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1 Introduction

The aim of this contribution is to map the QoS concepts introduced in S2-011208 onto the currently used protocols for IM. 

The QoS requirements are defined on a medium basis. Therefore, there is no impact at the session set-up layer, and the SIP protocol should not require any enhancements. The SDP protocol provides the description of the session and each medium component, and therefore, including the QoS related information.

2 Discussion

2.1 The QoS user Class

QoS information exchanged between different elements is not necessarily the same; for example, the QoS information could be different at the user interface (UNI) and at the network interface (NNI).

Nevertheless, a generic interface can be defined as a common way to transport QoS information. The common concept used for this generic interface is the QoS User Class, defined as the set of parameters allowing the characterisation of the QoS to be requested/applied on a given medium, during a session.

Three ways to define the QoS user Class have been identified until now (refer to Tdoc S2-011206):

· The Standard QoS Parameters (qos-s-parm)
This are the well known parameters allowing to precisely describe the traffic characteristics on a given bearer for a medium flow.
- Peak Bit (or byte) rate
- Sustainable bit (or byte) rate
- Maximum Packet size
- Maximum Packet Loss
- Maximum end-to-end delay
- maximum packet delay variation 

· The Standard QoS Class (qos-s-class)
A standardised QoS class can be directly and unambiguously be translated to a set of ‘Standard QoS Parameters’. This is an abbreviated way of sending standardised sets of QoS parameters with well-defined values.

· The QoS flavour (qos-flavour)
In some cases, two peer elements could like to exchange non standard QoS information. This possibility is called ‘QoS Flavour’ and takes numeric values representing information like Gold, silver, bronze,... It has to be seen as a standardised way of sending specific non-standard QoS information. 

The QoS information can be explicitly sent over SDP, or it can be encoded using some kind of "QoS class", like in Tiphon approach for voice, or even using the QoS-Flavour concept. In the last two cases, the QoS information shall be enough precise to allow each party to correctly derive the actual bearer parameters to be used for bearer set-up.

These strictly QoS oriented parameters are associated with a "Fallback strategy" in order to inform other parties on what to do if a media component cannot be setup. This Fallback Strategy information is defined for each media component. Two fallback possibilities are identified :

( Discard media : the session is normally established with the other media.

( Release session : the session is released
2.2 SDP protocol 

The SDP protocol provides the description of the session and each medium component, and therefore, including the QoS related information.

At the end, the following type of information has to be provided to the bearer layer and committed by the latter, on both the originating and terminating sides:

· Type of traffic : conversational, streaming, interactive, background (the latter could be ignored in session set-up procedures, since by definition, no end-user is expecting to retrieve the associated data during the session life)

· Bandwidth required : peak and sustainable bit (or byte) rates

· Maximum packet size

· Maximum Packet Loss

· Maximum end-to-end Delay

· Maximum Packet Delay Variation

· etc.

The main characteristic of the medium related information is that it has to be standardised, and therefore, understood by all the parties in exactly the same way, like e.g. a codec identifier. 

For this fundamental reason, the QoS-Flavour form was created to allow carrying more commercial information like Golden, Silver or Bronze. It seems clear that this kind of information cannot be standardised. Therefore, the preferred approach is the definition of a standardised mechanism allowing two peer entities to exchange not standard QoS information. 

3 Proposal

3.1 SDP enhancement for QoS

QoS information in SDP can be exchanged by extending the "a=qos" attribute, in order to carry the QoS related parameters. 

New parameters have to be defined as optional, at least for the following reasons:

· SDP backward compatibility.

· In some cases, the QoS parameters could be directly derived from the codec information sent over the SDP "m=" line.

· The "a=qos" line can also be inserted at the session description level, to be therefore applied to all media in the session. 

In the latter case, only the QoS-class and QoS-flavour types of parameter are allowed (otherwise, QoS parameters are meaningful only on a medium basis), and shall be defined in such a way that the scope of the QoS information covers all the possible media in the session. An example of such "session QoS class" can be a standardised set of values per session allowing deriving by a simple translation a "QoS class" value per medium. 

The extension to the "a=qos" attribute is shown below using the ABNF form, where the enhancements are indicated with bold characters:

      qos-attribute    = "a=qos:" strength-tag SP direction-tag

                                [SP confirmation-tag]

                                [SP qos-description]

                                [SP fallback-strategy]

      strength-tag     = ("mandatory" | "optional" | "success" |

                                "failure")

      direction-tag    = ("send" | "recv" | "sendrecv")

      confirmation-tag = "confirm"

      qos-description  = (qos-flavour | qos-s-class | qos-s-parm)

      qos-flavour      = "flavour" SP flavour-value

      qos-s-class      = "class" SP class-value

      qos-s-parm       = "parm" SP pbr SP sbr SP mps SP mpl SP md SP mpdv

      fallback-strategy= ("Discard-media" | "Release-session")

In the preceding proposal, the leaf abbreviations are defined as follows:

· Flavour-value: a non-ambiguous value for a given medium, that has been previously agreed by both parties exchanging this QoS information. The scope of this information is strictly limited to both adjacent end-points of the interface.

· Class-value: a non-ambiguous standardised value for a given medium, like e.g. current Tiphon proposal for voice services.

· pbr : Peak Bit (or Byte) Rate

· sbr : Sustainable Bit (or Byte) Rate

· mps : Maximum Packet Size

· mpl : Maximum Packet Loss 

· md : Maximum end-to-end Delay

· mpdv : Maximum Packet Delay Variation

A common "not-meaningful" value could be defined as e.g. '-1', in order to preserve the sequencing of different sub-parameters, and especially to avoid useless complexity to the SDP line parser.

When several different levels of QoS can be applied for a given medium, then a continuous and ordered list of "a=qos" SDP lines can be sent for QoS negotiation. The "a=qos" SDP lines for a given medium must always be arranged in decreasing QoS order. This kind of solution has two main advantages:

· The complexity of the line parser remains constant

· Other QoS related parameters (e.g. strength-tag, direction-tag, etc.) could also be modified, when the QoS goes down and the highest QoS level cannot be provided.

Moreover, a S-CSCF could choose also an alternative way of implementing QoS, sending each time a single SDP "a=qos" line per media, and re-sending a SIP Invite message each time the requested QoS cannot be provided. This is strictly implementation dependent and is not more discussed in this document.

When several SDP "a=qos" lines are used, the fallback-strategy parameter has to be interpreted as follows:

· Session scope: the "a=qos" line has been specified at session description level.

The same fallback strategy has to be applied to all the media in the session, except if overridden by a medium scope "a=qos" line (this approach is fully in-line with the basic principles of SDP).

· Medium scope: the "a=qos" line has been specified at medium description level. 

For a given medium, only the fallback-strategy parameter specified in the last "a=qos" line has to be taken into account. 

If no fallback-strategy parameter is specified in the last "a=qos" line for a given medium, then the Session scope value is used (see the preceding bullet). 

If no Session scope value was specified, then the default value "Release-Session" is used.

The fallback-strategy parameter possibly specified in any "a=qos" line other than the last line for the given medium shall be silently ignored.

Therefore, the fallback-strategy parameter is applied only when the corresponding medium cannot be set-up with the lowest requested QoS specified in SDP lines.

3.2
An example

Following figure shows an SDP example adapted according to the proposal described in this section: 

           v=0

           o=mhandley 2890844526 2890842807 IN IP4 126.16.64.4

           s=SDP Seminar

           i=A Seminar on the session description protocol

           u=http://www.cs.ucl.ac.uk/staff/M.Handley/sdp.03.ps

           e=mjh@isi.edu (Mark Handley)

           c=IN IP4 224.2.17.12/127

           t=2873397496 2873404696

           m=audio 49170 RTP/AVP 0

           a=qos:mandatory sendrecv confirm class audio-1

           a=qos:mandatory sendrecv confirm class audio-2 Release-session
           m=video 51372 RTP/AVP 31

           a=secure:mandatory sendrecv class video-1 Release-session
           m=whiteboard 32416 udp wb

           a=orient:portrait

           a=qos:optional sendrecv class data-1 Discard-media
           a=secure:optional sendrecv

An alternative way of coding the same example using "a=qos" SDP lines with session scope is shown hereafter.  The Release-session fallback strategy will be applied to both the audio and the video medium components as no fallback parameter is specified at medium level; however, the Discard-media fallback specified for the whiteboard medium component will override the QoS information at session level, but only for the whiteboard medium.

           v=0

           o=mhandley 2890844526 2890842807 IN IP4 126.16.64.4

           s=SDP Seminar

           i=A Seminar on the session description protocol

           u=http://www.cs.ucl.ac.uk/staff/M.Handley/sdp.03.ps

           e=mjh@isi.edu (Mark Handley)

           c=IN IP4 224.2.17.12/127

           t=2873397496 2873404696

           a=qos:mandatory sendrecv confirm Release-session
           m=audio 49170 RTP/AVP 0

           a=qos:mandatory sendrecv confirm class audio-1

           a=qos:mandatory sendrecv confirm class audio-2 
           m=video 51372 RTP/AVP 31

           a=secure:mandatory sendrecv class video-1
           m=whiteboard 32416 udp wb

           a=orient:portrait

           a=qos:optional sendrecv class data-1 Discard-media
           a=secure:optional sendrecv

This example shows that very simple extensions to the SDP protocol can allow to cover all the end-to-end QoS negotiation mechanisms; the proposed extensions are fully backward compatible, and they keep the complexity of the SDP line parser at a rather reasonable level.

3.3
Liaison Statement for CN1

SA2 should send a liaison statement (companion Tdoc number S2-011210) to CN1 pointing out the new requirements in SDP related to QoS.
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