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	Reason for change:
	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 S2-178049 values for Default Averaging Window are proposed for the standardized GBR 5QI’s. The values are rather large, 2, and 3 s long, which correspond to unreasonable high requirements for the instantaneous bitrate in RAN.

The instantaneous bitrate needed in RAN in order to serve the largest bursts that are within the GFBR requirement can be estimated by:

GFBR*AW/(AN part of PDB)
The table below shows the largest burst size within the GFBR requirement, and the instantaneous bitrate that would be required in RAN to serve it within the AN part of PDB. For simplicity it in in the calculations assumed that the CN delay is 0s.
5QI

PDB

Averaging Window (AW)

Largest data burst within GFBR

Instantaneous bitrate

1

100 ms

2 s

2 * GFBR

20 * GFBR

2

150 ms

2 s

2 * GFBR

13 * GFBR

3

50 ms

3 s

3 * GFBR

60 * GFBR

4

300 ms

3 s

3 * GFBR

10 * GFBR

65

75 ms

2 s

2 * GFBR

27 * GFBR

66

100 ms

2 s

2 * GFBR

20 * GFBR

75

50 ms

3 s

3 * GFBR

60 * GFBR

For some of the 5QI’s there will, in reality, never be such large data bursts. However, for other it is not unreasonable. In the discussion paper S2-181735, two realistic traffic schenarios are described, and it is shown that the gain of defining the MDBV parameter is significant. 
In order to clarify that RAN is not required to serve large bursts within the period of PDB, we propose that a maximum burst volume is defined for all GBR flows. 

The size of the ‘Maximum Data Burst Volume’ that can be expected to be served varies with the bitrate of the service, so it is difficult to set a default value in the 5QI table. The value should be significantly higher than GFBR*PDB, in order to alow some burstieness in the source data.
One alternative is to define it as a multiple of GFBR*PDB, for example MDBV=5*GFBR*PDB. Another alternative is to tie the default value to the MFBR, so that RAN is not required to serve a higher instantaneous bitrate than the MFBR. This corresponds to a Maximum Data Burst Volume of PDB*MFBR. The advantage if this method is that it is more flexible and can be set independently of the GFBR.

	
	

	Summary of change:
	In order to clarify that RAN is not required to serve large bursts within the period of PDB, we propose that a maximum burst volume is defined for all GBR flows. 

Proposal 1: Apply the characteristics parameter ‘Maximum Data Burst Volume’ for all GBR flows.

Proposal 2: The default value of the maximum burst size is set to PDB*MFBR.

	
	

	Consequences if not approved:
	Unreasonable/undesirable RAN requirements which may lead to unnecessary blocking by admission control.
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	Other comments:
	


######################### FIRST CHANGE ###########################
5.7.3
5G QoS characteristics

5.7.3.1
General

This clause specifies the 5G QoS characteristics associated with 5QI. The characteristics describe the packet forwarding treatment that a QoS Flow receives edge-to-edge between the UE and the UPF in terms of the following performance characteristics:

1
Resource Type (GBR, delay critical GBR or Non-GBR);

2
Priority level;

3
Packet Delay Budget;

4
Packet Error Rate;

5
Averaging window;
6
Maximum Data Burst Volume.
The 5G QoS characteristics should be understood as guidelines for setting node specific parameters for each QoS Flow e.g. for 3GPP radio access link layer protocol configurations.

Standardized or pre-configured 5G QoS characteristics, are indicated through the 5QI value, and are not signalled on any interface.

Signalled QoS characteristics are included as part of the QoS profile.
######################### SECOND CHANGE ###########################
5.7.3.7
Maximum Data Burst Volume
The Maximum Data Burst Volume (MDBV) is defined only for GBR QoS Flows.
 
The Maximum Data Burst Volume denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The Maximum Data Burst Volume may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4 applies).
5.7.4
Standardized 5QI to QoS characteristics mapping

The one-to-one mapping of standardized 5QI values to 5G QoS characteristics is specified in table 5.7.4-1.

Table 5.7.4-1: Standardized 5QI to QoS characteristics mapping

	5QI

Value
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume

(NOTE 2)
	Default

Averaging Window
	Example Services

	B
	Delay Critical GBR
	11
	5 ms
	10-5
	160 B
	TBD
	Remote control 

(see TS 22.261[2])

	C

NOTE 4
	
	12
	10 ms

NOTE 5
	10-6
	320 B
	TBD
	Intelligent transport systems

	D
	
	13
	20 ms
	10-5
	640 B


	TBD
	

	1

	
GBR
NOTE 1
	20
	100 ms
	10-2
	NOTE 6
	TBD
	Conversational Voice

	2

	
	40
	150 ms
	10-3
	NOTE 6
	TBD
	Conversational Video (Live Streaming)

	3
	
	30
	50 ms
	10-3
	NOTE 6
	TBD
	Real Time Gaming, V2X messages
Electricity distribution – medium voltage, Process automation - monitoring

	4

	
	50
	300 ms
	10-6
	NOTE 6
	TBD
	Non-Conversational Video (Buffered Streaming)

	65
	
	7
	75 ms
	
10-2
	NOTE 6
	TBD
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66

	
	
20
	100 ms
	
10-2
	NOTE 6
	TBD
	Non-Mission-Critical user plane Push To Talk voice

	75
	
	25
	50 ms
	10-2
	NOTE 6
	TBD
	V2X messages

	E

NOTE 4
	
	18
	10 ms
	10-4
	255 B
	TBD
	Discrete Automation

	F

NOTE 4
	
	19
	10 ms
	10-4
	1358 B

NOTE 3
	TBD
	Discrete Automation

	5
	Non-GBR
NOTE 1
	10
	100 ms
	10-6
	N/A
	N/A
	IMS Signalling

	6
	
	
60
	
300 ms
	
10-6
	N/A
	N/A
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
	
	
70
	
100 ms
	
10-3
	N/A
	N/A
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
	
	
80
	
300 ms
	

10-6
	N/A
	N/A
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
	
	90
	
	
	N/A
	N/A
	sharing, progressive video, etc.)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	69
	
	5
	60 ms
	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
	
	55
	200 ms
	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	79
	
	65
	50 ms
	10-2
	N/A
	N/A
	V2X messages

	
	
	
	
	
	
	
	

	G
	
	66
	10 ms

	10-6
	N/A
	N/A
	Low Latency eMBB applications Augmented Reality

	NOTE 1:
a packet which is delayed more than PDB is not counted as lost, thus not included in the PER.
NOTE 2:
it is required that default Maximum Data Burst Volume is supported by a PLMN supporting the related 5QIs.
NOTE 3:
This Maximum Burst Size value is intended to avoid IP fragmentation on an IPv6 based, IPSec protected, GTP tunnel to the 5G-AN node.
NOTE 4:
A delay of 1 ms for the delay between a PCEF and a 5G-AN should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface.

NOTE 5: The jitter for this service is assumed to be 20 msec as per TS 22.261[2].
NOTE 6: The Default Maximum Data Burst Volume is given by PDB*MFBR


NOTE:
For Standardized 5QI to QoS characteristics mapping, the table will be extended/updated to support service requirements for 5G, e.g. ultralow latency service.
Editor’s note:
need to support a 5QI with PDB 1ms is FFS.
Editor’s note:
The PDB and parameters in this table have to be aligned based on the outcome of discussions between RAN2 and SA1.
######################### END OF CHANGES ###########################

