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1 Introduction
In this paper some additional proposals for UE power consumption optimizations are presented for discussion.
2 Scenarios
Based on the objectives of this study item [1], UE low power consumption optimizations should be considered for the following scenarios:
· Traffic involving extremely infrequent small data transfers: 

Example: smart meters which may send report with interval of hours;

· Traffic involving lightly infrequent small data transfers: 

Example: mobile data applications running on smartphones, e.g. IM traffic, background traffic.
For both the above scenarios the impacts of mobility should be considered as well.
3 Discussion on possible solutions
In this section, we provide some additional proposals for discussion and decision.
A few optimization directions are proposed and the corresponding potential solutions are provided for discussion.
Direction 1: Better exploit the delay tolerant feature of specific traffic types.
When in RRC idle mode or RRC connected mode and the UE or the network detect the arrival of delay tolerant data, the UE/network could buffer the data and delay its transmission, e.g. until one of the following conditions are met:
· The waiting time exceeds a certain threshold (which could be predefined per UE context or per application)

· The size of buffered data exceeds a certain level (which could be defined per UE/eNB or per application) defined)
This could be used for MTC use cases, but it could also be used for other mobile application types running on smartphones. 
For UE in RRC connected mode, this solution reduces the active time of the UE and keeps the UE running in DRX mode for longer. Besides, by using this approach the interval of data transmission requests will become bigger and then the network could configure a relatively longer DRX cycle length which may further benefit the UE power consumption.
For UE in RRC idle mode, this solution reduces the number of RRC connections, which may provide benefits to both of UE power consumption and signalling reduction.
The UE/network could define a realistic waiting time and/or buffer threshold based on delay tolerance of different traffic types. E.g. for extremely delay tolerant traffic like smart meters, a relatively long waiting time (e.g. several to tens of minutes) and larger buffer threshold (e.g. 100KB) could be defined. For lightly delay tolerant traffic like IM traffic or background traffic (which may accept several seconds delay from user experience point of view), a moderate  waiting time (e.g. several seconds) and buffer threshold (e.g. 10KB ~ 100KB) could be defined. This would not lead to unacceptable impacts to user experience and would imply some actual UE power saving benefit and signaling reduction. Note that this specific aspect would require the knowledge of the level of delay tolerance of the different traffic types. 
Proposal 1: UE/eNB may buffer the data and delay the transmission for a certain time (or until buffered data exceeds a certain level) when the ongoing traffic is of delay tolerant nature.
For UEs in RRC Connected mode, rather than relying on waiting time/size thresholds, if some UL packet arrives during the DRX inactive time, the UE might delay the UL transmission until the on duration timer is started, i.e. until the next active time, if the traffic is not delay sensitive.
With this approach the ongoing traffic can be perfectly fit with the short/long DRX cycles, leading to UE power saving benefits.
Proposal 2: UE may only send UL data during the on duration time, if the ongoing traffic is not delay sensitive.
Direction 2: Achieve a more flexible DRX handling, reducing short DRX cycle usage without affecting user experience.
In previous TEI11 discussion during RAN2#81 UP session, a solution for introducing a long DRX command MAC CE to force UEs in short DRX cycle to directly move to long DRX cycle was proposed in [1], which aimed at enhancing the eNB’s control flexibility and reducing UE power consumption. The gain of this solution was evaluated in [2]. Finally the solution was not agreed to be introduced into the specification, for Rel-11.
For this solution one concern was raised in the previous discussion that eNB implementation could solve the problem by configuring shorter drxShortCycleTimer or de-configure the short DRX cycle via RRC reconfiguration. However, statically de-configuring the short DRX cycle or setting it with a very small value doesn’t seem to be an efficient solution, for instance when the interarrival time of data packets is short (e.g. tens or hundreds of ms). In these cases the short DRX cycle should be configured and set with a useful value. 

So we think that the proposal to dynamically disable the short DRX value via a new MAC CE command is valid, and we believe it should be re-considered for Rel-12.
In particular, when the network estimates that the interarrival time of ongoing DL/UL traffic is longer than a predefined threshold, or when the network receives a Power Preference Indication for “power saving”, the eNB could send an indication (i.e. a new MAC CE command) to UE to disable/deconfigure the short DRX, move to long DRX cycle immediately and only follow the long DRX cycle in the next period of time. When the network estimates that the interarrival time of ongoing DL/UL traffic is shorter than a threshold (or the network cannot make a reliable estimation/prediction of the IAT), the eNB could send an indication (i.e. a new MAC CE command) to the UE to recover the short DRX cycle. 
The benefit of this solution is to reduce the usage of the short DRX cycle, when this is not needed, at the expenses of a tiny signaling overhead. 
Proposal 3: It is proposed to introduce a new MAC command, to deconfigure the short DRX cyle, stop the onDurationTimer, drx-InactivityTimer and drxShortCycleTimer, and to enforce the UE to use the long DRX.
Proposal 4: It is proposed to take the 3 above solutions into account and add them as alternatives for UE power consumption optimizations in the TR.
4 Conclusion 
Proposal 1: UE/eNB may buffer the data and delay the transmission for a certain time (or until buffered data exceeds a certain level) when the ongoing traffic is of delay tolerant nature.
Proposal 2: UE may only send UL data during the on duration time, if the ongoing traffic is not delay sensitive.
Proposal 3: It is proposed to introduce a new MAC command, to deconfigure the short DRX cyle, stop the onDurationTimer, drx-InactivityTimer and drxShortCycleTimer, and to enforce the UE to use the long DRX.

Proposal 4: It is proposed to take the 3 above solutions into account and add them as alternatives for UE power consumption optimizations in the TR.
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