-optimal in regard to UE battery efficiency considerations, particularly in 8.1.14.3 where on reception of the cause value the resulting network behaviour only “may” lead to a state transition and this includes to CELL_FACH state. It seems if the network supports the feature then it should be expected that the UTRAN behaviour on the reception of this cause value is in line with the intention of the feature i.e. to move the UE to a battery efficient state. Of course we would also need to consider the UTRANs preference to not do something in the case when the network detects at this point that there is further data for the UE. 

As stated in [1] for Fast Dormancy the states IDLE, URA_PCH and CELL_PCH are all considered battery efficient states. As such the text in 25.331 should reflect this and the transition to CELL_FACH as an efficient battery state should be removed. Additionally as indicated IDLE is still considered an efficient battery state and an allowed state for the NW to choose to move the UE into. 

Considering the SCRI with the cause value is only sent when the network supports the feature (T323 is supported) then an update to section 8.1.14.3 should be considered along the following lines.

If the IE "Signalling Connection Release Indication Cause" is included in the SIGNALLING CONNECTION RELEASE INDICATION message the UTRAN should in the case that no further traffic is detected for the UE initiate a state transition to a more efficient battery consumption IDLE, CELL_PCH or URA_PCH state.
2.3 Inhibit Timer
 In addition to the above another aspect related to Fast Dormancy as supported in rel-8 needs to be considered. 
The feature supports an inhibit timer whereby a UE is restricted when sending subsequent SCRI with the cause value for the duration of the timer. As a result if the network already moved the UE into CELL_PCH the UE has to wait for the timer to expire before it can even decide to attempt to send the SCRI with the cause value again. At which time it can make an intelligent decision based on the parameters described in the sections above whether it wanted to send a SCRI with a cause value in CELL_PCH or not.

This also currently prevents poor implementations flooding the network with transition requests and impacting infrastructure capacity.

3 Summary
Clever applications of fast dormancy behaviour based on traffic pattern are very important for good system performance.

It has been suggested [4] that the existing Fast Dormancy feature needs to be supported due to impact in network issues.

It is our understanding and if necessary RAN2 should be tasked to confirm that the Fast Dormancy feature can be adopted in releases earlier than Rel-8 in order to enable networks to deploy a mechanism whereby the network impact of poor performing mobiles is removed.

In addition to the above, UEs can benefit from being able to support SCRI with the cause value. However the need to prevent UEs from sending the cause value in CELL_PCH needs to be illustrated to be problematic within the parameters of the current standard before restricting its use.
Networks should consider aligning their CELL_PCH/URA_PCH and IDLE DRX parameters to reduce the need for sending a SCRI with cause value in CELL_PCH or URA_PCH.

RAN2 should consider the identified problems and ensure that the feature and its configuration are optimised for system performance for these advanced UEs.
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