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1   Introduction
In LTE, buffer status report is used to provide the eNB with the amount of data available for transmission in UL buffer of a UE, and it reports the buffer status for each logical channel group which can include one or more logical channel(s). In NR, some new characteristics (e.g. QoS flow, numerologies, etc.) have been introduced in order to provide better support for diverse services, and may lead to potential impact to the design of BSR format in NR, e.g. the number of LCGs and the buffer size. These are likely to result in a potentially different BSR format from that of LTE. 
In this contribution, therefore, we analyze potential impacts to BSR design and propose a flexible BSR format in NR.
2   Discussion
2.1   BSR format in LTE

In legacy LTE [1], BSR is used to provide information about the amount of data available for transmission in each LCG. There are three forms of BSR MAC CE: Short BSR, truncated BSR and Long BSR, each of which is with a fixed format shown below.

[image: image1.emf]Buffer Size LCG ID Oct 1


Fig.1.Short BSR and Truncated BSR MAC control element
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Fig.2. Long BSR MAC control element

For LTE sidelink, as the sidelink BSR needs to report logical channel groups for different sidelink destinations (i.e. identified by Destination index in the BSR below), the total logical channel groups are extended. To avoid reporting BS information for some sidelink logical channel groups which do not have any data available, a LTE sidelink BSR format with flexible length was used since Rel-12, as shown in Fig.3 and Fig.4.
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Fig.3 Sidelink BSR and Truncated Sidelink BSR MAC control element for even N
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Fig.4: Sidelink BSR and Truncated Sidelink BSR MAC control element for odd N
2.2   Flexible BSR format in NR

Based on our analyses, there can be one issue if we directly reuse the above fixed length BSR format of LTE into NR. The issue we discovered is that, in LTE at least one LCG shall be included in short/truncated BSR. When there are more than one LCG to be reported, even the number of LCGs is 2 or 3, long BSR with 4 LCGs reported shall be used even if only a 2 or 3 LCGs actually have data to be transmitted with other LCGs actually being empty. This obviously results in unnecessary scheduling overhead and thus waste of resources to report those LCGs actually without any data to be transmitted. Moreover, it was agreed that the number of LCGs will be increased up to 8 in RAN2 #98 meeting[2]; by considering this, it is obvious that above problem on unnecessary scheduling overhead and resource waste are even more serious, if we reuse the fixed length BSR design as in LTE.
Therefore, considering the above issue, we propose a flexible length BSR format. As an example of the BSR format is shown in Fig.5. Besides, the flexible length of BSR can be indicated in the corresponding MAC subheader. 
Proposal 1: Adopt the flexible length BSR format in NR, and the length can be indicated in the corresponding MAC subheader.
If proposal 1 is agreed, that’s to say, the fixed BSR format is no longer needed. Accordingly, the definition of short BSR and long BSR in legacy LTE is no longer needed. 

Proposal 2: The definition of short BSR and long BSR is not used in NR.
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Fig.5. an example of NR BSR with flexible length 

By the flexible BSR format, we think it is not necessary for the UE to report the buffer size for those LCGs which do not have data available (i.e. BS = 0), and similar to sidelink BSR in LTE, the UE can only report the LCGs which have data available for transmission.
Proposal 3: The UE only reports the logical channel group(s) which has data available for transmission.
3 Conclusion
In this contribution, we provide a flexible NR BSR format with the following proposals:
Proposal 1: Adopt the flexible length BSR format in NR, and the length can be indicated in the corresponding MAC subheader.
Proposal 2: The definition of short BSR and long BSR is not used in NR.
Proposal 3: The UE only reports the logical channel group(s) which has data available for transmission.
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