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1.	Introduction
RAN2 had an e-mail discussion [98#38] to investigate if new BSR trigger is required in NR. In Section 3.4.3, companies view were invited regarding [R2-1705239], where it was proposed to delay triggering BSR. However, reading the comments from companies, it seems that the intention of the proposal was a bit misunderstood. Thus, this document tries to clearly explain the problem we want to solve and its solution.

2.	Discussion
In LTE, the UE triggers BSR immediately when new data becomes available in the empty buffer. 

	A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";



As per current BSR trigger, even a very small amount of UL data shall trigger a BSR. If such small UL data arrives with some time interval, the UE will repeatedly trigger BSR/SR only to report a small amount of buffer size. Consequently, the UE will receive a small size of UL grant enough to accommodate the reported amount of data.
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Figure 1. BSR/SR triggering due to UL data arrival in empty buffer.
This is entirely normal scheduling procedure in LTE. 
In NR, however, this may cause unnecessary overhead due to too many BSR/SR trigger. The reason is that the UE may alternate between empty buffer and non-empty buffer more frequently as fast scheduling can be done by using shortened TTI length and reduced processing time. 
Although shortened TTI length and reduced processing time is mainly for URLLC data, it is not limited to URLLC and the transmission of eMBB data can also be benefit from this. In this case, reporting only a small amount of data would result in getting only a small amount of UL grant, which may be inefficient from resource usage perspective.
Observation 1. With fast scheduling, there will be more frequent BSR triggering in NR.
This cannot be resolved by any existing BSR trigger. During the e-mail discussion, it was argued that periodic BSR can be used for this purpose but it’s not true. Periodic BSR doesn’t delay the BSR when a new UL data arrives in the empty buffer but it only triggers the BSR periodically while there is on-going data and cannot delay the BSR trigger.
Observation 2. Existing BSR cannot delay BSR trigger when data becomes available in empty buffer.

It was also commented that this can be achieved by logicalChannelSR-ProhibitTimer. The logicalChannelSR-ProhibitTimer delays SR trigger if regular BSR is triggered by a logical channel enabled with logicalChannelSR-Prohibit. However, as data arrival from a logical channel enabled with logicalChannelSR-Prohibit always starts and restarts the logicalChannelSR-ProhibitTimer, SR trigger is delayed everytime data arrives from the logicalchannel enabled with logicalChannelSR-Prohibit.
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Figure 2. logicalChannelSR-ProhibitTimer operation
Accordingly, the logicalChannelSR-Prohibit cannot delay request of scheduling (BSR/SR) only for a certain fixed time if data continuously comes from a logical channel.
Observation 3. logicalChannelSR-Prohibit continuously delays SR trigger if data continuously arrives from the logical channel enabled with logicalChannelSR-Prohibit.

[bookmark: _GoBack]What we want to do is to avoid excessive BSR trigger which may happen more in NR due to small packet and fast scheduling. Thus, the intended behaviour is to delay BSR trigger by a certain fixed time period when UL data firstly arrives in the empty buffer. This is not a new BSR trigger but rather an Regular BSR enhancement to consider the new scheduling feature of NR.
Let us assume that UL data becomes available in the empty buffer. In this case, our proposal is that the UE doesn’t trigger a BSR but starts to wait for a certain time period for more UL data which may come. While waiting, the UE doesn’t extend the waiting time even though more UL data comes. After wating for the certain time period, the UE shall trigger a BSR if the data volume is still not zero. If the data volume is zero, the UE doesn’t need to trigger BSR because zero data volume means that the UE already is scheduled.
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Figure 3. Proposed delayed BSR operation
The delayed BSR would be beneficial from resource efficiency point of view because the UE would avoid excessive BSR by reporting the data volume regarding UL data collected for a certain time period and the gNB would provide reasonably large size of scheduling.
Proposal. In NR, it should be possible for the UE not to trigger a BSR immediately when UL data becomes available in an empty buffer, but to trigger a BSR if data volume is still not zero after waiting for a certain fixed time period.

3.	Conclusion
In this contribution, it is explained the delayed BSR and proposed that:
Observation 1. With fast scheduling, there will be more frequent BSR triggering in NR.
Observation 2. Existing BSR cannot delay BSR trigger when data becomes available in empty buffer.
Observation 3. logicalChannelSR-Prohibit continuously delays SR trigger if data continuously arrives from the logical channel enabled with logicalChannelSR-Prohibit.
Proposal. In NR, it should be possible for the UE not to trigger a BSR immediately when UL data becomes available in an empty buffer, but to trigger a BSR if data volume is still not zero after waiting for a certain fixed time period.
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