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1 Introduction

In the RAN2#88 meeting a new SR prohibit timer was introduced which delays the triggering and consequently the transmission of the Scheduling Request certain logical channels, e.g. low priority, delay tolerant channels. In this contribution we review the newly introduced SR delaying mechanism and discuss some further improvements for UE power consumptions. 
2 Background
Delaying the transmission of a Scheduling Request (SR) for certain bearers would allow for a reduction of the load on the SR channel, e.g. PUCCH, and consequently also for a reduction of the number of UL grants transmitted by the eNB in response to the received scheduling requests. Furthermore by reducing the number of scheduling requests the UE would also benefit in terms of power consumptions. Ideally the UE could stay longer in DRX sleep state which would in turn improve the battery life time. 

As mentioned in [1], the agreed mechanism would be beneficial for certain types of traffic where the frequency of SR transmissions may be quite high due to many small UL transmissions. This may happen for instance for normal interactive TCP traffic, where there is a need to send requests for frequent TCP ACKs or for conversational speech and/or video traffic which has frequently occurring UL transmissions.
2.1 Discussion
As mentioned above the UE will benefit in terms of power consumption when delaying respectively reducing the number of sent Scheduling Request. However as shown in the following the UE power saving is not optimal with the agreed mechanism.  
More in particular when UE is in DRX state and SR is triggered, the UE has to wake up and go to Active Time upon having transmitted the D-SR on PUCCH. This drains the battery life time considerably. Even though the agreed mechanism might reduce the total number of sent SRs and consequently reduce the power consumption, still the UE might need to transit from DRX to Active Time upon transmitting the delayed-SR with the agreed mechanism. This is because the time by which SR triggering is delayed is fixed, i.e. given by the value of the logicalChannelSR-ProhibitTimer, and the point of time when BSR is triggered varies according to the new data arrival. Therefore as shown in the figure below, depending on when BSR is triggered and the value of the logicalChannelSR-ProhibitTimer, the UE might need to transit to DRX Active Time for the transmission of the SR, i.e. more in particular for the PDCCH monitoring following the transmission of SR.
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Figure 1: SR is sent outside of On Duration
The power saving gain would be larger if the transmission of the delayed SR coincides with the original Active Time of the UE i.e not additional Active Time generated by SR. Essentially when UE sends the delayed-SR in a subframe where the UE is for other reasons in DRX Active Time, e.g. OnDuration period, the power saving gain could be further optimized. 
This is illustrated in the following figure.
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Figure 2: SR is sent within On Duration
As can be seen from UE power consumption point of view, it would be best if the SR would be delayed by some flexible time period such that the triggering respectively the transmission of the delayed SR falls into the UE DRX Active Time.

Observation: From UE power consumption it would be most efficient if the SR is delayed by some flexible time period such that the triggering respectively transmission of the delayed SR falls into the DRX Active Time of the UE. 

In the following we discuss some potential solutions how to achieve the additional power saving gain as described above. 

·  Delaying the SR until next On Duration period: 
In this solution the SR triggering is always delayed until the beginning of the next OnDuration period. Assuming that there is one SR transmission opportunity configured, e.g. on PUCCH, within the OnDuration period this ensures that the delayed SR is sent within Active Time which would be beneficial in terms of power consumption as outlined above. Since there is one spare codepoint in the configuration of the logicalChannelSR-ProhibitTimer, this spare codepoint could be used in order to indicate that UE shall delay the SR until the beginning of the next OnDuration. This solution would require only minor changes compared to the already agreed mechanism.
·  SR masking:
In this alternative solution the UE would be only allowed to use those SR transmission opportunities, e.g. on PUCCH, which fall within the OnDuration period. This solution would be similar to the CQI masking feature which was introduced in Rel-8 in order to ensure that periodic CQI is only transmitted during the OnDuration period. Rather than restricting the transmission of the SR to the OnDuration periods the UE could be allowed to use those SR transmission opportunities on PUCCH which fall into the DRX Active Time.
As the first solution (delaying the SR triggering until next OnDuration period) requires only minor changes to the RAN2#88 agreed mechanisms, the second solution (SR masking ) essentially doesn’t delay the trigger of an SR, i.e. triggering will be same as in Rel-8, however it delays the transmission of the SR.    
Proposal1: RAN2 should discuss and agree on a solution which delays the transmission of an SR by some flexible time such that the SR is being transmitted during DRX Active Time.  
3 Conclusions

This contribution discusses the Scheduling Request delaying mechanism introduced in the RAN2#88 meeting. It’s proposed to agree on the following:
Proposal 1: RAN2 should discuss and agree on a solution which delays the transmission of an SR by some flexible time such that the SR is being transmitted during DRX Active Time
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