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1. Introduction
At RAN2#78 meeting, the ‘power preference indication’ was discussed, and the following agreements were reached[1]:

1. We introduce signalling from the UE to the NW that allows to toggle between a “default” state and a “lower power consumption” state where it is up to the NW whether and how make use of the indication.As a baseline, the UE shall store the following information related to the failed RRC connection establishment:

2. FFS the cooperation mechanisms for UE and NW:
1) whether the UE indicates with a capability that it supports this mechanism and if the UE indicates support the NW may or may not enable the UE to send these indications.
2) whether the UE may only send an update if its preference changes or when it moves from a cell which did not enable the feature to a cell that enables the feature.
3) Mechanisms to further avoid excessive signalling of this information from the UE shall be provided during the stage 3 work.
There was an email discussion happened following RAN2#78[2], addressing the above open issues. This paper aims to provide some analysis on relative controversial scenarios and give our proposals.
2. Discussion
2.1. Definition/interpretation of the ‘Power preference indication’ (PPI)
The agreement at RAN2#78 was to introduce a signalling bit from the UE to the network to allow the UE to express its preference for a “default” (in terms of power saving) DRX configuration or for a “lower power consumption” DRX configuration. However it is believed that this high level agreement needs further discussion. The main issue with this simple decision is that there would be no clear common understanding (at the network and at the UE side) of what the “default” and “lower power consumption” DRX settings are.[2]
At least the following options could then be considered for the “power preference” 1-bit indication:

a)
the indication is meant to toggle between a “default” and a “lower power consumption” state. 

a1) some implicit rules shall be defined, e.g.: 
· the DRX configuration signalled by the network at RRC connection (re)establishment shall be considered as the “default” one
· whenever the network performs a (solicited or unsolicited) DRX reconfiguration, if the new DRX setting allows lower power consumption than the previous one, it shall be considered as the new “lower power consumption” state. Alternatively, it shall be considered as the new “default” state.
a2) some explicit rules are defined, e.g. 

· if the DRX cycle configured is shorter than the DRX cycle in IDLE mode, the UE is in the “default” state

· otherwise, the UE is in the “lower power consumption” state

a3) The network indicates (e.g. in the reconfiguration messages) whether the configured DRX scheme is a “default” one or a “power optimised” one.

a4) At any point of the time eNB explicitly provides two DRX (one of them is default and one of them lower power consumption). Depending upon situation UE select one of them and suggest the selection to eNB. Lower value of DRX is default and higher value is lower power consumption. 
b)
the indication is interpreted as a “up/down adjustment preference” with respect to the DRX configuration in use. 

c)
The indication is interpreted as a UE preference for a power optimised configuration (or not). The UE preference is not related to a current radio resource configuration. 

In RAN2#77bis meeting, a conclusion was made “from a power consumption point of view there it makes no significant difference whether the eNB keeps the UE RRC Connected or releases it to IDLE if the DRX settings are the same”.[3] Because we think UE can send PPI ant any time (our choice of section 2.4). If  the UE will still send PPI message when the DRX settings are same to idle for some reason, the network can indicate (e.g. in the reconfiguration messages) whether the configured DRX scheme is a “default” one or a “power optimised” one.
Proposal 1: The network indicates (e.g. in the reconfiguration messages) whether the configured DRX scheme is a “default” one or a “power optimised” one. 
2.2. Indication of UE support
We think not every Rel-11 UE will support this feature, so the NW can not send Indication of network support at RRC connection establishment/reconfiguration to all Rel-11 UEs. The indication of UE support is needed.
Proposal 2: The indication of UE support is needed.
2.3. Indication of network support
The network could indicate it supports the feature, to avoid power preference indications to be reported unnecessarily. The indication is only needed for CONNECTED UE. 
Proposal 3: Indication of network support is dilivered  at RRC connection establishment/reconfiguration.

2.4. When the UE is allowed to send the indication
Whenever the UE preference changed, the UE signals the indicator to the network. Additional requirement for HO, etc (or only once per RRC connection) may be depended on the conclusion from section 2.1. Note that how to set the UE’s preference is left to the UE implementation. We don’t see the need for specifying the UE setting relative to the current DRX configuration. 
If option a) (i.e. ‘the indication is meant to toggle between a “default” and a “lower power consumption” state’) will be agreed in section 2.1 (in one of its variants), the following restriction will anyway apply: the UE can only indicate the preference for a “lower power consumption” state when in “default” state, and viceversa.
Proposal 4: UE is allowed to send the indication at any time when its preference changes.
2.5. Network reaction when it does not want to update the DRX configuration 
It has already been agreed that – when some ‘power preference indication’ is sent by the UE – it will be up to the network whether and how to make use of the indication. The preference indication is considered as assistance information but not a request. [2] So if the network does not want act on the indication, there is no need to response to the UE. Accordingly, the UE can continue to send the indication with some restrictions to avoid excessive signalling.
Proposal 5: Network will do nothing/don’t answer to the UE indication when it does not want to update the DRX configuration.
2.6. Mechanisms to avoid excessive signalling 
Some possible options are:

a) the UE should wait a certain time before sending further indications (after a first one). The waiting time can be:


a1) a common value defined per cell


a2) a dedicated value defined per RRC connection

b) if the eNB does not reconfigure, e.g. the DRX parameters after a UE indication, the UE cannot send the same indication again to the eNB. 

c) the UE should not transmit more than a certain number of indications. This number may be potentially different for default and power optimised configurations


c1) these numbers may be defined per cell


c2) these numbers defined per RRC connection

d) the UE signals the power preference indication, whenever its preference is changed from the previously signaled value. No additional mechanism to prevent excessive signaling is needed. Note that how to take the UE provided information into account depends on the network implementation.

e) if the eNB does not reconfigure, e.g. the DRX parameters after a UE indication, the UE should wait a certain time before sending further indications, The waiting time can be: a common value defined per cell.… 
The preference indication is considered as assistance information. If the two options that the UE is allowed to send the indication at any time and network can choose do nothing to the UE indication have been agreed，a mechanisms to avoid excessive signalling is needed.
We think the option b) is benefit to realization but it limited the UE power preference especially for these always online terminals. The option e) is more reasonable.
Proposal 6:We think it need a mechanisms to avoid excessive signalling. That is if the eNB does not reconfigure, e.g. the DRX parameters after a UE indication, the UE should wait a certain time before sending further indications, The waiting time can be: a common value defined per cell.….
3. Conclusion
This paper aims to the two controversial topics of power preference indication: the definition of  PPI and the mechanisms to avoid excessive signalling. Our proposals are summarized as follows.
Proposal 1: The network indicates (e.g. in the reconfiguration messages) whether the configured DRX scheme is a “default” one or a “power optimised” one. 
Proposal 2: The indication of UE support is needed.
Proposal 3: Indication of network support is dilivered  at RRC connection establishment/reconfiguration.
Proposal 4: UE is allowed to send the indication at any time  when its preference changes.
Proposal 5: Network will do nothing/don’t answer to the UE indication  when it does not want to update the DRX configuration.
Proposal 6:We think it need a mechanisms to avoid excessive signalling. That is if the eNB does not reconfigure, e.g. the DRX parameters after a UE indication, the UE should wait a certain time before sending further indications, The waiting time can be: a common value defined per cell.….
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