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1 Introduction
In the email discussion on power preference indication [1] gave the opportunity to discuss a number of aspects. While there have been useful discussions, we are not sure that there is a common understanding on what are the options a), b) and c) and how they work.
We discuss:

- 
how each type of indication could work;

-
our motivations to make a choice;

-
how to avoid excessive signalling (for the 2 possible types of indication).

2 Discussion 
2.1 How are the indications used?
We see two main possibilities - which may not be exactly the same as described in the email discussion:
1)
"default" / "power optimised" 

-
the network decides by itself what a "power optimised" configuration is and what a "default" configuration is
-
it considers UE's preference for "power optimised or "default" configuration to decide the configuration

-
the UE indication has an absolute meaning (it does not depend on the DRX configuration when it was sent)

-
covers a) and c) of the email discussion (although there are variants when the indication could be sent)

2)
"up" / "down"
-
the network tries to adjust the configuration towards the UE indications

-
the UE indication has a relative meaning (it depends on the DRX configuration when it was sent)

-
covers b) of the email discussion
Although there may be different UE implementations:

-
the UE power consumption is similar in connected when using the same long DRX cycle like in idle
-
whether a given DRX configuration can or not, fulfil the QoS requirements (e.g. as specified in TS 23.203) does not depend on UE implementation
We assume the network can use a number of DRX configuration, e.g. from A to H, ordered according to some level of trade-off between UE power consumption and QoS. In figure 1, we illustrate where these configurations are compared with DRX parameters like idle mode and DRX parameters strictly fulfilling the current QoS requirements.

[image: image1.emf]DRX parameters

Better QoS Lower power consumption

DRX parameters meeting 

the QoS requirements

DRX parameters for 

similar power consumption 

in Idle mode

A     B     C     D     E     F     G     H     I      J


Figure 1 illustration of DRX configuration by eNB

Normally, the eNB shall configure the DRX parameters according to the QoS requirements of the radio bearer (e.g default bearer). As a result, the eNB may configure any set of DRX parameters among set H and others in the red area (e.g. I or J) in figure 1, and the final one are decided based on the current network status (e.g. network load, system interference, scheduled UE number, UE activity, UE mobility…) by the eNB.
If the UE indicates "power optimised" or "down", the eNB should, as much as possible, change to a configuration in the blue area. However, the eNB may select a configuration in the grey area because of temporary conditions (network conditions, UE activity or UE mobility)..

The main question is:

-
do we want the eNB to try switching between C and H, according to UE preference?

-
or do we want each UE to negotiate with the eNB to try select more finely between C, D, E, F, G and H according to its own preference (and try to select A or B rather than C, or I and J rather than H)?

We note that

-
even without UE indication on the exact preferred configuration, the network is able to derive what should be a good configuration for all UEs, according to a "default" or "power optimised" preference
-
the network needs to ensure some reasonable handling of all UEs for similar services, according to QoS requirements
-
the DRX configuration may impact the scheduling, handling a higher number of configurations increase the system complexity

Proposal 1: We propose RAN2 to decide between the default/power optimised and the up/down scheme based on the above arguments. We prefer "default" / "power optimised" rather than up/down as it seems sufficient and is less complex.
2.2
Avoiding excessive signalling

In the case of default/power optimised, assuming the UE indication is reliable, there is no need to repeat it. So the frequency of indications is determined by how frequently the UE changes from one state to another.

In the case of MBMS, a prohibit timer was not considered useful, as the user normally doesn't change its interest in MBMS services so often. If the preference for default or power optimised configuration is based on user activity or screen on/screen off, it may not be so frequent. However, it is still possible to consider a prohibit timer, although it is not essential.

Proposal 2a: If the default/power optimised scheme is agreed, the UE cannot repeat the same indication (it only indicates changes). A prohibit timer may not be essential but it can be also considered.
In the case of up/down, the UE indication not only depends on the UE state but also on UE judgement on the current configuration, so the frequency may be higher. 
One option is to use a prohibit time, like for the fast dormancy in UMTS.  In current UMTS networks, signalling due to fast dormancy remains significant. Certain UE implementations constantly repeat the fast dormancy indications even though they are put in CELL_PCH state by the network. This still results in excessive signalling and is likely to increase with the growing number of smartphones. In LTE, there will be more and more always on UEs only with background traffic to request lower power consumption. So using a prohibit timer alone for LTE will not avoid problems seen in UMTS.
Assuming the UE indication is reliable, unlike the fast dormancy indication in UMTS, there should be no reason to allow the UE to repeat the same indication if the network has refused to respond to the UE's request. The UE may e.g. be requested to not repeat the same indication until the next reconfiguration of DRX parameters. In this case, there could be no need for a prohibit timer.
If such a mechanism is not adopted and a prohibit timer is used, other proposals could be considered in addition. In the example above:

-
configuration C provides similar power like idle

-
configurations D, E, F, G are selected mainly due to temporary conditions
If "down" is prohibited or allowed by explicit network indications, the eNB may need to provide that indication more frequently that reconfiguration for another purpose so it may not be so convenient.

In the case where A, B or C is used, since the power consumption is similar to idle, there seems no need for the UE to say "down" so it could be forbidden. Although it is less efficient than the previous option, it can avoid unnecessary repetitions as experienced in UMTS.

Proposal 2b: If up/down scheme is agreed, the UE shall not repeat the same indication until the next reconfiguration of DRX parameters (if repetition is allowed, a prohibit timer is used and the UE is not allowed to send "down" if the DRX cycle is the same or longer than the idle DRX cycle).
3 Conclusion
We summarise the options to give a view on the two schemes and the options to avoid excessive signalling and discuss some scenarios in order to help discussions.

Proposal 1: We propose RAN2 to decide between the default/power optimised and the up/down scheme based on the above arguments. We prefer "default" / "power optimised" rather than up/down as it seems sufficient and is less complex.

Proposal 2a: If the default/power optimised scheme is agreed, the UE cannot repeat the same indication (it only indicates changes). A prohibit timer may not be essential but it can be also considered.

Proposal 2b: If up/down scheme is agreed, the UE shall not repeat the same indication until the next reconfiguration of DRX parameters (if repetition is allowed, a prohibit timer is used and the UE is not allowed to send "down" if the DRX cycle is the same or longer than the idle DRX cycle).).
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