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1 Introduction
In RAN2#98, the following agreements were agreed regarding to the BSR:

Agreements

1. The number of LCGs will be increased up to 8.  

2. The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 

3. As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configured infinite value for this timer.

4. The logicalChannelSR-Mask is supported 
In this contribution, we discuss further BSR enhancement regard to the agreements..
2 Discussion 
In legacy LTE, UE requests the UL grant by sending a BSR (buffer status report) to eNB. And the buffer size field indicates the amount of the data in the UL transmission buffer. ENB allocates the UL grant to UE based on the received BSR. UE establishes radio bearers based on different service, and a radio bearer corresponds to a logical channel in MAC layer. To save the signaling overhead of BSR reporting for each logical channel, the LCG (logical channel group) has been introduced. The logical channel with same QCI/priority will be placed in a LCG. There were 4 LCGs in LTE, and UE sends BSR with the granularity of LCG. 
The BSR is reported through the BSR MAC Control Element in the MAC layer. There are two formats of BSR:

· Short/Truncated BSR: one LCG BSR
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Figure 1: Short BSR and Truncated BSR MAC control element
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Long BSR: four LCG BSR
Figure 2: Long BSR MAC control element
In 3GPP RAN2#98, it was agreed that the number of LCGs (logical channel group) will be increased up to 8. With the definition of short BSR and long BSR in LTE, NR will support the 1-LCG BSR and the 8-LCD BSR. 
Observation 1: According to the BSR format in LTE, NR support both short BSR (1-LCG BSR) and long BSR (8-LCG BSR).
Proposal 1: In NR, the Long BSR should be 8-LCG BSR. 
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Figure 3: Short BSR and Truncated BSR with 3-bit LCG ID
As shown in Figure 3, with the increased LCG number, the legacy short/truncated BSR will increase to 2 bytes.
Proposal 2: The short/truncated BSR will increase to 2 bytes with 3-bits LCG ID.

Proposal 3: As in LTE, NR use LCID to indicate the BSR format.

Proposal 4: RAN 2 should study whether the BS size need to increase.
Based on the discussion above, the 2 BSR formats bring some problems: 
· For the regular BSR: Regular BSR will be triggered once the new data arrives as well as the UL transmission buffer is empty. If the new data belongs to n (1<n<8) LCGs, neither 1-LCG BSR nor 8-LCG BSR is a good choice. 
· For padding BSR: If the padding bits could cover more than 1-LCG BSR and the corresponding subheader, while it is not enough to transmit a 8-LCG BSR. A fine granularity BSR between 1-LCG BSR and 8-LCG-BSR is required for this situation
Thus, we can see that the two LTE BSR formats (e.g. short/truncated BSR and long BSR) are no longer meet the requirement for 3-bit LCG. New BSR format is required for NR.
Observation 2: The two LTE BSR formats (e.g. short/truncated BSR and long BSR) are no longer meet the requirement for 3-bit LCG.
Proposal 5: NR should support more than two BSR format to guarantee a fine granularity of BSR.
3 Conclusions
Based on the discussion above, the following observations and proposals were made:
Observation 1: According to the BSR format in LTE, NR support both short BSR (1-LCG BSR) and long BSR (8-LCG BSR).
Observation 2: The two LTE BSR formats (e.g. short/truncated BSR and long BSR) are no longer meet the requirement for 3-bit LCG.
Proposal 1: In NR, the Long BSR should be 8-LCG BSR. 
Proposal 2: The short/truncated BSR will increase to 2 bytes with 3-bits LCG ID.

Proposal 3: As in LTE, NR use LCID to indicate the BSR format.

Proposal 4: RAN 2 should study whether the BS size need to increase.
Proposal 5: NR should support more than two BSR format to guarantee a fine granularity of BSR.
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