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Introduction
This todc is a revision of R2-1705097.  In this tdoc, we discuss the maximum buffer size and the minimum buffer size for NR. We also briefly discuss BSR format for NR.
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Discussion
In LTE, the maximum BS is 150 Kbytes and 3 Mbytes for normal and extended BS, respectively. The 3 Mbytes is derived based on the assumptions of the processing and latency of 2 RTT (i.e. 16ms), the transport block size of 75376 bits, 5 CCs, and 4 layers MIMO. In NR we have three options to decide the maximum BS:
· Option 1: NR supports maximum BS of 3 Mbytes as LTE.

· Option 2: The maximum BS is derived by maximum transport block supported by NR.
· Option 3: NR supports maximum BS of 20 Mbytes, derived from the uplink peak rate for NR.
One of high reliability and low latency use case in NR is VR/AR. The VR/AR application has critical requirements on transfer bandwidth. A 8K VR/AR video is an example that requires 250 Mbps data rate. With this 250 Mbps data rate, the 8K video generates (250*16/1000)/8 = 0.5 Mbytes within 16 ms. The 0.5 Mbytes is still smaller than 3 Mbytes that can be reported to a gNB. In most cases, there is at most one 8K video on the uplink. Other traffic such as VoIP has smaller data rate compared to the 8K video. Moreover RAN2 agreed to support 8 LCGs. That ends up total 24 Mbytes that can be reported for 2 RTT. The peak rate reaches up to 12 Gbps which is above the required peak data of 10 Gbps for NR. So the maximum BS of 3 Mbytes should be sufficient in NR.
Alternatively, the maximum BS can be derived from the maximum transport block size, sported number of CCs, etc. Although the resulting maximum BS could be larger enough to allow a LCG to fill up an empty transport block, that may be a rare case. To support such a rare case, the length of buffer size field in MAC control element may need to increase, which could incur more signaling overheads. Also when a new maximum transport block is supported or more layers are supported, a new buffer size table may need to be defined to reflect the change.
The option 3 derives the maximum BS from the uplink peak data rate. In NR, the peak data rate should be 20 Gbps for downlink and 10 Gbps for uplink. For uplink, the resulting maximum BS would be 20M bytes for the 16 ms RTT. Except FTP, we have not seen an application utilizing such a large data rate. Moreover, to accommodate this case, the length of buffer size field may need to be increased, which also increases signaling overhead. FTP is not a time critical application. We have not seen a strong reason to support maximum BS of 20 Mbytes.
Proposal 1: In NR the maximum buffer size is 3 Mbytes.
In LTE the minimum buffer size (BS) is defined according to VoIP SID size. We think that is still applicable to NR. So we proposed to support minimum BS to be the size for transporting a VoIP SDI. 

Proposal 2: In NR the minimum buffer size is the size for transporting a VoIP SDI.

In LTE, there are two BSR formats: short BSR, long BSR as shown below. The LCG ID is 2 bits and the length of buffer size field is 6 bits. In the last meeting, RAN2 agreed to support 8 LCGs so the length of LCG ID field will be 3bits. If proposal 1 is agreed we think the length of the buffer size field should be 6 bits as LTE. However, the short BSR format and long BSR format shoulbe be reused in NR if possible.
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Proposal 3: If proposal 1 is agreed, the length of buffer size field should be 6 bits as LTE and the short and long BSR formats should be reused in NR if possible.
If proposal 1 is not agreed, that means a larger maximum BS will be defined. For a large maximum BS, the length of buffer size field should be chosen carefully. 
There is a trade-off between signalling overhead and padding overhead. If more bits are used to indicate buffer size, the gNB would have more accurate information about UE’s buffer status so there would be less padding overhead, but the signalling overhead is also increased. In contrast, if a few bits are used to indicate buffer size, although signalling overhead is decreased, that could incur much padding overhead. 
Proposal 4: If proposal 1 is not agreed, the length of buffer size field should be chosen to minimize signalling overhead and padding overhead.
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Conclusions
In conclusion, we have the following proposals. 
Proposal 1: In NR the minimum buffer size is the size for transporting a VoIP SDI.

Proposal 2: In NR the maximum buffer size is 3 Mbytes.
Proposal 3: If proposal 2 is agreed, the short and long BSR formats should be reused in NR.

Proposal 4: If proposal 2 is not agreed, the length of buffer size field should be carefully chosen to minimize signalling overhead and padding overhead.
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