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1   Introduction
In the WI of shortened TTI, in order to shorten the latency of transmission, the SPS interval has been agreed to include following values highlighted in yellow.
	Agreement in RAN2#100

=>
The following SPS interval values are supported in DL and UL: sTTI1, sTTI2, sTTI4, sTTI6, sTTI8, sTTI12, sTTI20, sTTI40, sTTI60, sTTI80, sTTI120, sTTI240


In this paper, we will discuss the period of BSR reporting which impacts on the latency of UL transmission.
2   Discussion

URLLC focuses on delay sensitive traffic, e.g. industrial control, mobile games, etc. in which cases there will be consecutive packets arrival for transmission. In such cases, the periodic BSR is always used to report the buffer size for the transmission of the packets in the buffer. In current specification, the minimum period of periodic BSR is 5ms as shown below.
PeriodicBSR-Timer-r12 ::=
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	periodicBSR-Timer

Timer for BSR reporting in TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on.


There will be latency for waiting the next opportunity to send BSR after a previous BSR had been transmitted and thereafter several new packets were arrived. How long is the waiting time mainly depends on the period value of the periodic BSR. And the problem will become serious in case of transmitting large application packet, which may be segmented in the TCP/IP layer. Therefore, the latency gain from the introduction of short TTI for the FTP Slow Start will be constrained due to the long period of periodicity BSR. In order to show the negative impact, we provide a simple simulation as shown in Figure1. In this simulation, the client performs printing upon completed the file uploading and closed the connection with the frequency of printing once per file, and the uploading response time had been evaluated for end-to-end evaluation, with following assumption:
· Several consecutive packets with amount of 512KB every 10 second;

· Period of BSR reporting with 2sTTI, 1ms, 5ms
· the upload response time starts from the UE beginning to transfer the file and ends when transfer is completed and the connection is closed.
	BSR Period
	5ms
	1ms
	2sTTI

	Average upload response time (second)
	0.39
	0.21
	0.19
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Figure1 Simulation of latency with different BSR periods
Form the figure 1, it is observed that there will be longer waiting time for UL scheduling in the UE side. And the blank scheduling period is becoming shorter as the value of the BSR period is smaller. Hence, we can achieve the following observation:
Observation: There is a long latency for UL scheduling with large BSR period.

Therefore, we propose to introduce several short BSR period similar to that of SPS e.g. introducesTTI1, sTTI2, sTTI4, sTTI6, sTTI8, sTTI12, sTTI18, sTTI24, etc. into the value range of periodicBSR-Timer to reduce the transmission latency due to waiting for the periodic BSR.
Proposal1: It is proposed to introduce sTTI1, sTTI2, sTTI4, sTTI6, sTTI8, sTTI12, sTTI18, sTTI24, etc. into the value range of periodicBSR-Timer.
The corresponding CR is provided in [1].
3   Conclusion

In this paper, we discuss the impact of BSR period on latency. We observed and proposed:
Observation: There is a long latency for UL scheduling with large BSR period.

Proposal1: Introduce sTTI1, sTTI2, sTTI3, sTTI4, sTTI5 for periodicBSR-Timer.
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The buffer size maintained in the eNB side is zero.
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