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1 INtroduction.

The purpose of this contribution is to present some IMS end-to-end QoS principles and then to define a set of high level requirements about QoS negotiation and information exchanged between different network elements for IMS. 

2 Discussion.

2.1 End-to-end QoS Differentiation .

QoS is one of the main aspects allowing network operators and/or service providers to differentiate their service offer from other providers. This differentiation could be requested by the end-user on a per session basis, depending on the purpose of the session (or price, or expected duration of the session, or any other reason). Whatever the requested differentiation motive is, the subscription profile will be taken into account.

For example, an end-user could be subscribed to a service which allows several different qualities of voice (e.g. two different Tiphon-like qualities). He would like to be able to choose the quality to be used in an explicit way and on a per session basis. The best quality (and likely the most expensive) could be preferred for an important business session, while the lowest (and cheapest) quality could be chosen when the caller knows in advance that the call will last long, or not very important, or very costly. 

A second example : a businessman end-user could whish to have a videoconference with a "CIF-like" format for the video (because he knows that he will need to show some charts or curves) but for another session, a "Sub-QCIF" format for the video could be sufficient (because it is only to see the called person and a poor level of detail is acceptable).

For a given service, the human end-user satisfaction can only be evaluated on the basis of perceived end-to-end QoS. In other words, the end-user is able to say "it is good, it is acceptable, or it is bad". So, such a differentiation could be the way to promote, sell, and provide some services based on a perceived end-to-end QoS. Some differentiation criteria such as  "Gold, Silver or Bronze" could be used. These are very commercial-oriented concepts a service provider can use to easily communicate instead of relying on a value of jitter or a percentage of packet loss. It could be an interesting way to distinguish between different packages of services.

 This kind of information is typically service/commercial-specific and can not be standardized. However, there is a need to define a standardized way of sending specific non-standard QoS information. The receiver of such a non standardized information is in charge of translating them into some standardized and understandable QoS parameters. For example, this possibility could be used to transfer some non-standardized elements (the previously described commercial concepts) from an end-user to the Service Control called by the originating S-CSCF during the session set-up procedure.

This kind of information can be sent from the UE. Whichever way used for that (it can be some personal settings, or any application running on the terminal, or even the consequence of a click on a button, …). This aspect is however out of the scope of this Tdoc.

Obviously, the possibility to be able to transport specific non-standard information should not to preclude the ability to transport some standardized QoS information (for example some "Tiphon-like" standard QoS classes, or even some concrete parameters). For instance, for applications requiring stringent delay requirements such as conversational services, there is an added value to possibly include explicitly the delay parameter in the end-to-end negotiation process at the IMS control level. Chapter 2.6 of this contribution provides an informative annex about the impact of the delay  on speech quality. 

The QoS differentiation could also be requested by the operator or Service provider in order to take into account the specificity of the service, the time of day/week, the destination, etc. 

2.2 The end-to-end QoS process.

The previous paragraph shows that the QoS requested by the user can change on a per-session basis. It means that the bearer to be established in order to comply with the end-user request can be different on a per-session basis (for the same medium). Therefore, when the Network checks the coherency between call/session level and bearer level, it will need some more detailed QoS information than the ones currently available in the session setup request. 

Without an end-to-end QoS process that takes into account the user-requests in terms of QoS with respect to the subscription profile and network policies, the bearer establishment will be very difficult to be done correctly because the current SIP/SDP messages do not convey sufficient information to deduce the correct set of QoS parameters to be used at the bearer level, or between session and bearer levels. 

Currently the IMS QoS framework doesn't provide this possibility for the end-user and/or operator to make a differentiation in the perceived end-to-end QoS based on the subscriber requirement for a given session and based on the subscriptions of the end-user. 

Since the session control has to control the bearer level, the more natural way to transmit some additional information between them (from service level / application level / UE ) is to use the session setup procedure. 

Moreover, the need of differentiation implies the need for exchanging negotiable QoS information between the different network elements during a session establishment, including the terminating side.

In order to provide such a possibility, we propose to add an end-to-end QoS process during the session establishment.

This end-to-end QoS process will be in charge of :


( Selecting for a given session request the QoS possibility to be used for session setup, taking into account different sources of QoS information, such as as the end-user request, the subscriber profile, the type of application …


( Negotiating between originating and terminating sides the actual parameters to be used for the session 


( Establishing the adequate bearer corresponding to the QoS requirements negotiated and agreed in session / service layers during the two previous steps.

It has to be noted that the bearer level does not participate in the service level-based end-to-end negotiation. It rather applies the result of the QoS negotiation controlled by the session layer. This does not preclude the capability of the bearer layer to negotiate the actual technology dependant QoS parameters with regards to the state of the network and other nodes in the bearer path.

2.3 Roaming.
The end-to-end QoS process has to ensure that the roaming and non-roaming scenarios are possible while respecting network policies. 

2.4 QoS per media

In order to ensure a maximum of flexibility, the QoS information has to allow QoS negotiation for each media component of a given multimedia session.  For example, the end user may require high quality for the voice component of a session, but be more tolerant with regards to video.

2.5 Annex: influence of the Delay on the perceived Speech quality

(source Tiphon Draft RTR 101 329-7 V0.4.1)

Table 1 gives an overview of the interdependency between end-to-end mean one-way delay and E-model Rating R for various types of codecs:
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Table 1: R-values for indicated combinations of Ie and end-to-end mean one-way delay

Ie=
0
5
7
10
15
19
19
20
26


G.711
GSM-EFR
G.726@32
G.729
G.723.1@6.3
G.729A+VAD
w/ 2% loss
G.723.1@5.3
GSM-FR
G.729A+VAD
w/ 4% loss

ms


G.728@16



G.723.1@6.3
+VAD
w/ 1% loss
IS-54


~0
94
89
87
84
79
75
75
74
68

50
93
88
86
83
78
74
74
73
67

100
92
87
85
82
77
73
73
72
66

150
90
85
83
80
75
71
71
70
64

200
87
82
80
77
72
68
68
67
61

250
80
75
73
70
65
61
61
60
54

300
74
69
67
64
59
55
55
54
48

350
68
63
61
58
53
49
49
48
42

400
63
58
56
53
48
44
44
43
37

450
59
54
52
49
44
40
40
39
33

NOTE 1:
R-values in this table have been calculated using the indicated values for Ie and T (T=Ta=Tr/2) along with the default values from Table 3 of ITU-T Recommendation G.107 for all other parameters. 

NOTE 2:
Unless indicated otherwise, examples do not include packet loss or Voice Activity Detection (VAD).

NOTE 3:
Blackened cells indicate combinations of delay and codec that are impossible to realize.

3 Proposal.

Insertion of a new subchapter 5.12 to  TS 23.228 on End-to-end QoS Information, and a further subchapter 5.12.1. The content of this latter new subchapter is the list of requirements resulting from the points raised in the discussion part of this document.  

This topic is further elaborated in Tdocs S2-012123, S2-012124, S2-012125 and S2-012126 which is a Draft LS to CN1 on SDP extensions. giving a short summary of the contents of Tdocs S2-012123 through S2-012125 which are proposed to be appended to the LS. 
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5.12 End-to-End QoS Information

5.12.1
Requirements for a Service level based End-to-end QoS Negotiation 

· The QoS requirements used during an End-to-end QoS negotiation are independent of the mechanisms used to control Quality in the Transport Plane.
· End-to-end QoS negotiation shall be flexible enough to allow the originating/terminating end user and/or Operator/Service Provider to make a differentiation in the perceived QoS.  

· QoS information necessary for end-to-end negotiation shall be exchanged between originating and terminating sides in case of roaming and non roaming scenarios. This does not prevent this QoS information from being modified/restricted according to network policies. 

· Some QoS information may be service/interface specific. The end-to-end QoS negotiation mechanism shall provide a standard way to carry standard QoS information (such as standard QoS classes and parameters), and also non-standard QoS information (ideally used between end users and operators/service providers).   This allows to specify QoS information for a given session in a flexible way depending on the type of service/interface.   

· QoS negotiation shall be carried out possibly per media component of a given multimedia session. 
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_1059305619.xls
perfect EC +  delays 0-150 ms

				R-factor - perfect EC - delays between 0 and 142 (150) ms

						0		2		7		25		50		7		20		20		5		10		15		23		19

				CODEC		G.711
(64kb/s)		G.726
(40kb/s)		G.726
(32kb/s)		G.726
(24kb/s)		G.726
(16kb/s)		G.728
(16kb/s)		GSM-FR
(13kb/s)		G.728
(12.8kb/s)		GSM-EFR
(12.2kb/s)		G.729
(8kb/s)		G.723.1
(6.3kb/s)		GSM-HR
(5.6kb/s)		G.723.1
(5.3kb/s)

		0		G.711
(64kb/s)		94.3		92.3		87.3		69.3		44.3		87.3		74.3		74.3		89.3		84.3		79.3		71.3		75.3

		2		G.726
(40kb/s)		92.3		90.3		85.3		67.3		42.3		85.3		72.3		72.3		87.3		82.3		77.3		69.3		71.3

		7		G.726
(32kb/s)		87.3		85.3		80.3		62.3		37.3		80.3		67.3		67.3		82.3		77.3		72.3		64.3		68.3

		25		G.726
(24kb/s)		69.3		67.3		62.3		44.3		19.3		62.3		49.3		49.3		64.3		59.3		54.3		46.3		50.3				R-value 
range		Speech transmission
quality category				R-value 
range		90 - 100		80 - 90		70 - 80		60 - 70		50-60		60-0

		50		G.726
(16kb/s)		44.3		42.3		37.3		19.3		0		37.3		24.3		24.3		39.3		34.3		29.3		21.3		25.3				90 - 100		best				Speech transmission
quality category		best		high		medium		low		acceptable		(very) poor

		7		G.728
(16kb/s)		87.3		85.3		80.3		62.3		37.3		80.3		67.3		67.3		82.3		77.3		72.3		64.3		68.3				80 - 90		high				Definition		Better than PSTN		~recent ISDN quality		recent mobile tel. In good radio conditions (GSM EFR)		GSM FR		~Satellite connection		Best effort

		20		GSM-FR
(13kb/s)		74.3		72.3		67.3		49.3		24.3		67.3		54.3		54.3		69.3		64.3		59.3		51.3		55.3				70 - 80		medium

		20		G.728
(12.8kb/s)		74.3		72.3		67.3		49.3		24.3		67.3		54.3		54.3		69.3		64.3		59.3		51.3		55.3				60 - 70		low

		5		GSM-EFR
(12.2kb/s)		89.3		87.3		82.3		64.3		39.3		82.3		69.3		69.3		84.3		79.3		74.3		66.3		70.3				0 - 60 *		(very) poor

		10		G.729
(8kb/s)		84.3		82.3		77.3		59.3		34.3		77.3		64.3		64.3		79.3		74.3		69.3		61.3		65.3

		15		G.723.1
(6.3kb/s)		79.3		77.3		72.3		54.3		29.3		72.3		59.3		59.3		74.3		69.3		64.3		56.3		60.3				* R-values below 50 are not recommended

		23		GSM-HR
(5.6kb/s)		71.3		69.3		64.3		46.3		21.3		64.3		51.3		51.3		66.3		61.3		56.3		48.3		52.3

		19		G.723.1
(5.3kb/s)		75.3		73.3		68.3		50.3		25.3		68.3		55.3		55.3		70.3		65.3		60.3		52.3		56.3

				MOS - perfect EC - delays between 0 and 142 (150) ms

				CODEC		G.711
(64kb/s)		G.726
(40kb/s)		G.726
(32kb/s)		G.726
(24kb/s)		G.726
(16kb/s)		G.728
(16kb/s)		GSM-FR
(13kb/s)		G.728
(12.8kb/s)		GSM-EFR
(12.2kb/s)		G.729
(8kb/s)		G.723.1
(6.3kb/s)		GSM-HR
(5.6kb/s)		G.723.1
(5.3kb/s)

				G.711
(64kb/s)		4.30		4.23		4.06		3.43		2.54		4.06		3.60		3.60		4.13		3.95		3.78		3.50		3.64

				G.726
(40kb/s)		4.23		4.16		3.99		3.36		2.47		3.99		3.53		3.53		4.06		3.88		3.71		3.43		3.50

				G.726
(32kb/s)		4.06		3.99		3.81		3.18		2.30		3.81		3.36		3.36		3.88		3.71		3.53		3.25		3.39

				G.726
(24kb/s)		3.43		3.36		3.18		2.54		1.65		3.18		2.72		2.72		3.25		3.08		2.90		2.62		2.76				MOS-value 
range		Speech transmission
quality category				MOS-value 
range		4.15 -4.5		3.8 - 4.15		3.45 - 3.8		3.1 -3.45		1 - 3.1 *

				G.726
(16kb/s)		2.54		2.47		2.30		1.65		0.96		2.30		1.83		1.83		2.37		2.19		2.01		1.72		1.87				4.15 - 4.5		best				Speech transmission
quality category		best		high		medium		low		(very) poor

				G.728
(16kb/s)		4.06		3.99		3.81		3.18		2.30		3.81		3.36		3.36		3.88		3.71		3.53		3.25		3.39				3.8 - 4.15		high

				GSM-FR
(13kb/s)		3.60		3.53		3.36		2.72		1.83		3.36		2.90		2.90		3.43		3.25		3.08		2.79		2.93				3.45 - 3.8		medium

				G.728
(12.8kb/s)		3.60		3.53		3.36		2.72		1.83		3.36		2.90		2.90		3.43		3.25		3.08		2.79		2.93				3.1 - 3.45		low

				GSM-EFR
(12.2kb/s)		4.13		4.06		3.88		3.25		2.37		3.88		3.43		3.43		3.95		3.78		3.60		3.32		3.46				1 - 3.1 *		(very) poor

				G.729
(8kb/s)		3.95		3.88		3.71		3.08		2.19		3.71		3.25		3.25		3.78		3.60		3.43		3.15		3.29

				G.723.1
(6.3kb/s)		3.78		3.71		3.53		2.90		2.01		3.53		3.08		3.08		3.60		3.43		3.25		2.97		3.11				* MOS-values below 2.75 are not recommended

				GSM-HR
(5.6kb/s)		3.50		3.43		3.25		2.62		1.72		3.25		2.79		2.79		3.32		3.15		2.97		2.69		2.83

				G.723.1
(5.3kb/s)		3.64		3.57		3.39		2.76		1.87		3.39		2.93		2.93		3.46		3.29		3.11		2.83		2.97





perfect EC +  delays 0-150  (h)

		

						0		2		7		25		50		7		20		20		5		10		15		23		19

				CODEC		G.711
(64kb/s)		G.726
(40kb/s)		G.726
(32kb/s)		G.726
(24kb/s)		G.726
(16kb/s)		G.728
(16kb/s)		GSM-FR
(13kb/s)		G.728
(12.8kb/s)		GSM-EFR
(12.2kb/s)		G.729
(8kb/s)		G.723.1
(6.3kb/s)		GSM-HR
(5.6kb/s)		G.723.1
(5.3kb/s)

		0		G.711
(64kb/s)		94.3		92.3		87.3		69.3		44.3		87.3		74.3		74.3		89.3		84.3		79.3		71.3		75.3

		2		G.726
(40kb/s)		92.3		90.3		85.3		67.3		42.3		85.3		72.3		72.3		87.3		82.3		77.3		69.3		71.3

		7		G.726
(32kb/s)		87.3		85.3		80.3		62.3		37.3		80.3		67.3		67.3		82.3		77.3		72.3		64.3		68.3

		25		G.726
(24kb/s)		69.3		67.3		62.3		44.3		19.3		62.3		49.3		49.3		64.3		59.3		54.3		46.3		50.3

		50		G.726
(16kb/s)		44.3		42.3		37.3		19.3		0		37.3		24.3		24.3		39.3		34.3		29.3		21.3		25.3

		7		G.728
(16kb/s)		87.3		85.3		80.3		62.3		37.3		80.3		67.3		67.3		82.3		77.3		72.3		64.3		68.3

		20		GSM-FR
(13kb/s)		74.3		72.3		67.3		49.3		24.3		67.3		54.3		54.3		69.3		64.3		59.3		51.3		55.3

		20		G.728
(12.8kb/s)		74.3		72.3		67.3		49.3		24.3		67.3		54.3		54.3		69.3		64.3		59.3		51.3		55.3

		5		GSM-EFR
(12.2kb/s)		89.3		87.3		82.3		64.3		39.3		82.3		69.3		69.3		84.3		79.3		74.3		66.3		70.3

		10		G.729
(8kb/s)		84.3		82.3		77.3		59.3		34.3		77.3		64.3		64.3		79.3		74.3		69.3		61.3		65.3

		15		G.723.1
(6.3kb/s)		79.3		77.3		72.3		54.3		29.3		72.3		59.3		59.3		74.3		69.3		64.3		56.3		60.3

		23		GSM-HR
(5.6kb/s)		71.3		69.3		64.3		46.3		21.3		64.3		51.3		51.3		66.3		61.3		56.3		48.3		52.3

		19		G.723.1
(5.3kb/s)		75.3		73.3		68.3		50.3		25.3		68.3		55.3		55.3		70.3		65.3		60.3		52.3		56.3

												R-factor - perfect EC - delays between 0 and 142 (150) ms






