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1 Introduction
In [1] a framework on the Buffer Status Reporting (BSR) and Scheduling Request (SR) triggering is proposed. According to the proposal a BSR and SR is triggered when UL data arrives in the UE transmission buffer and the data belongs to a radio bearer (logical channel) group with higher priority than those for which data already existed in the UE transmission buffer. With this type of triggering, based on a buffer change, the scheduler will quickly be made aware of when higher prioritized data arrives in the transmit buffers with out excessive reporting see ‎[2]. However, there are some error cases due to HARQ failures that need to be considered. With this contribution we discuss the error cases and suggest solutions that provide robustness to theses errors. 
2 Error cases
Case 1: The UE transmits a BSR but the BSR is not detected by the eNB before the maximum number of HARQ transmissions is reached.
This error case is illustrated in Figure 1. Data arrives in the UE buffer and a SR is transmitted either on a dedicated SR resource (D-SR) if available or through a RACH SR (RA-SR). At this point the scheduler does not know the priority of the data and grants UE enough resources so that it can respond with (at least) a BSR. The BSR is triggered and updated and transmitted in the next available grant. However, the BSR is not detected before the maximum number of transmission attempts is reached. The scheduler could reschedule the UE but unless higher priority data has arrived a BSR will not be triggered and a BSR will not be included. This means the scheduler will receive a BSR and will not know when to expect the buffers to be emptied. 

Case 2: The UE transmits a BSR but the BSR is not detected by the eNB. The eNB transmits a NACK but the NACK is misinterpreted as an ACK by the UE.
In Figure 2 we illustrate this error case. As in error case 1 the effect is that although the UE receives a new grant the BSR will not be included unless higher priority data has arrived and the scheduler is left with out a BSR.

[image: image1]
Figure 1: Illustration of error case 1.

[image: image2]
Figure 2: Illustration of error case 2.
3 Proposed solution
If a triggered BSR is updated resent in all available grants until the message containing the BSR is acknowledged, it is clear that error case 1 is efficiently resolved. Another advantage with this solution is that the scheduler can issue several grants initially and obtain a BSR in each UL transmission. In case the first transmission fails the scheduler will not have to wait an entire HARQ RTT (or several) to get a BSR. 

The second error case, error case 2, is not directly resolved with the proposed solution; however it offers some resilience together with precautious scheduling. The scheduler can choose to issue several grants initially. If the BSR is updated resent all available grants the BSR will be included in each transmission. The error will be resolved unless all transmissions fail and all NACK will be misinterpreted as an ACK. 
As the suggested solution does not solve error case 2 entirely we suggest that it is combined with a timer based triggering of the BSR as suggested in [3].
4 Conclusion and proposal
We propose that a triggered BSR is updated and resent with all available grants until the message containing the BSR is acknowledged.
Proposal 1: A triggered BSR is updated and resent with all available grants until the message containing the BSR is acknowledged.

Proposal 2: The above solution is combined with a timer based trigger of the BSR.
5 Text proposal for RAN2 Technical Specification 36.321

5.1.1 5.4.5
Buffer Status Reporting

 Editor’s note: This subclause describes the handling and reporting of buffer status reports.

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data in the UL buffers of the UE.
A Buffer Status report shall be triggered if any of the following events occur:

-
UL data arrives in the UE transmission buffer and the data belongs to a logical channel group with higher priority than those for which data already existed in the UE transmission buffer;

-
UL resources are allocated and number of padding bits is larger than the size of the [Short/Long] Buffer Status Report MAC control element;

-
a serving cell change occurs.
-    the UE has an UL grant and the time since the previously transmitted BSR exceeds a configured threshold.
If the Buffer Status reporting procedure determines that a Buffer Status report is pending:

-
if the UE has UL resources allocated for this TTI, instruct the Multiplexing and Assembly procedure to generate a [Short/Long] Buffer Status Report MAC control element;

-
else 
-
a Scheduling Request shall be triggered

NOTE:
Even if multiple events occur by the time a Buffer Status Report can be transmitted, only one Buffer Status Report will be included in the MAC PDU.

A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the [Short/Long] Buffer Status Report MAC control element in addition.
A triggered buffer status report is updated and repeated in all available UL transmissions until the transmission containing the BSR is acknowledged. 
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