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1	Introduction
For BSR, RAN2 has reached the following agreements:
-	The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed.
-	The number of LCGs will be increased up to 8.  
An email discussion dealing with BSR triggers also took place 98#38.
This contribution focuses on the BSR formats.
2	Buffer Size Levels
Buffer size levels for BSR for LTE were originally discussed in R2-083101 and approved in R2-083707: a similar approach as used for HSUPA R2-051957 was used to compute the exponentially distributed buffer size levels. In order to do that, the following parameters need to be determined: the minimum buffer size level (Bmin), the maximum buffer size level (Bmin), and the number of reported buffer size levels (N):
Minimum buffer size level – as a starting point in the distribution, we propose to tailor the buffer size to fit a VoIP SID packet because this is likely to be the smallest packet for which resources will be often asked for transmission in uplink. Taking into account the AMR SID header as well as the compressed UDP/IP header, the value of 80 bits seems to be a reasonable choice for the minimum buffer size level. 
Bmin = 80 bits
Maximum buffer size level – As proposed in [3] for HSUPA, we recommend deriving the maximum buffer size level based on the uplink peak data rate and the expected response time after a buffer status report is transmitted (i.e. the time elapsing between a buffer status report and the corresponding uplink grant). As in LTE, the response time can be considered to be 2 RTTs long (including transmission, processing as well as scheduling delay), the maximum buffer size level for in E-UTRA uplink can be derived as:
Bmax = Maximum Transport Block Size  2  RTT
Number of reported buffer size levels – it has been argued that a bit rate increase justifies using more bits than in LTE i.e. more than 6 bits. Let us consider why this is not always true with a simple example: 10Gbps bit rate, 1ms TTI only, only one TB size: 10Mbit. In that case, it is obvious that the only information the gNB needs to know is for how many TTI it can schedule the UE before getting another BSR (or padding). Thus, not only the bit rate but also the TB allocation plays a role in knowing how many bits should be used to report the buffer size. It should also be noted that the introduction of carrier aggregation in Rel-10 did not expand the number of bits used to report the buffer size levels.
Based on the parameters above, the buffer size levels reported in BSR can then be derived using as follows:
Bk = Bmin (1 - p) k  
where p = ( Bmax / Bmin) 1 / (N-1) - 1
Feedback from RAN1 is needed to know Bmax and assess how many bits should be allocated to the buffer size level signalling in BSR.
Proposal 1: use the same approach as in HSUPA and NR for the buffer size levels.
Proposal 2: seek for RAN1 feedback on TB allocation to determine Bmax and N in RAN2.	 
3	BSR Formats
In LTE, three formats are defined [36.321]:
1.	Short BSR: signals the LCG and the Buffer Size
2.	Truncated BSR: signals the LCG, the Buffer Size and through the LCID, an indication that other LCG(s) also have data buffered.
3.	Long BSR: signals all LCGs.


Figure 3-1: Short BSR and Truncated BSR MAC control element


Figure 3-2: Long BSR MAC control element
Introducing 8 LCGs raises a few questions:
1.	What to do with the short and truncated BSR? In our view, it is important to keep the short and truncated BSR short and having one more bit for the LCG ID should translate into having one less bit for the Buffer Size instead of extending the BSR to two bytes  5 bits Buffer Size allows the short BSR and truncated BSR to fit in one byte. This is essential for VoIP and MTC where every bit of overhead affects coverage.
Proposal 3: for the short and truncated BSR, use 5 bits Buffer Size.
2.	What to do with the long BSR? Signalling all LCGs at once allows the LCG ID to be skipped and such a format BSR should also be used in NR. In other words, the long BSR in NR should include all 8 LCGs. Note that with 8 LCGs, byte alignment is always guaranteed without padding.
Proposal 4: the long BSR should still report all LCGs.
3.	Are more BSR formats required? One could imagine rules to send several short BSR instead of a long one when only a subset of the LCGs have data buffered. For instance, assuming 5 bits buffer size, sending several short BSR should be used instead of sending a long one whenever less than 4 LCGs have buffered data. Or a bitmap could also be used to signal which LCG are being reported. This depends on how many bits the buffer size will require and again requires input from RAN1.
Proposal 5: discuss the need to report several shorts BSR instead of the long BSR when not all LCGs have data buffered (or even are configured).
3	Conclusion
This contribution has discussed BSR for NR and the following proposals were made:
Proposal 1: use the same approach as in HSUPA and NR for the buffer size levels.
Proposal 2: seek for RAN1 feedback on TB allocation to determine Bmax and N in RAN2.	 
Proposal 3: for the short and truncated BSR, use 5 bits Buffer Size.
Proposal 4: the long BSR should still report all LCGs.
Proposal 5: discuss the need to report several shorts BSR instead of the long BSR when not all LCGs have data buffered (or even are configured).
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