S2-001370

3GPP SA WG2#14 meeting

September 4-8, 2000

Bristol, England

Title: Introduction of packet delay variation

Agenda: QoS for R00

Source: FUJITSU
For: Decision

1. Introduction

This paper discusses additional QoS parameter for R00. UMTS R00 will provide real time telecommunication service such as packet voice. TS23.107 v330 has specified Transfer delay as 95% tile of transfer delay, however, has not addressed any kind of delay variation. This contribution will review QoS parameters in other standard document, and, discuss the introduction of packet delay variation into QoS parameter set in TS23.107. 

2. Review of specifications in standardization bodies

2.1 TS23.107 v200 “QoS Concept and Architecture”
TS23.107 v200 has specified Transfer delay as 95% tile of transfer delay, however, has not addressed any kind of delay variation.

2.2 TS22.105 v390 (R99) “Service and Service Capabilities”
· In section 5.2.2 Information Quality, delay variation is defined as follows.
“Delay variation
The delay variation of the information received information over the bearer has to be controlled to support real-time services. The possible values for delay variation are not a limited set, but a continuous range of values.”
· In Annex B (informative), performance requirements for conversational real-time is described. For conversational voice, the following guideline is shown. 

“The human ear is highly intolerant of short-term delay variation (jitter) it is therefore paramount that this is reduced as lower level as is practical. A limit as low as 1 msec is suggested as a target.”
2.3 ITU-T draft recommendation Y.1541


Nature of the network performance objective
Default objective
QoS class




Class 1

Interactive
Class 2

Non-interactive
Class 3

U class

IPTD
Upper bound on the mean IPTD
Non-default
400 ms
1 sec
U

IPDV
Upper bound on the (1-10-4) of IPTD minus the minimum IPTD
Non-default
50 ms
1 sec
U

IPLR
Upper bound on the packet loss probability
Non-default
1x10-3
1x10-3
U

IPER
Upper bound
Default
Default
Default
U

SPR
Upper bound
Default
Default
Default
U

2.4 IETF RFC2205 “RSVP version 1 Functional Specification” 1997/9

· Guaranteed service of Intserv will specify the objective value of bitrate and maximum transfer delay

· RSVP RESERVE message carries “flow spec” including token rate, but does not include delay. This seem to mean that the maximum delay may be bounded implicitly if token rate is reserved and guaranteed.

· Delay variation is not specified.

3. Discussion and conclusion

· R00 will provide real time telecommunication service such as packet voice.

· Delay variation is important factor to human ear.
· Delay variation could give impact on buffer dimensioning of MT, that is, the large buffer capacity will be required to absolve large delay variation.
· Considering above, delay variation should be included for QoS parameter set for R00.
4. Proposal

The following additional text and modifications in TS23.107 are proposed. If the proposal is accepted, the CR for TS23.107 will be prepared.

6.4.3 UMTS Bearer Service Attributes
Delay variation [s]

The delay variation of the received information over the bearer has to be controlled to support real-time services. The delay variation is defined the upper bound on the (1-10-4) of transfer delay minus the minimum transfer delay. The possible range of delay variation value needs FFS.
Table 2. UMTS bearer attributes defined for each bearer class.
Traffic class
Conversational class
Streaming class
Interactive class
Background class

Delay variation
X




6.4.4 Radio Access Bearer Service Attributes
Delay variation [s]

The delay variation of the received information over the bearer has to be controlled to support real-time services. The delay variation is defined the upper bound on the (1-10-4) of transfer delay minus the minimum transfer delay. The possible range of delay variation value needs FFS.
Table 3. Radio Access Bearer attributes defined for each bearer class.

Traffic class
Conversational class
Streaming class
Interactive class
Background class

Delay variation
X
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