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1   Introduction
In RAN2# 98 meeting [1], the following agreements on SR/BSR have been achieved and an email discussion was left for BSR trigger as in [2].
Agreements

1.
The number of LCGs will be increased up to 8.  

2.
The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 

3.
As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configured infinite value for this timer.

4.
The logicalChannelSR-Mask is supported

In this contribution, we carry out further discussions on BSR procedure which includes BSR triggering and cancellation on the basis of the email discussion [2].
2   Discussion
2.1   BSR triggering 
In LTE, there are 3 types of BSR which can be triggered with respective trigger conditions: Regular BSR, Periodic BSR as well Padding BSR. As these types of BSR are with their own use and applicable to different use cases, we thus think that in NR, the above types of BSR triggering should all be supported as a baseline. 
Proposal 1: The BSR triggering in NR can include Regular NR BSR, Periodic NR BSR and Padding NR BSR.

Additionally, considering the new characteristics in NR, some enhancements for BSR triggering may be further needed as follows. For the regular BSR, a more timely BSR triggering is needed to avoid mismatch between the UE and the gNB, so that the gNB can get aware of the UE’s buffer status change in a more timely way, especially for the logical channel for delay-sensitive service. Otherwise, the UE may have wait an unnecessary period of time before such delay sensitive logical channels can trigger the BSR, thus may resulting in the UL grant too late to be assigned by the gNB. Specifically, the UE can be configured to trigger a regular BSR upon arrival of new data regardless of the priority of its associated logical channel.

Proposal 2: In NR, the NW can configure a UE to trigger regular BSR upon arrival of any new data in some logical channels.

As per our proposed NR BSR format which is different from that in LTE and with flexible length [3], as long as the number of padding bits of UL resource is equal or larger than the size of NR BSR, which contains the buffer status for at least one LCG , plus its subheader, a "Padding NR BSR" can be triggered. 
Proposal 3: A “Padding NR BSR” can be triggered as long as padding bits of UL resources is equal to or larger than the size of NR BSR, which contains the buffer status for at least one LCG, plus its subheader.

2.2   BSR transmission
Also, we think that the BSR reporting mechanism may also need to be changed in NR based on our proposed flexible length NR BSR format in [3]. Specifically, the “Truncated NR BSR” can also apply to the Regular NR BSR and Periodic NR BSR, besides the Padding NR BSR. This is different from LTE where truncated BSR only applies to padding BSR. The specific procedures may work as follows. 

For Regular and Periodic NR BSR:

· if the number of bits in the UL grant is equal to or larger than the size of a NR BSR containing buffer status for all LCGs having data available for transmission plus its subheader, 
· UE can report NR BSR containing buffer status for all LCGs having data available for transmission;
· else report Truncated NR BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
Proposal 4: The Regular NR BSR and the periodical NR BSR can also be truncated.
When the MAC entity has UL resources allocated for new transmission, it shall instruct the multiplexing and assembly procedure to generate the BSR for transmission. To reduce unnecessary resource waste, a MAC PDU shall contain at most one MAC BSR CE, even there are multiple triggered BSR. Moreover, in this case the Regular BSR and the Periodic BSR have precedence over the padding BSR. These apply to NR BSR. 
Proposal 5: A MAC PDU should contain at most one BSR in NR, even when there are multiple triggered BSRs at a specific time.
In LTE, if the MAC entity is requested to transmit multiple MAC PDUs at the same time, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR. In NR, we think same mechanism can be used.

Proposal 6: If multiple MAC PDU is allowed to be transmitted simultaneously, the padding NR BSR can be included in any of the MAC PDUs which do not contain a Regular/Periodic NR BSR.
2.3   BSR cancellation

BSR cancellation mechanism was not involved by the email discussion. Below, we therefore discuss BSR cancellation in NR and provide potential enhancements.

In LTE, all triggered BSRs shall be cancelled in case the UL grant(s) in this TTI can accommodate all pending data available for transmission or when a BSR is included in a MAC PDU for transmission. In NR, we think that all triggered NR BSRs may also be cancelled in case the received UL grant can accommodate all pending data for transmission.

Proposal 7: All triggered NR BSRs can be cancelled if the received UL grant can accommodate all pending data for transmission.

However, because of the flexible length NR BSR format we proposed in [3], a truncated NR BSR is also able to be transmitted for UL as discussed above, in case current UL grant is not sufficient. Obviously, when a truncated NR BSR is triggered, the NR BSR triggered should not all cancelled, since a portion of all the BS are still left not transmitted yet. Thus, based on the flexible length NR BSR format, another NR BSR cancellation trigger would be: all triggered NR BSRs can be cancelled if a NR BSR (except for a truncated BSR) is included in a MAC PDU for transmission.

Proposal 8: All triggered NR BSRs can be cancelled if a NR BSR (except for a truncated BSR) is included in a MAC PDU for transmission.

Specially, considering the NR Regular BSR and the NR Periodic BSR have precedence over the padding NR BSR, a triggered NR Regular BSR should not be cancelled when a padding BSR is included in a MAC PDU for transmission.

Proposal 9: A padding NR BSR cannot cancel a triggered NR Regular/NR Periodic BSR.
3   Conclusion

Proposal 1: The BSR triggering in NR can include Regular NR BSR, Periodic NR BSR and Padding NR BSR.

Proposal 2: In NR, the NW can configure a UE to trigger regular BSR upon arrival of any new data in some logical channel.

Proposal 3: A “Padding NR BSR” can be triggered as long as padding bits of UL resources is equal to or larger than the size of NR BSR, which contains the buffer status for at least one LCG, plus its subheader.

Proposal 4: The Regular NR BSR and the periodical NR BSR can also be truncated.

Proposal 5: A MAC PDU should contain at most one BSR in NR, even when there are multiple triggered BSRs at a specific time.
Proposal 6: If multiple MAC PDU is allowed to be transmitted simultaneously, the padding NR BSR can be included in any of the MAC PDUs which do not contain a Regular/Periodic NR BSR.
Proposal 7: All triggered NR BSRs shall be cancelled if the received UL grant can accommodate all pending data for transmission.

Proposal 8: All triggered NR BSRs can be cancelled if a NR BSR (except for a truncated BSR) is included in a MAC PDU for transmission.

Proposal 9: A padding NR BSR cannot cancel a triggered NR Regular/NR Periodic BSR.
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