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1. Introduction

In MAC CR0390r3, the cancellation of SR is improved for a specific scenario to avoid that high priority data might be delayed in the UE buffer until the BSR retransmission timer expires. In this document, we also consider the same scenario but focus on BSR issue. Here we try to avoid that a BSR triggered by the high priority data might not be included in the MAC PDU.
2. Discussion 
2.1 Background
Please refer to Fig. 1. One specific scenario is considered that when higher priority data that triggers BSR2 and SR arrives between the inclusion of BSR1 in MAC PDU and its corresponding UL-SCH transmission, the following SR is wrongly cancelled by the UL-SCH transmission. So MAC CR0390r3 propose to advance the timing of cancellation of SR to let UE be able to send a SR for BSR2.
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Fig. 1: The proposal of MAC CR0390r3
2.2 Problem 1

Now we consider the same scenario in Fig. 1 and assume that the SR for BSR2 has been successfully sent to eNB and a grant is indicated through PDCCH which is supposed to at least carry BSR2. However, according to the current spec, the BSR2 cannot be included in MAC PDU because the test of "at least one BSR has been triggered since the last transmission of a BSR" is NOT true. Fig. 2 is an illustration for reference.
	If the Buffer Status reporting procedure determines that at least one BSR has been triggered since the last transmission of a BSR or if this is the first time that at least one BSR is triggered:
-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
start or restart periodicBSR-Timer except when the BSR is a Truncated BSR;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
a Scheduling Request shall be triggered.
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Fig. 2: Problem 1
2.3 Problem 2
In addition to the scenario in Fig. 2, another scenario also has a similar problem. Please refer to Fig. 3. BSR1 is the first triggered BSR and it is cancelled because the UL grant can accommodate all pending data but is not sufficient for BSR. In the following, new (higher priority) data coming triggers BSR2 and SR. And then, if a grant is indicated through PDCCH, BSR2 is supposed to be included in MAC PDU but unfortunately it cannot because the test of "at least one BSR has been triggered since the last transmission of a BSR" is NOT true (i.e. BSR1 is cancelled so no BSR is transmitted before) and BSR2 is not the first triggered BSR either. 
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Fig. 3: Problem 2
2.4 Way forward
In the current spec, all triggered BSR shall be cancelled under two conditions as below. So we think that the two problems mentioned above can be solved easily by checking if at least one BSR has been triggered since the last cancellation of a triggered BSR. Basically, the solution is to advance the start timing of the period to check if at least one BSR has been triggered. It may look similar to CR0390r3. Fig. 4 is an illustration for reference.
	All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. 
All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
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Fig. 4: Same Solution for both Problem 1 and 2
So it is proposed that
If the Buffer Status reporting procedure determines that at least one BSR has been triggered since the last cancellation of a triggered BSR or if this is the first time that at least one BSR is triggered, 

UE shall base on whether a new UL resource is indicated in this TTI to instruct the Multiplexing and Assembly procedure to generate a BSR MAC CE or trigger a SR.

3. Conclusion
In this document, we discuss a problem that a BSR triggered by higher priority data might not be included in MAC PDU under a specific scenario and propose a simple way forward to solve it.
The text proposal is quite simple and attached in the end.

Text proposal 

5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].
For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.
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";
-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the UE has 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";
-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered since the last cancallation of a triggered BSR or if this is the first time that at least one BSR is triggered:

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

-
instruct the Multiplexing and Assembly procedure to generate a BSR MAC control element;

-
start or restart periodicBSR-Timer except when the BSR is a Truncated BSR;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:
-
a Scheduling Request shall be triggered.
A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.
The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.
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