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Abstract of the contribution: This contribution describes how the parameter MDBV can be used for two GBR traffic use cases.
Discussion

It has been agreed that a new QoS characteristics Parameter, Maximum Data Burst Volume’, is introduced for GBR flows with PDB<20 ms.

However, there is also a need to specify what data volume can be served for GBR flows with higher PDB. 
In SA2 181736 (Rev of 180422) we show that unreasonable large instantaneous bitrates can be required by RAN if the parameter is not available, and we propose to use a default parameter value based on the MFBR:

PDBV=PDB*MFBR  

In this paper we investigate the impact the parameter will have on two example application scenarios, using the gaming QoS Flow and the streaming video QoS Flow. 
Gaming QoS Flow

The 5QI 3 is used for a QoS Flow for a first shooter kind of game. The downlink data consists of the background view, moving objects and control commands. The control commands and moving objects are time critical and it essential that the PDB is within the 50ms requirement, while the background view is seldom updated and larger delays are acceptable.

QoS parameters and characteristics:

GFBR=100 kbit/s


MFBR=500 kbit/s

5QI = 3 (Gaming)



PDB=50 ms






AW=3 s

Start-up scenario
The gamer is starting the game/moving into a new room in the game, and the background scenery is downloaded in a burst of 300 kbit of data. The data rate measured over AW is 300/3 = 100 kbit/s. The bitrate is within the GFBR, so RAN is required to transmit the data within the PDB requirement. For simplicity, we assume that CN delay is 0:
Required instantaneous bitrate = Data Burst/ PDB = 6 Mbit/s

RAN will have to prioritize the QoS Flow over other traffic in order to transmit the data at a rate of 6 Mbit/s. If RAN cannot guarantee that the instantaneous bitrate of 6MB/s can be provided to the flow, RAN will have to block the flow in admission control. 
However, such a blocking would be unnecessary if the actual requirements of the application would be known, since the delay is not critical for uploading background scenery. If also the parameter MFBR is made available, RAN knows that the PDB requirement will not have to be fulfilled for large bursts, and the flow can be accepted in Admission Control. 
In the case when a Maximum Data Burst Volume is defined, the burst size would also be compared to the MDBV parameter. Assuming that MDBV is set to PDB*MFBR = 25 kbit, the burst size of 300 kbit is above MDBV, so RAN does not have to prioritize the Flow. Queueing delays above PDB may occur. This is acceptable, since the strict delay requirements are not important for the background download.

Continued Game scenario

Once the background is uploaded, the game starts, and the downlink data consists of moving objects and control commands. The average rate of the moving object data is 50 kbit/s, and it is transmitted with short and frequent data bursts which are mostly very small, and never larger than 25 kbit.

Largest data bursts: 25 kbit

Data rate = 50 kbit/s

The bitrate is within the GFBR so RAN is required to transmit the data within the PDB requirement. This will ensure that the packets are delivered on time, and the user experience is good.

Required instantaneous bitrate = Largest Burst Size / PDB = 25/0.05 = 500 kbit/s

Also, when the MDBV parameter is used and set to PDB*MFBR, the RAN is required to transmit the data within the PDB requirement, since the bursts size is within MDBV.

Streaming Video Flow

The 5QI 4 is used for buffered streaming. The application starts filling the play-out buffer with 3 s data, and then starts video play-out. Once the play-out is started, it is essential that the bitrate is maintained so that buffer underrun can be avoided.

QoS parameters and characteristics
GFBR=200 kbit/s


MFBR=800 kbit/s

5QI = 4 (Buffered Streaming)



PDB=300 ms






AW=3 s


MDBV = MFBR*PDB = 240 kbit
Start-up scenario
The application starts with transmitting 3 s worth of data at the coding rate of GFBR in order to fill the buffer.

Data Burst 1 = t*coding rate = 3*200 = 600 kbit 

Bitrate = Data Volume / AW = 200 kbit/s

The bitrate is within the GFBR, so without the PDBV parameter, RAN is required to transmit the data within the PDB requirement. 

Required instantaneous bitrate = Data Burst 1 / PDB = 2 Mbit/s

RAN will have to prioritize the QoS Flow over other traffic in order to transmit the data at a rate of 2 Mbit/s. If RAN cannot guarantee that the instantaneous bitrate of 2 Mbit/s can be provided to the flow, RAN will have to block the flow in admission control.
However, again, such a blocking would be unnecessary if the actual requirements of the application would be known. The packet delay is not critical for pre-buffering. If also the parameter MDBV is made available, RAN knows that the PDB requirement will not have to be fulfilled for large bursts, and the flow can be accepted in Admission Control.
If the MDBV parameter is defined and set below 600 kbit, (e.g MFBR*PDB=240 kbit), RAN would not have to prioritize the QoS Flow. Queueing delays above PDB may occur, but that is no problem for the Application since it is in the pre-buffering state.

Second transmission
Once the transmission is ready, the application starts playout, and the application starts transmitting a new burst of 1s worth of data at the coding rate of GFBR.

Data burst 2 = 1*200 = 200 kbit

Bitrate = (Data burst 1 + Data burst 2) / AW = 267 kbit/s

The bitrate is above GFBR, so RAN does not have to prioritize the Flow. Queueing delays above PDB may occur. However, since the application buffer have 3 s worth of data, this is not a problem. 
Later transmission
The application continues to transmit one burst every second. The average coding rate is approximately GFBR, but some bursts are larger and some smaller, based on source characteristics.

Data burst = 150-240 kbit

Bitate <= 200 kbit/s

The bitrate is within the GFBR and the bursts size is within MDBV, so RAN is required to transmit the data within the PDB requirement. This will ensure that the packets are delivered on time, and buffer underrun will be avoided.

Required instantaneous bitrate = Largest Burst Size / PDB = 240/0.3 = 800 kbit/s

Conclusion
Based on the discussion it is proposed that the Maximum Data Burst Volume should be defined for all GBR Flows. 

The parameter will help RAN to do admission control based on the actual need of the application, and not the worst case burst that may occur based on the GFBR requirement.  
The default value should be set higher than GFBR*PDB, so that bursty traffic is allowed, since many common applications are bursty. A good alternative is to base the value on MFBR, so that RAN is never required to provide a higher instantaneous bitrate of MFBR:

MDBV = MFBR * PDB  
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