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1 Introduction

RAN2 has discussed last meeting whether to stop SR prohibit timer upon uplink transmission. The most important use case was clarified as VoLTE. This contribution discusses whether it is necessary in that regards.
2 Discussion

The generalized operation of logicalChannelSR-ProhibitTimer is; the timer starts when a certain logical channel triggers regular BSR; SR is not triggered for the regular BSR during when logicalChannelSR-ProhibitTimer is running; If the regular BSR has not been cancelled after logicalChannelSR-ProhibitTimer expires, SR is triggered. 

As seen above, the purpose of logicalChannelSR-ProhibitTimer is not to completely prohibit SR but to reduce SR frequencies. 

Last meeting it was debated whether stopping logicalChannelSR-ProhibitTimer upon uplink transmission would bring additional battery saving for VoLTE. Table 1 summarizes the difference between the current mechanism and the proposed solution.

<Table 1>

	Baseline (Current mechanism)
	Enhancement (proposed in [1])

	logicalChannelSR-ProhibitTimer starts when regular BSR is triggered by a certain logical channel
	Same as baseline

	logicalChannelSR-ProhibitTimer runs until expiry (does not stop by other events)
	logicalChannelSR-ProhibitTimer runs either until expiry or until uplink transmission takes place


The scenario where logicalChannelSR-ProhibitTimer reduces SR transmissions in VoLTE can be summarized like below.

· VoLTE is served by dynamic scheduling (if SPS is used, prohibiting SR can be achieved by configuring logicalChannelSR-Mask)

· In dynamic scheduling, every single voice packet can trigger regular BSR thus trigger SR

· If ENB is smart, ENB will allocate UL resource proactively so SR is not needed. 
· In such case, NW can avoid UE making SR transmission by configuring logicalChannelSR-ProhibitTimer
· Above can be achieved with the current mechanism.

· With additional enhancement of stopping logicalChannelSR-ProhibitTimer upon uplink transmission, UE can arguably avoid SR transmissions further.

To see how much additional gain the enhancement (i.e. stopping logicalChannelSR-ProhibitTimer upon uplink transmission) may bring, let’s assume two scenarios one where logicalChannelSR-ProhibitTimer is shorter than packet inter-arrival interval and the other where logicalChannelSR-ProhibitTimer longer than packet inter-arrival interval. 
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Figure 1 logicalChannelSR-ProhibitTimer is shorter than packet inter-arrival interval
In scenario 1, there are two cases; case 1 where uplink transmission occurs during logicalChannelSR-ProhibitTimer is running and case 2 where uplink transmission occurs after logicalChannelSR-ProhibitTimer expires. Actually case 2 is out of consideration because the proposed enhancement does not make any difference comparing to the baseline (i.e. both mechanism behave same after logicalChannelSR-ProhibitTimer expires/stops). 

In case 1, regular BSR is triggered upon packet (n) arrival and logicalChannelSR-ProhibitTimer starts. ENB allocates uplink resource and uplink transmission takes place before the timer expires. In baseline mechanism, timer will expires soon and SR will be triggered if the regular BSR has not been cancelled. In enhanced mechanism, timer will stop immediately and the SR will be triggered if the regular BSR has not been cancelled. There is no difference between two mechanisms. In fact the uplink transmission will always carry regular BSR, so SR is not triggered both in baseline mechanism and in enhanced mechanism.
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Figure 2. logicalChannelSR-ProhibitTimer is longer than packet inter-arrival interval

In scenario 2, there are three cases; case 3 where uplink transmission occurs during when logicalChannelSR-ProhibitTimer is running and before the next packet arrives; case 4 where uplink transmission occurs during when logicalChannelSR-ProhibitTimer is running and after the next packet arrives and case 5 where uplink transmission occurs after logicalChannelSR-ProhibitTimer expires. Like case 2, case 5 is out of consideration.

In case 3, SR will be triggered upon logicalChannelSR-ProhibitTimer expiry because new regular BSR was triggered by packet (n+1). In case 4, regular BSR is not triggered by packet (n+1) because packet (n) is still in the buffer hence SR is not triggered.

All in all, the enhancement brings benefits only in case 3 as summarized in table 2.

<Table 2>.

	logicalChannelSR-ProhibitTimer is shorter than packet inter-arrival interval 
	CASE 1: Uplink transmission during timer is running
	No difference between baseline solution and enhanced solution 

	
	CASE 2: Uplink transmission after timer expires
	No difference between baseline solution and enhanced solution

	logicalChannelSR-ProhibitTimer is longer than packet inter-arrival interval
	CASE 3: Uplink transmission during timer is running and before the next packet arrives
	SR can be transmitted after timer expiry in the baseline mechanism while not in the enhanced solution

	
	CASE 4: Uplink transmission during timer is running and after the next packet arrives
	No difference between baseline solution and enhanced solution

	
	CASE 5: Uplink transmission after timer expires
	No difference between baseline solution and enhanced solution


It should be noted that CASE 3 can be easily avoided by configuring shorter logicalChannelSR-ProhibitTimer than packet inter-arrival interval. It is actually more feasible configuration because long logicalChannelSR-ProhibitTimer would delay the very first uplink voice packet of each talkspurt as much, which would degrade user perceived QoS significantly.   

3 Conclusion
It is proposed to keep the current baseline mechanism for SR prohibiting.
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