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1. Introduction

In the last meeting, a logical channel SR prohibit timer is introduced in R2-145230 [1] to delay SR triggering for logical channels which have been configured for SR delay since network would allocate the UL grant at the proper timings. In this document we will discuss the timer operation.
2. Discussion 
According to the current spec, the SR Prohibit timer is only stopped when another Regular BSR irrelevant to the timer is triggered (e.g. higher priority data arrival or Retx BSR timer expiry). Here we discuss the case of all UL data arrival relevant to the timer. As shown in Fig. 1, DL data 1 (e.g. a packet of web browsing) is received and then the SR Prohibit Timer is started due to UL data 1 arrival (e.g. TCP ACK), which is associated with the DL data 1. Since the UL data 1 is from a logical channel restricted to the SR Prohibit timer, no SR could be sent when the timer is running for saving UE power to monitor PDCCH of UL grant. A UL grant would be scheduled by network later so that the UL data 1 can be sent. In the meantime, DL data 2 is coming and the corresponding UL data 2 would arrive later, as the case of DL data 1 and UL data 1. As seen in Fig. 1, the SR Prohibit timer is expired just a bit after arrival of UL data 2. UE would send Scheduling Request (SR) for UL data 2 and enter DRX Active Time to keep active for monitoring PDCCH of UL grant for sending UL data 2. It means that the SR Prohibit timer does not work well and would result in unnecessary SR transmission (e.g. interference to other UEs) and power waste.
Observation 1:  eNB have no idea about the exact start and expiration timings of the SR Prohibit timer since the UL data arrival / available in PDCP/RLC is UE internal behaviour.
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Fig. 1: The scenario of unnecessary SR transmissions.
There are several possible solutions like stopping the timer upon transmission of UL data as shown in Fig. 2 or restarting the timer upon another Regular BSR trigger. However, considering that the SR Prohibit timer is used to delay SR and sending SR is for requesting UL grant, it seems more logical to stop the timer when UE receive a UL grant (scheduled automatically by eNB). 
Proposal:   The SR Prohibit timer is stopped upon reception of an UL grant.
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Fig. 2: The desired behaviour of SR prohibit timer.
As mentioned in R2-144973 [2], VoLTE may be dynamically served to allow delay packing. However, it is hard for eNB to learn the right timing to send an UL grant for the SR suppression so the newly introduced SR prohibit timer is also useful in this case. However, the aforementioned problem may also occur as shown in Fig. 3. As also mentioned above, one of possible solution is to restart the timer as illustrated in Fig.4.
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Fig. 3: The scenario of unnecessary SR transmissions.
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Fig. 4: The desired behaviour of SR prohibit timer.
Text proposal
	5.4.5
Buffer Status Reporting

[…]
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

[…]
For Regular BSR:

-
if the BSR is triggered due to data becoming available for transmission for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:

-
if not running, start the logicalChannelSR-ProhibitTimer;
-
else:

-
if running, restart logicalChannelSR-ProhibitTimer;  (Option 1)
-
else:
-
if running, stop the logicalChannelSR-ProhibitTimer.

[…]
If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.
-
stop logicalChannelSR-ProhibitTimer.  (Option 2)
-
else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.


3. Conclusion
In this document, we discuss the operation of SR Prohibit timer and have the following observation and proposal.
Observation 1:  eNB have no idea about the exact start and expiration timing of the SR Prohibit timer since the UL data arrival / available in PDCP/RLC is UE internal behaviour.
Proposal 1:
The SR Prohibit timer is stopped upon reception of an UL grant.
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