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1.
Introduction and assumptions

This paper considers some usage aspects for IM in R5 and starts to outline some issues for resolution with respect to charges and usage of IM.

It should be noted that assumptions such as benefit from header compression/removal, silence detection and suppression plus benefits of varied codec rates have not been included, however these could positively or negatively affect the findings depending on their application.

2. Current mechanisms and operator opportunity

2.1
Current usage aspects

When we consider the current tariff and charging mechanisms available it is clear that traditional CS networks predominantly use duration, destination, bandwidth, charge band and time of day to determine tariff.  Due to its nature the PS Domain predominantly uses bandwidth (information volume carried) and time of day to determine tariff.

Tariffs used on the PS Domain can include a variety of charges and volume based mechanisms. For the purposes of this simple paper a suggested rate of $0.05/Kb (Kilobyte) has been assumed (5 cents per kb).

Consider the current CS network for GSM. If we assume CS data is the same tariff as CS voice, then for a 9.6k data call at 45 cents/minute, the user can theoretically transfer 9.6k bits/sec x 60secs/8 bits per byte = 72kbytes in one minute at a charge of 45 cents. This is the equivalent of 0.625 cents/kilobyte
[Note: if the 45cents/minute was related to volume in the minute then 1kbyte = 0.625cents/Kbyte, or $6.25/Megabyte.]

It should be noted that if the user data rate was 8kbit/s then total data transferred for the 45cents/minute call would be 60kbytes.

2.2
Operator aspects

Operators currently have the flexibility within the CS Domain networks to charge users based upon a variety of aspects, such as duration, distance, media used etc. For example within the R99 networks it is possible to charge users a different tariff for a video call than for a data call. Operators have the flexibility to package a variety of charges and subscription/pre pay offers to suit the market. In this current model operators have great flexibility to target different customer groups according to their wishes.

3. Potential application of PS Domain mechanisms for IM charging

Within this part of the paper we calculate potential traffic volumes and charges that could apply if pure contemporary PS Domain mechanisms were applied for IM (over PS Domain).

3.1
Payload calculations (8kbit/s audio call)

If we consider the 8kbit/s audio call, the 8k coder will produce 60kbytes/minute of coded speech signal.

A first level of simplistic calculation (assuming NO headers or overhead) would mean that at 5c/kb.

Cost of 1 minute raw speech payload speech transmission is 60Kb x 5c/Kb = $3.00 per minute.  It should be noted that this calculation assumes the data flows in 1 direction!  In fact for a duplex call the cost could be twice this figure.

3.2
Payload and IP header calculations (8kbit/s audio call) 

If we re-consider the 8kbit/s audio call, the 8k coder will produce 60kbytes/minute of coded speech signal.

Ipv4 header is 20 bytes per packet, Ipv6 header is 40 bytes per packet.

If we assume a 20mSec frame rate, this leaves 50 frames per second.

If we group 3 frames per IP packet, in 1 minute we would have:

50 x 60/3 = 1000 IP Packets per minute.

If we add the following overheads to each packet:

40 byte Ipv6 header + 12 byte RTP header + 8 byte UDP header = 60 Bytes per packet.

Thus overhead for header , RTP etc per minute = 1000 x 60 bytes = 60Kbytes.

Thus total packetised traffic carried in one direction for IP speech =

60Kbytes (overhead) + 60Kbytes (coded information) = 120 Kbytes.

If we assume the cost is 5c/Kbyte.

Total volume based cost for Ipv6 VoIP speech at 8k, 5c/Kb = $6/minute.

3.3
Simple Video calculations (64kbit/s) 

If we assume (probably incorrectly) that the 64kbit/s video codec uses the same frame rate, plus has 3 frames/packet.  The same number of (albeit larger) IP packets will pass per minute [note this only a rough and ready approximation].

The user coded information rate = 64k/8 x 60 = 480 kBytes/minute of coded video.

Thus total information passed for video =

480k (coded info) + 60k (header, RTP etc) = 540Kbytes/minute.

If we assume the cost is 5c/Kbyte.

Total volume based cost for Ipv6 VoIP 64k Video 5c/Kb = $27.80/minute

3.4
Signalling traffic

If we consider the SIP based signalling traffic that is needed to pass through a users PDP context, and we apply the following assumptions:

· 12 messages for call setup from/to UE + 3 messages for cleardown - (BYE- 200 OK - maybe ACK)

· 1 Kbyte per SIP message

· so about 15 = 15 Kbytes for call setup 

· @ 5c/Kbyte = 75 cents 

· SIP Registration - say 6 here - with DHCP/DNS lookups = 30cents

· Re-Registration very 2 hours (similar to Loc. Update) - 2 messages = 10cents

So:- 

Call Related Signalling = 75cents 

Register Messages = 30cents + 5x 10c = 80cents (5 Re-Registers in one day).

3.5
(Additional information!):Reverse engineered volume cost to provide 8k VoIP 

If we reverse engineer the volume calculations to determine the cost for provision of 8k audio calls at equivalent prices to CS (i.e. 45c/minute)

Then to transfer 120Kbytes data for 45cents means a volume rate of 0.45/120 = 0.00375 cents per Kbyte.  This equals $3.75 per megabyte.

Volume based charge needed to support equivalent rate to contemporary CS domain speech call = 0.0000375cents/Kbyte (= 3.75 cents/Mbyte)

4. Discussion and conclusion.

This paper has considered only a small number of the significant issues that need addressing from the operator opportunity and charging perspective. This paper has made some very broad assumptions and it has not taken into account aspects such as compression and silence detection, duplex working and asymmetrical operations. However the following key points can be addressed: 

4.1
Volume costings applied to IM usage

It is clear that even with significantly reduced charges for volume based operation that the support of audio and video (and other bandwidth intensive applications) over IP over PS Domain are going to be expensive if charged at normal volume rates.  Customers are likely to find pure volume based operation prohibitive for voice/video communications. Likewise the application of significantly reduced rates for such volume sessions will severely erode the revenue generation aspects for operators when compared to pure data applications.

In conclusion 3GPP SA2 should consider whether current PS Domain charging and accounting models are sufficient for R5 IM.  This paper concludes and suggests that the current PS Domain (volume) mechanisms alone are insufficient for R5 IM. It is recommended that 3GPP should develop extra enablers over and above contemporary PS Domain charging mechanisms for IM in the R5 timeframe. 

4.2
Operator opportunity from IM and usage aspects

It is clear that the ability of operators to gain effective revenue from IM if the basic PS Domain mechanisms are applied could be limited.  If operators have (as far as possible) information available on some of the applications running via IM (e.g. knowledge of speech and video) then they would have the ability to differentiate themselves from competitors in a similar way to the opportunities currently available from CS networks.

While it is clear that certain applications may be operator or terminal specific and information may not be available, for mass market type features (such as audio and video) it must be possible for the operator to charge in additional and different ways to basic volume.

From this perspective it is proposed that ‘as far as possible’ operators should be able to determine the applications running via IM.  

It is recommended that 3GPP SA2 ensures that information is made available from the relevant network elements to allow suitable charging as outlined above to be possible for (as a minimum) a basic set of applications that could be provided within IM.  The charging information for this basic set should include information on selective codec types used by such applications (e.g. AMR, H.263).  The basic set of codec/application types needs to be determined.

4.3 Roaming aspects

GSM was extremely successful due to its support for roaming and the ability of users to access services while roaming.  To date roaming revenue has been an important part of the operators revenue stream.  It is important that roaming is available to IM users between networks.  Many operators have paid significant amounts of money to gain 3G licences and will wish to promote usage by sensible charging mechanisms.  Again it is clear that a re-application of the PS Domain charging techniques (based on volume) outlined in section 3 would severely limit any roaming possibilities between IM enabled 3G operators.

The conclusion to this point is that it is clear that techniques are required to support charging for roaming of IM users.  These techniques must ensure that roaming users are not penalised when roaming outside the home network by VPLMN volume based charging techniques which would not favour IM usage.  3GPP should develop the capabilities to allow 3G operators who support IM to operate usable roaming techniques between themselves.

4.4 Proprietary application aspects

It could be considered that the development of charging techniques that rely on the applications running could prevent the adoption and usage of ‘newer innovative applications’ that are not defined within 3GPP.  This is not the case as it should of course be possible for some information on the ‘newer innovative applications’ to be made available within the charging techniques developed.  Alternatively IM can be used to set up basic connectivity to run the ‘newer innovative application’, in the latter case the charging for such connectivity would be a matter for the relevant operators to determine based upon the information available.

In summary the ability to make certain common information on a basic set of applications available for operator usage will allow operators greater flexibility to charge differentially for features delivered via IM.  An absence of such information would reduce operators to providing simple ‘pipes’ which could be costly for customers to use and leave operators competing on a pure cost basis.  Availability of certain application information does not prevent the support of ‘newer innovative applications’, indeed when these ‘newer innovative applications’ become more popular and are widely available it should be possible to incorporate them into the relevant charging mechanisms to allow further operator pricing and revenue opportunity.

� Contact: Nigel Lobley, BTWireless, nigel.lobley@bt.com





Page 5 of 1

