
3GPP TSG-RAN2 Meeting #90





R2-152398
Fukuoka, Japan, 25 – 29 May, 2015

Agenda Item:
6.2.9.2.1
Source:


ASUSTeK
Title:



The operation of logical channel SR prohibit timer for VoIP
Document for: 
Discussion
1. Introduction

In the last meeting, the operation of logical channel SR prohibit timer was discussed again in R2-151672 [1] to see if there is a need to avoid unnecessary SR transmissions during a talk spurt. During the online and offline discussion, different companies seem to have different understandings on the length of the logical channel SR prohibit timer. Besides, for VoIP service, the current operation from silence to talk spurt was also mentioned and found that some delays are introduced due to the timer. In this document, we will discuss the operation of logical channel SR prohibit timer for VoIP service.
2. Discussion 
According to the current MAC specification, the SR prohibit timer is started if a Regular BSR is triggered due to data becoming available for a logical channel associated with the timer. Considering VoIP service, when the UE starts talking from silence (i.e. entering talk spurt), VoIP data would be available for transmission and then the SR prohibit timer is started so that UE is not allowed to send SR to request UL grant until the timer expiry. However, since eNB is not aware of this situation so the method of autonomously scheduling UL grant by eNB seems not feasible. Upon timer expiry, UE can start requesting UL grant by triggering SR procedure. As seen in Fig. 1, the first several VoIP data are delayed to be sent. 
Observation 1:  eNB does not know when the UE switches from silence to talk spurt until the SR prohibit timer expiry. SR operation is needed when UE switches from silence to talk spurt.
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Fig. 1: The operation of SR prohibit timer in the current MAC spec.
Since it is quite nature that UE would often switch the state between silence and talk spurt during a phone call, the delay will happen quite frequently as shown in Fig. 2.
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Fig. 2: The illustration of delay in each talk spurt in the current MAC spec.
According to Figure 1 of ITU-T G.114, it recommends that the mouth to ear delay should be less than 200 ms so that users can get a better experience. However, considering the implementation of autonomously scheduling one UL grant every 40 ms for two VoIP packets, normally the length of the SR prohibit timer would be set to be at least larger than 40 ms (e.g. 40, 64, or 128 ms), which means that UE would just keep the coming VoIP data in the buffer for doing nothing and actually no UL grant will come later before the timer expiry. 
Observation 2:  It is not preferable for UE to just keep the VoIP data in the buffer for doing nothing and actually no UL grant will come before the SR prohibit timer expiry. The delay in MAC layer (e.g. 40, 64, or 128 ms) may result in bad user experience.
The intention of introducing the SR prohibit timer is to avoid sending unnecessary SR since eNB will autonomously schedule UL grant before the timer expiry. At least eNB should know the (rough) start timing of the timer in UE side so that eNB can do scheduling before the timer expiry. Therefore, to synchronize the timer status between the UE and eNB, it is proposed to start the SR prohibit timer upon reception of UL grant.  As seen in Fig. 3, after entering a talk spurt, the first two VoIP packets would be sent through a SR procedure and the following data are sent through autonomously scheduling by eNB.
Proposal 1:   The logical channel SR prohibit timer is started upon reception of a UL grant.
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Fig. 3: The suitable operation of SR prohibit timer
For the same reason as discussed above regarding the start timing of the timer, it is preferable for eNB to know the timer status in UE side all the time. Therefore, it is proposed to restart the timer upon reception of a UL grant. As seen in Fig. 4, basically the SR prohibit timer is kept running within a talk spurt due to continuously coming VoIP data, and SR for VoIP data is able to be always prohibited within this period.
Proposal 2:   The logical channel SR prohibit timer is re-started upon reception of a UL grant.

[image: image4]
Fig. 4: The illustration of running SR prohibit timer in one talk spurt
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 not 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, 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.
-
start or restart logicalChannelSR-ProhibitTimer. 
-
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 start timing of logical channel SR prohibit timer for VoIP and have the following summaries.
Observation 1: eNB does not know when the UE switches from silence to talk spurt until the SR prohibit timer expiry. SR operation is needed when UE switches from silence to talk spurt.
Observation 2:  It is not preferable for UE to just keep the VoIP data in the buffer for doing nothing and actually no UL grant will come before the SR prohibit timer expiry. The delay in MAC layer (e.g. 40, 64, or 128 ms) may result in bad user experience.
Proposal 1:
The logical channel SR prohibit timer is started upon reception of a UL grant.
Proposal 2:
The logical channel SR prohibit timer is re-started upon reception of a UL grant.
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