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1   Introduction
In the current  version of 36.321 the values taken by the 6 bits of the Buffer Size field (table 6.1.2.1-1) are not yet defined. This contribution looks at options for defining this table. A previous contribution [2] has already addressed the buffer size table and suggested taking a similar approach as taken for E-DCH for the logarithmic coding of the buffer size.

2  Buffer Size Coding Options

If the full Buffer Size field of 6 bits is used then this gives 64 code points. It has already been suggested that the BSR should be able to indicate an empty buffer, such that this should be first code point in the table.

Proposal 1: First code point should indicate empty buffer
The minimum buffer size should 10bytes as in UMTS.

Proposal  2: The The minimum buffer size should 10bytes as in UMTS
To define the end point of the table we need to define the Maximum Buffer size. As was done for E-DCH this should depend on the maximum uplink data rate. As already [2] suggested, we can define the maximum buffer size by using  the maximum transport block size from [3] and assuming a buffer status reporting delay of 10ms (7ms plus 3ms margin) this gives us a value of  (75376*10)/8) 94220 bytes.
	UE Category
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL

	Category 1
	5160
	No

	Category 2
	25456
	No

	Category 3
	51024
	No

	Category 4
	51024
	No

	Category 5
	75376
	Yes


Table 4.1-2 Uplink physical layer parameter values set by UE category
However as can be seen from the above table from [3], the maximum transport size is related to UE Category so a more efficient use of the available bits (that would give less BSR reporting error) would be to define the maximum buffer size dependent on the UE Category. 

The maximum transport size can also vary as a function of the system bandwidth, so we also suggest that the maximum buffer size should depend on system bandwidth. For example, even for a Category 5 UE, the maximum transport block size is limited to about 5000 bits if the cell bandwidth is only 1.4MHz.
Since both UE category and system bandwidth are known to both UE and eNB, the interpretation of the Buffer Size field would be known automatically without any additional signalling. 

The bits saved by this method should be reserved for future use. 

Proposal  3: Last  code point depends on largest TB size that can be transmitted, taking into account the system bandwidth and UE category.  Unused bits should be reserved for future use. 
As done for E-DCH we think that the coding of the buffer sizes should be logrithmic to minimise the step size for the lower ranges of buffer sizes. 
Proposal 4: Use logarithmic distribution
3  Conclusions

Proposal 1: First code point should indicate empty buffer
Proposal 2: The The minimum buffer size should 10bytes as in UMTS
Proposal  3: Last  code point depends on largest TB size that can be transmitted, taking into account the system bandwidth and UE category.  Unused bits should be reserved for future use. 
Proposal 4: Use logarithmic distribution
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