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1
Introduction

The details of BSR for Carrier Aggregation were discussed during RAN2#70 in [1][2][3] and [4]. It was agreed that at least one additional BSR table will be specified, which can be used in case of higher data rates, while details on number of values, values and how it is used are still FFS. In this contribution, we express our understanding on the BSR open issues for Carrier Aggregation. 
2 Discussion
During the previous RAN2 discussion on the newly introduced feature/functionalities for Carrier Aggregation, it has been mentioned several times that the extra complexity should be limited. We believe such principle should also apply when considering adding new BSR table(s). For example, the possibility of re-using the format of the BSR MAC CE in Rel-8/9 should be taken into consideration upon introducing new BSR table(s). 
Proposal 1: The addition of the new BSR table(s) shall not introduce much extra complexity. 
In order to re-use the Rel-8/9 BSR MAC CE format, the Buffer Size field should not be longer than 6 bits. To make the full use of the BS field and bring better accuracy, we believe the new BSR table(s) should support 64 Buffer size levels and be supported in parallel with the “original” BSR table used in Rel-8/9. When the UE buffer status information could be presented by the original BSR table, the original table could be re-used as much as possible. The new table(s) should be used mainly for the scenarios that the original BSR table could not cover. 
Proposal 2: A new BSR table should support 64 Buffer size levels. 
Proposal 3: The new BSR table(s) should be supported in parallel with the “original” BSR table used in Rel-8/9. 

Based on the above proposals, the format of the Short BSR and Truncated BSR MAC CE could remain unchanged with the addition of the new BSR table(s). In case there’s a need for the UE to indicate which BSR table it is using, the Reserved bits in the MAC subheader could be used as flags. For example, if only one new BSR table is introduced, 1 reserved bit could serve as an indicator on which BSR table the Short/Truncated BSR MAC CE is using, as shown in Figure 1. 
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Figure 1 MAC subheader with a bit serving as a flag T
Proposal 4: The Reserved bits in the MAC subheader could be used as flags to indicate which BSR table is used by a Short/Truncated BSR MAC CE. 

As the scenario of the Short/Truncated BSR MAC CE seems simple, the main remaining open issue may be that how the new table(s) is used while reporting on 4 LCG’s, especially for the case that the buffer status information on different LCG’s could not precisely present by same BSR table. For example, when the buffer size of one LCG is less than 200 bytes while the buffer size of another LCG is lager than 600k bytes, it may be difficult to precisely indicate the buffer status of both LCG’s by one BSR table. In case only one BSR table is used, either the buffer size of the first LCG would be overestimated, or the buffer size of the second LCG would be underestimated. In either case, the UL resource scheduling might become inefficient, and waste on UL resources or transmission delay might be inevitable. 
To avoid the scenario mentioned above, we believe a new Long BSR MAC CE should be introduced, with a bitmap field included to indicate which BSR table the LCG is using. With the introduction of the bitmap field, it would be possible for the buffer status of different LCG’s to be presented by different BSR tables. In case less than 4 new BSR tables are introduced, only 1 extra byte would be enough to include the bitmap field, as shown in Figure 2 assuming only 1 additional BSR table is needed. Similar to the scenario of the Short/Truncated BSR MAC CE, the one Reserved bit in the MAC subheader could be used as flag to indicate which Long BSR CE format is used by the UE. 
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Figure 2 New Long BSR MAC CE with a bitmap field included
Although the complexity of introducing a new BSR MAC CE format is not welcome in most cases, we believe the benefits would be worthwhile considering the gain brought by precise UL resource scheduling. 
Proposal 5: Introducing a new Long BSR MAC CE format including a bitmap field indicating the BSR table used by different LCG’s.
3
Conclusion
In this contribution, we express our understanding on the BSR open issues for Carrier Aggregation raised during the last meeting. The followings are proposed: 
Proposal 1: The addition of the new BSR table shall not introduce much extra complexity. 

Proposal 2: A new BSR table should support 64 Buffer size levels. 
Proposal 3: The new BSR table(s) should be supported in parallel with the “original” BSR table used in Rel-8/9. 

Proposal 4: The Reserved bits in the MAC subheader could be used as flags to indicate which BSR table is used by a Short/Truncated BSR MAC CE. 

Proposal 5: Introducing a new Long BSR MAC CE format including a bitmap field indicating the BSR table used by different LCG’s.
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