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1 Introduction

According to last agreements in RAN2, buffer status reporting per RB group via MAC Control Element will be used for LTE. In the following contribution Buffer Status Reports (BSR) based on the bitmap approach is proposed and several structures are investigated.
2 Discussion

It has already been agreed that a LCID will be reserved to BRS in the MAC header and that if a control element has fixed length, the Length field can be saved. The control element in the payload will contain buffer status of different groups; however there is no need to include the information about all RB groups in one buffer report, but only of groups which satisfy pre-defined reporting criteria. Furthermore the number of groups should be pre-configured by the Network and not limited by a maximum value defined by standards.
We propose a bitmap approach to identify the RB groups and to indicate the presence or not of the corresponding Buffer status. The bitmap contains one bit per each possible group and its length corresponds to the number of configured groups for that specific UE. However the length of the control element is variable and it includes only the status reports of the groups selected by the bitmap values. An example is shown in the figure below where there are 5 configured groups, but the report contains information only about 3 of them:
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Several possible header and control element structures based on the bitmap approach are possible:

1. LCID-E-R-R-F-L subheader and “bitmap” and “Buffer status” fields in the Control Element
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2. LCID-E-bitmap in the subheader and “Buffer status” fields only in the Control Element. Number of R bits depends of the length of the bitmap. F and L are not needed in the subheader, since it is possible to calculate the length of the MAC Control Element from the information contained in the bitmap ((number of “1”)*(length of “Buffer status”)).
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3. A third alternative is to use R bits instead of L field to indicate the length of the Control Element. The drawback of this approach is that the number of groups is limited to 4.
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The bitmap approach allows reduced overhead and at the same time accurate exhange of information on the buffer status. Furthermore it allows a very flexible change of RB group configuration of RB groups, without any change in the format but the bitmap length and it does not implies a predefined maximum number of groups.
3 Conclusions 

It is proposed to use the bitmap approach for buffer status reports for LTE due to the low overhead and its flexibility in group configuration. Several possible buffer status formats based on the bitmap are also proposed in section2.
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