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1
Introduction

The following BSR triggers are approved by RAN WG2 in [1]:

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.

In last RAN2#60bis meeting, it is agreed to introduce a periodic BSR trigger per UE for handling the reporting for a continuous flow, and it is also agreed that “continuous reporting trigger” should not result in an SR.
Are any additional BSR triggers needed? This document addresses this issue.
2 Discussion
2.1 Data arrives for no higher priority RB groups
The currently specified triggers cover the case when new data arrives and data with lower priority is transmitting. However, in data transmission new data with no higher priority than transmitting data can arrive and no any BSR being triggered. Thus it can happen that when all reported data of the highest priority RB group with data has been moved out (e.g. by transmission or data discard) the eNB do not know at all for which RB groups there is unreported data to transmit. 
An example of this scenario is illustrated in Figure 1. In this example, we only concern the buffer with highest priority. At t1 point, UE sends a BSR which informs data #1 and #2 are waiting in the UE. At t2 point, a new data #3 arrives at the buffer, but no BSR is triggered since no lower priority data is transmitting. At t3 point, another new data #4 arrives and data#1 is transmitting. At this time, still no BSR is triggered due to the same reason. At t4 point, data#2 is transmitting, thus all reported data have transmitted. But eNB is not aware of the existence of the unreported data#3&4. This situation should be informed to eNB in time to support efficient and priority based scheduling among different UEs. A periodic BSR trigger can’t cover this scenario since the next periodic occasion may be very far and a periodic BSR trigger should not result in an SR. A simple solution is sending a BSR together with data#2.
Thus there is a need for additional BSR trigger criteria that are evaluated at UL buffer change to provide to the scheduler a proper view on the buffer status. A BSR is triggered when all the data of the highest priority buffer with data are unreported, and the BSR should be attached to a data transmission. 
Proposal 1: A BSR (no SR) shall be triggered when the highest priority buffer with remaining data after buffer contents change contain no previously BSR-reported data.
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Figure 1 an example of arrival of new data with no higher priority
2.2. 
Volume based BSR trigger
For good performance it is good if the scheduler can react to buffer buildup, but not only to data presence with strict priority. With the currently defined triggers, buffer buildup could be ongoing for several scheduling occasions, the scheduler being unaware of the buffer buildup, and thus reacting more slowly then necessary. It is possible that the buffer occupancy for a RB-group cumulates and seems to lead to buffer overflow. A periodic BSR trigger can’t cover this scenario since it is not for such an urgent situation from UE point of view. As different types of radio bearers have different traffic characteristics the usage of this BSR trigger should be configurable per RB group. 
Proposal 2: BSR (and SR) can be triggered when the buffer occupancy for a RB-group exceeds a Threshold.
3
Conclusion
The events to trigger BSR for E-UTRA MAC were addressed in this document, and the following are proposed.
Proposal 1: A BSR shall be triggered when the highest priority buffer with remaining data after buffer contents change contain no previously BSR-reported data.

Proposal 2: BSR (and SR) can be triggered when the buffer occupancy for a RB-group exceeds a Threshold.
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