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1.
Introduction
Similar to DL case, the scheduled IP throughput measurement is also defined for UL in TS36.314, and RAN2 decided that it should be the baseline for the MDT throughput measurement. However, it is not clear how the eNB decides the start time (T2) and the end time (T1) of a data burst, due to possible retransmission in HARQ or AM RLC. This paper discusses difficulties in detecting a data burst based on BSR.
For reference, the definition in TS36.314 is excerpt as shown below.

------------------------------------------------------------------------------------------------------------------------------------------
4.1.6.2
Scheduled IP Throughput in UL

	Definition
	Scheduled IP Throughput in UL. eNB estimate of the throughput of PDCP SDU bits in uplink for packet sizes or data bursts (where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero) that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP.
This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission 
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	· The time to transmit a data burst excluding the data transmitted in the TTI when the buffer is emptied. A sample of “ThpTimeUl” for each time the UL buffer for one E-RAB is emptied.
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	· The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular E-RAB 

	· 
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	· The point in time when transmission is started for the the first data in data burst for a particular E-RAB.

	· 
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	· The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. A sample for ThpVolUl is the data volume counted on PDCP SDU level in kbits received in UL for one E-RAB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).


------------------------------------------------------------------------------------------------------------------------------------------

2.
Data Burst detection based on BSR
TS36.314 gives some hint for eNB to detect a data burst by using BSR;
- 
where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero
From this, we can think of a possible method to detect the start time and the end time of a data burst of a specific RB as follows, considering that the BSR is reported per LCG not per RB

-
To detect the start time of a data burst, the eNB checks whether the BSR of the LCG to which the RB belongs changes from 0 to a non-zero value. When the BSR of the LCG becomes above 0, the eNB checks whether a RLC PDU belonging to the RB is received. If a RLC PDU belonging to the RB is received, the eNB decides that a data burst starts for the RB, and decides the start time of the data burst as the time when the first RLC PDU is received after the BSR of the LCG becomes above 0. 
-
To detect the end time of a data burst, the eNB checks whether the BSR of the LCG becomes 0 (from a non-zero value). When the BSR of the LCG becomes 0, the eNB decides that the data burst ends for the RB, and decides the end time of the data burst as the time when the last RLC PDU is received before the BSR of the LCG becomes 0.
Note that, to implement the above method, the eNB has to log the reception time of each RLC PDU and BSR. However, even with such a complex eNB implementation, this method does not give an accurate result due to the following reasons.
- 
Data available for transmission, which is converted to Buffer Size, is not directly related to data burst. 

· RLC or PDCP Control PDUs are included in the Buffer Size
· “BSR becomes above 0” does not necessarily mean that a data burst starts.

· Unacknowledged RLC PDUs are not included in the Buffer Size

· “BSR becomes 0” does not necessarily mean that a data burst ends.

-
Buffer status change in lower priority RB does not trigger a BSR.
Therefore, data burst detection based on BSR is not sufficient for UL scheduled IP throughput measurement for MDT.

Proposal 1) Confirm that the data burst detection based on BSR is not sufficient for MDT.

If the eNB does not know the start time and the end time of a data burst clearly, the eNB is not sure whether the received data belongs to the ongoing data burst or a new data burst. Let’s see an example in Figure 1.

In Figure 1, all PDUs belong to a single data burst, but the eNB (Rx) may interpret each PDU to belong to a different data burst. For the eNB to detect a data burst correctly, additional mechanism such as a timer or an explicit indication from UE may be required.

Proposal 2) Discuss a need for additional mechanism for eNB to detect a data burst in UL direction.
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Figure1. Different interpretation of a data burst in different layers.
3.
Proposal
In this paper, we have shown that the current mechanism to detect a data burst based on BSR is not sufficient for MDT in UL direction. Thus, we suggest RAN2 to discuss the followings:

Proposal 1) Confirm that the data burst detection based on BSR is not sufficient for MDT.
Proposal 2) Discuss a need for additional mechanism for eNB to detect a data burst in UL direction.
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