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1
Introduction

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

A Buffer Status Report (BSR) 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 with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

-
UL resources are allocated and number of padding bits is larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”;

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.

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 shall be informed to eNB in time to support efficient and priority based scheduling among different UEs. At least, it is important and necessary for UE to inform the highest priority with data to eNB. A simple solution is sending a BSR together with data#2.

eNB can realise remaining data in UE through the absence of padding, but eNB cannot know how much data are waiting and their priorities. It is not a good choice to left eNB to guess this information again and again. Why can’t you just tell him about the detail? On the other hand, it is difficult for eNB to achieve detailed information of buffer status from the received UL data due to the enforcement of PBR. 
A periodic BSR trigger can’t cover this scenario. Firstly, the next periodic occasion may be very far, thus this situation cannot be realized by eNB in time. Secondly, as we agreed, a periodic BSR trigger should not result in an SR, so even if a periodic BSR trigger occurs soon, it is possible that this BSR will be pended for a long time to get a granted UL resource. 
Happy bit also can’t indicate what amount of data is waiting, thus eNB still need to guess. The happy bit scheme proposed by NSN maybe can’t indicate the highest priority with buffered data if the highest priority is changed after the transmission. Furthermore, the status of a LC without data transmitted can’t be indicated by happy bit. 
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. 
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Figure 1 an example of arrival of new data with no higher priority

In RAN2#60bis meeting, the introduction of a periodic BSR trigger per UE was mainly for handling the reporting for a continuous flow, and it is also agreed that “continuous reporting trigger” should not result in an SR.
· NSN thinks that the eNB can realise this because of the absence of padding. So there should not be a large problem.

· LG thinks the periodic BSR could solve this type of problem.

· Huawei assumes that the periodic BSR would not be set frequent enough. Huawei agrees that the absence of padding could indeed be a good indication.  Huawei thinks the eNB would still not know what amount of data is buffered.

· NSN would prefer to have the happy bits to address this problem (if this is considered a serious problem).

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.
3
Conclusion
The events to trigger BSR for E-UTRA MAC were addressed in this document, and the following is 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.

4 Reference 

[1] 3GPP TS 36.321 V8.1.0 (2008-3), E-UTRAN Medium Access Control (MAC) protocol specification
5 Text Proposal for TS 36.321

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 in the UL buffers of the UE.
A Buffer Status Report (BSR) 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 with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

-  the highest priority buffer with remaining data after buffer contents change contain no previously BSR-reported data, in which case the BSR is referred below to as “Regular BSR”;
-
UL resources are allocated and number of padding bits is larger than the size of the Buffer Status Report MAC control element, in which case the BSR is referred below to as “Padding BSR”;

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.
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