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1 Introduction

In email discussion [98#38][NR/UP]– BSR triggers, new BSR triggers have been discussed, but it seems that no agreement can be achieved on either of the new BSR triggers. In this contribution, we try to further clarify the motivation of introducing new BSR triggers, and provide some proposals that may be easier for companies to agree upon and to discuss.
Additionally, we address the new trigger for URLLC service, which seems that most companies don't agree but with very weak arguments. In this contribution, we clarify the necessity of introducing the new trigger for URLLC and explain why those arguments are untenable and cannot solve the problem.
2 Discussion 
LTE BSR trigger problem has been brought forward by many contributions [1~11], i.e. when there is new data arriving at logical channels which have data available or are with lower priority than the logical channels which have data available, BSR will not be triggered. This will lead to mismatch of buffer status between the UE and eNB, and the only existing mechanism to this problem is periodic BSR report. However, periodic BSR report is not a good solution, since it is very difficult to configure the period to match the dynamic buffer change. When mismatch happens, the UE will not be scheduled and cannot send any BSR report, so it has to wait to send SR and then BSR, which lead to a long time gap. 
The problem becomes more serious when it comes to NR. PDCP duplication has been introduced in NR, an extra logical channel will be configured to a DRB/SRB support PDCP duplication. When PDCP duplication is activated, some of the PDCP data in the PDCP buffer will be duplicated and deliver to the the extra logical channel, there will be a sudden change of buffer status, which will easily lead to the mismatch problem that periodic BSR cannot solve.
Proposal 1: Solution other than periodic BSR report is required to solve the buffer status mismatch problem between UE and gNB when new data comes to a logical channel with available data or with lower priority. 
In email discussion [98#38][NR/UP]– BSR triggers, many solutions are discussed, but it seems that none of them can gain major support. We list the solutions below:
1. NW requested BSR
2. when the remaining data of the reported volume is less than the threshold, and the amount of new data (unreported_volume) is not zero, a BSR is triggered
3. a UE should include a BSR in a MAC PDU if there has been new data since the last BSR and the received UL grant is larger than a threshold K1
4. a UE should include a BSR in a MAC PDU if there has been new data since the last BSR and the amount of new data is K2 times more than what is reported in the last BSR
5. the UE triggers BSR if data exceeding a certain amount is not scheduled for a long time
6. BSR should be triggered when the amount of UL data available for the transmission is changed (e.g. new data arrival or discard) for a same logical channel.

7. When the last reported buffer size - the received UL grant since last BSR is below a threshold, and the amount of new data is not zero, a new BSR is triggered.
Except for the first solution and the fifth solution, all the other solutions are on the UE side, and require the condition that there is new data. So, we propose:

Proposal 2: the buffer status mismatch problem is solved by a new BSR trigger, which at least comprises the condition that there is new data arriving, and that buffer status is below or above certain threshold. It is FFS how to calculate the buffer status.   

In the email discussion, new BSR trigger "arriving of new data" for URLLC service is discussed. It seems that majority of the companies are against to have the trigger. But from their arguments, we don't see any sound reason not to have it. For URLLC service, upon arriving of new data, gNB needs to know the buffer status change immediately. Some companies against the new trigger argue that URLLC will be configured with the highest priority, so the new data will trigger BSR. However, it is not the case. Even if URLLC service is configured with the highest priority, when new data come but the logical channel of the URLLC is with available data, still no BSR can be triggered. Some other companies against the new trigger argue that we can use shorter SR periodicity instead since we agree to have multiple SR configuration. However, SR is triggered by regular BSR in LTE. If we adopt the same strategy, SR cannot work since no BSR is triggered. There are still companies suggest to configure SPS for the URLLC service, it is a solution, but it may not be suitable for all URLLC service. 
Proposal 3: The following new BSR trigger can be configured for a logical channel with URLLC service:

· When new data arrives for the logical channel, a BSR shall be triggered.
3 Conclusions

Based on the discussion, our proposal is provided as follow:
Proposal 1: Solution other than periodic BSR report is required to solve the buffer status mismatch problem between UE and gNB when new data comes to a logical channel with available data or with lower priority.

Proposal 2: the buffer status mismatch problem is solved by a new BSR trigger, which at least comprises the condition that there is new data arriving, and that buffer status is below or above certain threshold. It is FFS how to calculate the buffer status.   

Proposal 3: The following new BSR trigger can be configured for a logical channel with URLLC service:

· When new data arrives for the logical channel, a BSR shall be triggered.
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