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1 Introduction

In the RAN2#68 meeting SR prohibit mechanisms for Rel-9 has been discussed and it has been agreed to introduce a SR prohibit timer per UE [1]. This contribution proposes to introduce also a mechanism which avoids transmission of unnecessary scheduling requests triggered by data from certain logical channels, i.e. VoIP data, when UL SPS is activated.
2 Discussion
The proposed mechanism avoids the transmission/triggering of SR for logical channels that contain data which is supposed to be carried on configured UL grants like for example VoIP data while not delaying any other higher priority data like RRC messages. Hence, the mechanism needs to be both aware of which logical channel shall be excluded from SR transmission and the activation status of semi-persistent scheduling. High priority data like RRC messages is an example of data that should not be eligible for SR reduction. The arrival of new data for such high priority logical channels should still trigger scheduling requests even while SPS is active.

The benefit of such a prohibit mechanism would be in addition to a reduced PUCCH load and the ability for eNB to distinguish from the SR the type of request mainly the reduction of UE’s active time, which would in turn improve the DRX opportunities and hence UE battery performance, i.e. UE is not required to monitor the PDCCH. It should be noted that RAN2 agreed at this meeting already to redefine the UE Active Time w.r.t. D-SR [2] in order to improve the DRX performance for Rel-9, since a good DRX performance in particular for VoIP is considered as important for Rel-9.  
Figure 1 depicts one exemplary SPS configuration for VoIP which is used in order to outline the benefit of the proposed mechanisms in terms of DRX performance. 
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Figure 1  exemplary SPS configuration for VoIP
It’s assumed in the exemplary scenario that an SR on PUCCH is configured every 20ms. The PUSCH resources for the VoIP data packets are persistently allocated 6ms after the SR opportunity. This time period of 6ms should account for the transmission of SR, detection by eNB, and issuing of SPS activation by PDCCH. On-duration is assumed to be 2ms in order to allow for a good DRX efficiency.
According to the current defined Rel-9 behaviour, a UE monitors PDCCH for each VoIP packet from the SR opportunity (SR has been transmitted), which is at the beginning of the On-Duration period, until the allocated PUSCH opportunity 6ms later. It should be noted that this active time does not include PDCCH monitoring for potential HARQ retransmissions.
With the proposed mechanism which avoids the sending of the SR for a VoIP packet, the UE would be only required to monitor PDCCH during On-Duration. Hence a reduction of the active time by 4ms can be achieved every 20ms which would correspond to a DRX performance improvement of 20%.
Proposal: When UL Semi-persistent scheduling is active, i.e. UE has a configured uplink grant, it should be possible to exclude certain logical channels, typically being VoIP bearer, from SR triggering/transmitting. 
     
2.1 Details of the SR prohibit mechanism for UL SPS
Following SR prohibit mechanism is proposed for Rel-9:
· For each logical channel there exists a logicalChannel-SRmask flag

· If UL SPS is active, i.e. UE has a configured UL grant, and the logicalChannel-SRmask flag of a logical channel is set to true new data arrival for this logical channel shall not trigger an SR
Instead of operating the prohibit mechanism per logical channel by using a logicalChannel-SRmask flag an alternative would be to prohibit SR triggering/transmission per logical channel group.  However it should be noted that there is no real technical difference between the two alternatives and hence no motivation to use a SR prohibit mechanism on a LCG basis. The corresponding change requests implementing the above SR prohibit mechanism on a logical channel basis is provided in [3] and [4].
3 Conclusions
In the above contribution a SR prohibit mechanisms for SPS is discussed. It’s proposed to agree on the following:

Proposal: When UL Semi-persistent scheduling is active, it should be possible to exclude certain logical channels, typically being VoIP bearer, from SR triggering/transmission.

The corresponding change requests can be found in [3] and [4].
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