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1. Introduction
In this contribution, we will discuss how to transmit regular or periodic BSR with insufficient grant.
2. Discussion
Following are the current specification on the reporting of Regular/Periodic BSR [1].
	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 above specification, either Long BSR or Short BSR is reported for the Regular/Periodic BSR, while neither Short Truncated BSR nor Long Truncated BSR is allowed. 
First, there could be cases that the allocated UL grant cannot accommodate the triggered regular or periodic BSR. For example, during the Regular/Periodic BSR triggered RA procedure of a RRC_Connected UE, the UL grant size allocated by the gNB is 56bits or 72bits (which one is possible would depends on the final decision of the minimum of UL grant size for Msg 3), while the UE has 8 LCGs and all of them have data available for transmission. In this case, after allocating 3 bytes for the C-RNTI MAC CE, only 4 bytes or 6 bytes are remaining, which are not enough to accommodate the Long BSR.
Observation 1: It is possible that the allocated UL grant (e.g. UL grant for Msg3) cannot accommodate the triggered regular or periodic BSR.
For the above case, according to the BSR procedure text cited above, the UE will report Long BSR. Then the Multiplexing and Assembly procedure will be implemented to generate the long BSR MAC CE in accordance to the following statement.
	1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

2>
if UL-SCH resources are available for a new transmission:

3>
instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>
start or restart periodicBSR-Timer except when all the generated BSRs are long or short Truncated 

BSRs;

3>
start or restart retxBSR-Timer.


From the above text highlight in yellow, the case that the UL grant is not enough to accommodate the Long BSR MAC CE is not considered by the BSR reporting procedure when it instructs the Multiplexing and Assembly procedure to generate the BSR MAC CE(s). If this case happens, then the UE behavior is not clear. To address this issue, there could be two options.
·  Option 1: As for PHR, to specify that the BSR reporting procedure shall instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) only in the case that the UL grant available for new transmission can accommodate the BSR MAC CE plus its subheader. 
·  Option 2: For the regular/periodic BSR, if the number of avaiable bits in the UL grant is smaller than the size of the Long BSR containing buffere status for all LCGs having data avaiable for transmission plus its subheader, reprot Long Truncated BSR.
With Option 1, there could be two possible cases depending on the UE implementation and the size of the remaining bit of the UL grant. Case 1: the remaining bit of the UL grant is used to transmit data and no padding BSR is triggered and transmitted. Case 2: padding BSR is triggered and Truncated Long BSR is transmitted using the remaining bit of the UL grant. So, with Option 1, maybe none of the LCG’s buffer size information can be reported to the NW in the UL transmission opportunity. Instead, with Option 2, the remaining bit can always be used to report some LCG’s buffer size. In this sense, we prefer Option 2.
On the other hand, there is no need to report truncated short BSR. The conditions needing to report Short Truncated BSR would be 1) more than one LCG has data available for transmission and 2) the number of available bits in the UL grant is equal to the size of the Shrot BSR plus its subheader (i.e. 2 bytes). Considering that the Regular/Periodic BSR have higher priority in the LCP procedure and the practical UL grant size, e.g., at least 4 bytes left for BSR in the MSG3 case, the condition 2) will never be met. So, there is no any possible case requiring report Short Truncated BSR for Regular/Periodic BSR. Therefore, we only need to consider long truncated case.

Proposal 1: Discuss the two options for the case that the UL grant cannot accommodate the triggered regular/periodic BSR:
· Option 1: As for PHR, to specify in BSR reporting procedure that the MAC entity shall instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) only if the UL grant available for new transmission can accommodate the BSR MAC CE plus its subheader. 

·  Option 2: For the regular/periodic BSR, if the number of avaiable bits in the UL grant is smaller than the size of the Long BSR containing buffere status for all LCGs having data avaiable for transmission plus its subheader, reprot Long Truncated BSR.
A relevant issue with the above discussion is the BSR cancellation. 
If Option 1 is adopted and in case of Case 2, it will results in the status that a Padding BSR is transmitted after a regular/periodic BSR has been triggered. Then according to the statement “All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU which includes a BSR MAC CE is transmitted”, the triggered regular/periodic BSR will be cancelled by the Padding BSR. In LTE, this is not allowed. The same principle should be kept in NR.
If Option 2 is adopted, it will result in the status that a truncated Long BSR is transmitted after a regular/periodic BSR has been triggered. Then according to the statement “All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU which includes a BSR MAC CE is transmitted”, the triggered regular/periodic BSR will be cancelled by the Truncated LongBSR. This should not be allowed too. 

So we have the following proposals:

Proposal 2a: if Option 1 is adopted, add a Note in the BSR section as in LTE that “A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR”.

Proposal 2b: if Option 2 is adopted, the truncated long BSR is not allowed to cancel a triggered Regular/Periodic BSR. 
3. Conclusion
In this contribution, we discussed the issue that the UL grant cannot accommodate the regular/periodic BSR and have the following observations and proposals.

Proposal 1: Discuss the two options for the case that the UL grant cannot accommodate the triggered regular/periodic BSR:

· Option 1: As for PHR, to specify in BSR reporting procedure that the MAC entity shall instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s) only if the UL grant available for new transmission can accommodate the BSR MAC CE plus its subheader. 

·  Option 2: For the regular/periodic BSR, if the number of avaiable bits in the UL grant is smaller than the size of the Long BSR containing buffere status for all LCGs having data avaiable for transmission plus its subheader, reprot Long Truncated BSR.
Proposal 2a: if Option 1 is adopted, add a Note in the BSR section as in LTE that “A Padding BSR is not allowed to cancel a triggered Regular/Periodic BSR”.

Proposal 2b: if Option 2 is adopted, the truncated long BSR is not allowed to cancel a triggered Regular/Periodic BSR. 

Two CRs corresponding to Option 1 and Option 2 are provided in [2] and [3] respectively.
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