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1   Introduction
In RAN2#97bis meeting, the following agreements corresponding to BSR have been achieved: [1]
The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   

-
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
It is seen that potential the numerology and granularity related issues will be further discussed in RAN2. In this contribution, we discuss potential enhancements for BSR in NR by taking into account the above agreements.
2   Discussions
2.1   On Indication via LCG
In the legacy LTE, once it receives a BSR, the eNB can only acquire the information about the amount of data available for transmission per LCG in the UL buffers, but cannot further identify the buffer information of each specific logical channel associated with the LCG. 
In NR, however, there is some information associated with a logcial channel that may need to be indicated in the BSR for the UL scehduling of the gNB. For instance, in the case a “leg” is assocaiated with a specific carrier, the assocaited carrier of the leg should be indicated in BSR for the UL scheduling to be performed on a proper carrier. As another example, one logcial channel may be associated with a numerology/TTI length; thus the numerology related information (e.g. subcarrier spacing, transmit power, etc.) and TTI length of the logcial channel may also need to be indicated in BSR. 
As per the last meeting agreement below [2], an abstraction to numerology/TTI length related information via a so called “profile” is to be supported. In [3], a similar concept of “grant information” is also proposed to include the aforementioned numerology/scheduling related information. 
Agreements
1.
For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.
Hence, by utilizing this grant information/profile and considering that the LCG number has been extended to 8, we propose that a LCG is linked to a specific logical channel as per gNB configuration, so as to indicate the grant information or profile of this logical channel via the corresponding LCG ID included in NR BSR.
Proposal 1: A LCG may be configured to be associated with a specific logical channel, so that some information of this logical channel (i.e. profile or grant information) can be implicitly indicated by the corresponding LCG ID included in NR BSR.
2.2   On BSR Transmission

According to the agreement above, from RAN2 perspective, the numerology/TTI length is no longer seen. Instead, only grant information/profiles can be seen in each higher layer protocol. Then, based on this grant information/profile, we think that there is also some need to enhance the BSR transmission mechanism. Specifically, on the one hand, the BSR triggered by a logical channel should thus be transmitted on an appropriate numerology, with the mapping between logical channels and numerologies. On the other hand, since it is the grant information or profile, but not the numerology itself, which can be seen from RAN2 perspective, a logical channel would be thus associated with grant information/profile. 

Therefore, it is proposed that the BSR triggered by a logical channel should be transmitted by taking into account the grant information (or “profile”) of this logical channel. 

Proposal 2: The BSR triggered by a logical channel should be transmitted on a grant by taking into account the grant information (or profile) associated with this logical channel.
2.3   On BS Reporting Granularity
There are 64 buffer size levels for BSR in LTE, and only when the extendedBSR-Sizes is configured can the level of buffer size reported be larger that 300000 bytes (i.e. 3MB). As some new services and applications, which potentially have much bigger data rate and packet size than LTE services, will be supported in NR (such as AR/VR), the number of BS levels in legacy LTE might not be enough to indicate the range of buffer size in NR.

Therefore, it may be necessary to introduce bigger BS values for NR BSR, so as to support the services with huge packet size (e.g. AR/VR) in NR. 
Proposal 3: Compared to LTE BSR, bigger BS values are needed for NR BSR so as to support the services with huge bit rate in NR.
Also, with the maximum possible BS values to be increased, it may be also necessary to have more precise buffer size reported in NR BSR, so that the gNB can better decide the UL grant size allocated in order to reduce the probability of packet segmentation or resource waste. Thus, we have the following proposals. 

Proposal 4: Compared to LTE BSR, finer BS granularity should be reported by NR BSR, in order to decrease the probability of segmentation or resource waste.
Specifically, to achieve the above two goals(bigger BS value and finer BS granularity), we think that 8 bits can be used to indicate the buffer size for NR BSR, and this corresponds to totally 256 BS levels. 

Proposal 5: For NR BSR, 8 bits can be used to indicate buffer size, i.e. 256 BS levels are supported in NR.
In addition, a new layer, i.e. SDAP is introduced for the mapping between QoS flows and DRBs. To accurately reflect the buffer status in the UE’s buffer, the BS information should take into account the available data in SDAP.
Proposal 6:  The available data in SDAP buffer should be taken into account in the BSR.
3   Conclusion

In summary, some potential enhancements in terms of BSR granularity in NR are discussed in this paper:
Proposal 1: A LCG may be configured to be associated with a specific logical channel, so that some information of this logical channel (i.e. profile or grant information) can be implicitly indicated by the corresponding LCG ID included in NR BSR.
Proposal 2: The BSR triggered by a logical channel should be transmitted on a grant by taking into account the grant information (or profile) associated with this logical channel.
Proposal 3: Compared to LTE BSR, bigger BS values are needed for NR BSR so as to support the services with huge bit rate in NR.
Proposal 4: Compared to LTE BSR, finer BS granularity should be reported by NR BSR, in order to decrease the probability of segmentation or resource waste.
Proposal 5: For NR BSR, 8 bits can be used to indicate buffer size, i.e. 256 BS levels are supported in NR.
Proposal 6: The available data in SDAP buffer should be taken into account in the BSR.
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