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Introduction
During RAN2#98 and Ad-Hoc meetings, there was some progress on BSR timers and triggers, per the below extract of the Chairlady’s notes:
RAN2#98:
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 

RAN2 AH NR#2:
Agreements
=>	No new BSR triggers in addition to LTE are needed 
=>	The overheating issue should be discussed in the joint session first

In this contribution, we will further discuss the open issues on BSR:
· How BSR distinguishes TTI/numerology information
· Where to transmit the pending BSR?
· BSR cancellation mechanism
Discussion
2.1 Distinguishing TTI/numerology
In NR, a LCH is restricted to use UL grant corresponding to specific transmission profiles (e.g. TTI/numerology(s)). Hence it is important for the NW to be aware of which transmission profiles the pending UL data is associated with so as to serve it appropriately. During the discussions on SR, it has been agreed that SR should distinguish TTI/numerology information and multiple SR configurations are supported. Since an SR is triggered by a BSR, it makes sense that BSR also has the requirement to distinguish the TTI/numerology information. There are two potential options that can be considered:
Option 1: BSR transmitted on the TTI/numerology (transmission profile) mapped to the LCH which has available data.
Option 2: The LCHs mapped to the similar/same TTI/numerology (transmission profile) are grouped into the same LCG
For option 1, if multiple LCHs have available data for transmission, there might be several BSRs ongoing via different TTIs/numerologies. Correspondingly, UE might have to maintain multiple sets of BSR timers. Therefore, this option would increase the complexity of UE implementation and reduce the transmission efficiency of BSR.
For option 2, NW can be aware of how much data is pending on different TTI/numerology according to the individual buffer statuses of different LCGs. In addition, it can be left to gNB implementation to do the LCG grouping, so no extra complexity or standardization effort is introduced.
Hence we prefer to apply option 2.
Proposal 1: The LCHs mapped to the similar/same TTI/numerology (transmission profile) are grouped into one LCG by gNB. Based on this, BSR can distinguish the TTI/numerology information.

2.2 Where to transmit the BSR
In NR, UE can transmit multiple MAC PDUs simultaneously if it has multiple UL grants at the same time. In our opinion, there is no significant difference on which UL grant is used to carry the pending BSR. Some may concern about the UL scheduling latency and consider it is better to transmit pending BSR using a shorter TTI. However, it is also beneficial to use the shorter TTI for URLLC data rather than MAC CE. UE is able to balance the transmission of URLLC data and MAC CE. Therefore, we can leave it to UE implementation.
Proposal 2: If UE has multiple UL grants, it can involve regular or periodic BSR in one of the MAC PDU transmitted at the same time. This is left to UE implementation.

2.3 BSR cancellation mechanism
In LTE, there are two conditions to cancel the pending BSR:
· Case 1: If a BSR MAC CE is involved in a MAC PDU (except padding BSR MAC CE), all pending BSRs should be cancelled.
· Case 2: If a MAC PDU can accommodate all the available data, all pending BSRs should be cancelled.
As long as the reported BSR is not truncated, gNB can know the entire buffer state of the UE so that all the pending BSRs can be cancelled. In NR, we think the regular and periodic BSR should not be truncated (including all LCGs with data available for transmission). If there is regular and periodic BSR pending, UE can leave enough room for BSR MAC CE when processing the MAC PDU. Note this does not necessarily imply the format of the regular and periodic BSRs is fixed to its maximum size. In [1] we propose a variable-size MAC CE format for BSR. The padding BSR could be truncated since it depends on how may spare room is left after all pending data is involved in the MAC PDU. In this light, the first case of BSR cancellation can be applied in NR. 
And, same as LTE, if all the pending data can be transmitted using the UL grant, all the pending BSRs should be cancelled.
Proposal 3:  The regular and periodic BSR reporting should include buffer state of all LCG(s) with data available for transmission.
Proposal 4: If a BSR MAC CE is transmitted in MAC PDU (except padding BSR MAC CE), all pending BSRs should be cancelled.
Proposal 5: If an UL grant can accommodate all the available data pending for transmission, all pending BSRs should be cancelled.
Proposals
Proposal 1: The LCHs mapped to the similar/same TTI/numerology (transmission profile) are grouped into one LCG by gNB. Based on this, BSR can distinguish the TTI/numerology information.
Proposal 2: If UE has multiple UL grants, it can involve regular or periodic BSR in one of the MAC PDU transmitted at the same time. This is left to UE implementation.
Proposal 3:  The regular and periodic BSR reporting should include buffer state of all LCG(s) with data available for transmission.
Proposal 4: If a BSR MAC CE is transmitted in MAC PDU (except padding BSR MAC CE), all pending BSRs should be cancelled.
Proposal 5: If an UL grant can accommodate all the available data pending for transmission, all pending BSRs should be cancelled.
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