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Introduction
At RAN2#102, companies have concerns on the BSR report for single LCG case [1]. The discussion details are highlighted as below 
R2-1807443	BSR for one LCG case	Huawei, China Telecom, HiSilicon	discussion	Rel-15	NR_newRAT-Core
· Huawei proposes to have an email discussion
· Oppo are interested in this, CMCC and Samsung are also interested. 
Postpone

We clarify our views in this paper. 
Discussions
In the existing MAC procedure, 
For Regular and Periodic BSR, the MAC entity shall:
1>	if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Short BSR.
According to the existing MAC procedure, the UE MAC reports a short BSR in case there is only one LCG with data available for transmission, regardless of whether the grant is sufficient for a long BSR or not.
The short BSR uses a BS field of 5-bits, while the long BSR carries a BS field of 8-bits. It is clear that the short BSR gives less overhead than the long BSR, so that the UE can save more bits for the data transmission. This is useful especially when the UE in a bad coverage spot.
[bookmark: _Toc515973300][bookmark: _Toc517263417]Short BSR gives less overhead than the long BSR, therefore, it should be used especially when the UE in a bad coverage spot.
At RAN2#102, some companies have concerns that
1) Reporting Short BSR is unable to provide precise scheduling information, although DCI can provide finer TBS value for scheduling.
2) Using short BSR (5-bit BS value) will cause a significant amount of padding in UL compared to using long BSR format.
For the first concern, the impact on scheduling due to larger BS level step in short BSR may be visible only in case the UE has a large buffer and the radio link is fast enough to empty the UE buffer in one transmission.  In practise, the UE can often manage to empty the buffer in several consecutive transmission opportunities. The UE has chances to provide the buffer status for the remaining data before the buffer is emptied with the periodical BSR if the grant is sufficient. In NR, the shortest interval for the periodic BSR timer is 1 subframe, which is sufficient for the timely BSR report if necessary. We highlight the BSR configuration as below


BSR-Config ::=				SEQUENCE {
	periodicBSR-Timer			ENUMERATED {
									sf1, sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity},
	…
}


[bookmark: _Toc515973301][bookmark: _Toc517263418] The periodic BSR can be triggered to compensate the buffer status before the UE empties the buffer if there is sufficient grant.
For the second concern, we think the padding occurs more often when the system is lowly loaded, meaning that the system has free resources left. With higher load in the system, the padding occurs seldom. On the other hand, the UE MAC can utilize the padding bits to trigger padding BSR when the UE buffer becomes empty, which is beneficial for the gNB to know that the UE buffer is empty, so that the gNB can assign the resource to other users.
[bookmark: _Toc515973302][bookmark: _Toc517263419]The UE MAC can trigger a padding BSR with padding bits when the UE buffer becomes empty, which is beneficial for the gNB to obtain the information in time so as to schedule the resources to other users.
[bookmark: _Toc515973303][bookmark: _Toc517263420]The padding occurs seldom when the system is highly loaded
Additionally, as shown below, the proposed changes on the MAC in [1] would introduce more issues.
For Regular and Periodic BSR, the MAC entity shall:
1>	if only one LCG has data available for transmission and the grant size cannot accommodate the Long BSR plus its subheaderif more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built:
2>	report Short BSRreport Long BSR for all LCGs which have data available for transmission.
1>	else:
2>	report Long BSR for all LCGs which have data available for transmissionreport Short BSR.
The format of regular BSR and other high priority MAC CEs (e.g., PHR MAC CE) is decided when the UE is initiating the LCP procedure. After that, the UE builds the MAC PDU including the data from LCHs that are controlled by the LCP. After that, the UE MAC determines the buffer status based on the remaining data and fills the value of the BS field. Assuming a long BSR has been determined to use, its eventual format would need to be updated if the UE buffer is empty, meaning that at least the reserved BS field can be saved. In this case, the UE MAC entity would either need to revert LCP or run two LCPs in parallel. This increases the complexity for the MAC LCP. 
[bookmark: _Toc517263421]With proposed changes in [1], a wrong long BSR format may be chosen when initiating LCP procedure since the UE cannot predict the actual BS status after building the MAC PDU.
[bookmark: _GoBack]Therefore, in the current release, we think it is sufficient to use only the short BSR format in case there is only one LCG with the data available for transmission. In this way, there is no need to update the MAC procedure for the usage of long BSR format. 
[bookmark: _Toc481755332][bookmark: _Toc481866748][bookmark: _Toc485306565][bookmark: _Toc485306575][bookmark: _Toc485399357][bookmark: _Toc490140086][bookmark: _Toc498620929][bookmark: _Toc506233498][bookmark: _Toc506235374][bookmark: _Toc506236012][bookmark: _Toc506236074][bookmark: _Toc506469723][bookmark: _Toc510709340][bookmark: _Toc515957645][bookmark: _Toc515973297][bookmark: _Toc517263422][bookmark: _Toc477880358][bookmark: _Toc477880578][bookmark: _Toc477881951][bookmark: _Toc477882396][bookmark: _Toc477882474][bookmark: _Toc477882540][bookmark: _Toc477882552][bookmark: _Toc478137540][bookmark: _Toc478138656][bookmark: _Toc480821934][bookmark: _Toc480821935]In Rel-15, it is sufficient for the UE MAC to use only the short BSR format for single LCG case. Therefore, no need to update the MAC spec.
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
We have observed:
Observation 1	Short BSR gives less overhead than the long BSR, therefore, it should be used especially when the UE in a bad coverage spot.
Observation 2	The periodic BSR can be triggered to compensate the buffer status before the UE empties the buffer if there is sufficient grant.
Observation 3	The UE MAC can trigger a padding BSR with padding bits when the UE buffer becomes empty, which is beneficial for the gNB to obtain the information in time so as to schedule the resources to other users.
Observation 4	The padding occurs seldom when the system is highly loaded
Observation 5	With proposed changes in [1], a wrong long BSR format may be chosen when initiating LCP procedure since the UE can not predict the actual BS status after building the MAC PDU.

We propose:
Proposal 1	In Rel-15, it is sufficient for the UE MAC to use only the short BSR format for single LCG case. Therefore, no need to update the MAC spec.
 Conclusion
[1] R2-1807443 BSR for one LCG case, Huawei

