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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP) Secretariat on behalf of the 3GPP Technical Specification Groups (TSGs).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

The present document is based ISO/IEC Directives. Most clauses of the ISO/IEC document have been retained, while some clauses have been modified or deleted. Additional material has been inserted.

Items concerning word-processor specific layout and formatting matters when using the Microsoft Word for Windows( based skeleton documents and templates are shown with shaded background. Boiler plate text (i.e. text which shall be directly used in 3GPP specifications) is represented by italic characters.

1
Scope

The present document specifies rules for the structure and drafting of documents intended to become a 3GPP Technical Specification or Technical Report. These rules are intended to ensure that such documents are drafted in as uniform a manner as is practicable, irrespective of the technical content.

The present document is based on the ISO/IEC Directives, Part 3, but is a self-contained document that will be maintained as such.

The present document specifies the requirements and technical implements for CAT service in CS domain, and the developments in PS domain.
This TR is considering only voice services, all multimedia or video services are out of this document’s scope.
2
References

3
Definitions and abbreviations

3.1
Definitions

CAT：Customized Alert Tone 
Caller VMSC:

Called VMSC:

3.2
Abbreviations
	ACM
	Address Complete Message

	ACK
	Acknowledgement Message

	ADI
	Address Incomplete Message

	ANC
	Answer Signal ，Charge

	ANN
	Answer Signal ，No Charge

	ANM
	Answer Signal Message

	IAI
	Initial Address Message With Addition Information

	IAM
	Initial Address Message

	NPR
	No Page Response

	RLG
	Release-guard Signal

	SRI
	Send Routing Information

	AIP
	Advanced Intelligent Peripheral

	ANSI
	American National Standards Institute

	CP
	Content Provider

	GMSC
	Gateway Mobile Switching Center

	HLR
	Home Location Register

	MSC
	Global System for Mobile Communication

	OMC
	Operations Maintenance Center

	OSI
	Open System Interconnection

	PLMN
	Public Land Mobile Network

	PSTN
	Public Switched Telephone Network

	SCP
	Service Control Point

	SMAP
	Service Management Agent Point

	SMP
	Service Management Point

	SMSC
	Short Message Service Center

	SP
	Service Provider

	SSP
	Service Switching Point

	VLR
	Visiting location register

	VMSC
	Visit MSC

	VPN
	Virtual  Private Network

	ANSI
	American National Standards Institute

	ARPU
	Average Revenue Per User

	CAMEL
	Customised Applications for Mobile network Enhanced Logic

	CF
	Call Forwarding

	CFC
	Call Forwarding Conditionally

	CFU
	Call Forwarding Unconditionally

	FTP
	File Transfer Protocol

	HTTP
	Hyper Text Transfer Protocol

	IMSI
	International Mobile Station Identity

	ISDN
	Integrated Service Digital Network

	ISUP
	ISDN User Part

	MAP
	Mobile Application Part

	MF
	Mobile Forwarding

	MML
	Man-Machine Language

	MO
	Mobile Originating

	MSISDN
	Mobile Station ISDN Number

	MSRN
	Mobile Station Roaming Number

	MT
	Mobile Terminating

	O-CSI
	Originating CAMEL Subscription Information

	PCM
	Pulse Code Modulation

	PLMN
	Public Land Mobile Network

	PRN
	Provide Roaming Number

	PSTN
	Public Switched Telephone Network

	SI
	Signaling Interception

	TCP
	Telecommunication Partner

	T-CSI
	Terminating CAMEL Subscription Information

	TMSI
	Temporary Mobile Station Number 

	TUP
	Telephone User Part

	URL
	Uniform Resource Locator

	VPhone/SPhone
	Virtual phone/ Super Phone


4
Requirements and objectives

The objective of this study item is to study requirements that need to be standardized for CAT, especially additional features and roaming/interoperability support. 

Some requirements are listed as follows:

· Users can access and choose the alerting tones with more facility, e.g. the caller can easily subscribe to a called party’s alerting tone by pressing a key. Note that DRM issues should be covered in order to make sure that copyrights are not infringed.

· It shall be possible for a user to subscribe to an alerting tone, which content are provided by another PLMN
· When calling a user of another PLMN, the calling party can still hear the alerting tone set by the called party. 

· When roaming to another PLMN, the caller can still hear the alerting tone set by the called party.

· The caller can hear the alerting tone set by the called party who is roaming to another PLMN.

· Study interaction with Voice over IP services

· Study interaction with Supplementary Services
5
General Description
5.1
Basic CAT

The CAT service is a service customized by a called subscriber or calling subscriber to provide the calling subscriber with a pleasant music, greeting words, video or a prompt tone composed and recorded to replace traditional ring back tone.
In one PLMN, operator provides the users CAT services, including the functions as following:

· (1) The service user can subscribe the CAT service, activate the CAT service, and deploy his CAT service (Namely, set the interesting content as his CAT).
· (2) When the calling party dials the called party and the called party is ringing, the calling party can receive the CAT set by the called party, or set by the calling party, instead of the traditional prompt alerting tone. 
· (3) Each CAT subscriber has a personal CAT library to store his purchased CATs. 
· (4) The content of CAT ,which is received by the calling party, can be found out from the CAT library according to  a lot of rules, such as the calling time, calling location, called location, calling party’ preference, called party’s preference...
· (5) The service user can easily update the settings, e.g. to change the content of his active CAT.
· (6) Under some condition, the calling party maybe receive the traditional prompt tone, not the CAT, such as the conditions: the called party is busy; the call is set as call waiting; the entities of the CAT system fail. 
· (7) In the cases of call forwarding, the principle is that who is ringing, whose CAT is playing to the caller party. For example, user A called user B, then the call is forwarded from user B to user C. In this case, user A would  receive the CAT set by C . But , the CAT system also is deployed as that the calling party receives only the CAT provided by original called party regardless of the call forwarding.
· (8) The service user can subscribe the CAT service for a limited period, or select one specific content as his CAT for a limit period, the CAT system can notify the user when the time limit is up, 
· (9) When the service subscriber initiates a call and listens the CAT of called user, he can press a key to ‘copy’ the CAT as his own CAT before the called party answers the call. 
· (10) The service user whose CAT service is active will be charged according to some charging mode.
· (11) When service user subscribes a CAT or updates his CAT settings,  he will be charged for the CAT content or for his settings according to some charging mode.
· (12) When the called party answers the call,  the call channel is set up. Then the CAT stops, or continues to become the background tone heard by the calling party during calling.(彩铃彩话不间断)
5.2 The content of CAT 

The content of CAT can be music, voice, text, or video.
· -The CAT can be composed of music, voice, text, video, and they can be provided by the operator or  by the user himself.
· The content of CAT can be really composed by the CAT system using the other information(for example， the called party’s location information or current presence information), or by the called party using the temporary information, (for example called party temporarily select the temporary voices from his CAT library by press the key)。
5.3 Inter-working CAT
Among several PLMNs, operators provide the users Inter-working CAT services, including the functions as following:

· When calling a service subscriber of another PLMN, the calling party can still hear the CAT set by the called party. 

· When roaming to another PLMN, the calling party can still hear the CAT set by the called party.

· The calling party can receive the CAT set by the called party who is roaming to another PLMN.

5.3
Content-sharing among networks

· When a service subscriber calls the user of another PLMN and receives the CAT of called user, he can press a key to ‘copy’ the CAT as his own CAT before the called party answered. 
6



Considerations on the CAT scenarios 
6.1
Calling User CAT
        During calling, the calling party can receives  not only the CAT set by the called party, but also the CAT set by the calling party himself:
      1. The calling party subscribe the CAT service;
      2. The calling party set some content(such as one music) as his CAT;
      3. The calling party dials the called user.

      4. When the called party is ringing, the calling user will receive the CAT set by himself.




6.2
CAT Expiry Notify
Every CAT has its absolute expiry date(a specific date such as December 31, 2008), or relative expiry date (such as 30 days).      
Considering that generally CAT content providers have strict requirements for the location and timeliness of CATs and the copyright legality of CATs must be guaranteed, the copyright expiry date of an CAT must be provided in the CAT management process. Upon expiry of this expiry date, the CAT will be invalid and the subscribers will be unable to continue to use it. The CAT system (for example, the system-timing task) will periodically check the expiry dates of all CATs. If an CAT is soon to reach its expiry date, the system will send a short message (or other ways) to the subscriber, telling him that the CAT he is using will soon expire. When the expiry date is up, the system will change the status of this CAT to the deleted or hidden status (depending on the system configuration).
6.3
Multimedia CAT

When the service subscriber (MS-a) dials other service subscriber (MS-b) and the called party is ringing,  the calling party maybe receive the multimedia CAT, such as video, text , or music.
When MS-a calls the Ms-b and MS-b is ringing, the MSC-a will connect the CAT Server according to the response from MS-b.
MSC-a will setup the media channel between the MS-a, MSC-a and the CAT server.

The CAT server plays the multimedia CAT to MS-a.



6.4
Personal CAT Library

      Each CAT subscriber has a personal CAT library to store his purchased CAT contents. After an CAT subscriber purchases an CAT content from the system CRBT library, the system stores it in his personal CAT library automatically. Then the subscriber can set an CAT with the CAT contents in his personal CRBT library. The CAT contents in the personal CRBT library contain all the contents that the subscriber can use. If a system administrator or a CP hides their CAT contents, it does not affect the CAT contents in the personal CAT library of a subscriber. If a subscriber deletes an CAT content from his personal CAT library, the system also deletes it (namely, the corresponding setting will also be deleted)
The system administrator can configure and query the maximum number of CAT contents in a personal CAT library. 
6.5
CAT Charging

      Each CAT subscriber can be charged according to the different charging mode.

	Index
	Charging mode
	Description

	1
	Service monthly fee
	Fixed monthly expense for the CAT service. In the first month the expense is calculated according to the number of days. This revenue is obtained by network operators.

	2
	Fee of purchasing CAT
	A subscriber is charged by the system when he purchases CAT in any mode, including copying some CAT of other subscribers. The rates vary with different CATs or music boxes. CP and system administrator determine the price. A network operator and the CP maybe share this revenue.

	3
	Fee of setting CAT
	A subscriber is charged by the system when he set his CAT or updates his CAT setting. The rates vary with different CAT set ways. System administrator determines the price. 


. 
6.6
CAT Security
     CAT service never endanger the common  call.

If the CAT can’t be played for some reason (for example, the CAT system fails, or the CAT content expiry is up, or other reasons), the calling party will hear the traditional prompt tone instead of the CAT, but it will not affect the coming call.
6.7
CAT Copy

     When a CAT subscriber is receiving the CAT set by the called party while the called party is ringing, he may be interested in such CAT content, and copy the CAT content to his CAT library by pressing one key. 
    The reference network model of CAT Copy is showed as the figure 1.
The CAT Server A stores the CAT contents for the MSa, and the CAT Server B stores the CAT contents for the MSb.
 When  MSa is receiving the CAT from CAT Server B set by MSb,  MSa is interested in the CAT  and press one key, 
The MSCa collects the press-key code , then MSCa indicates the CAT Server A and CAT Server B to set up a IP channel and copy the specific CAT  content  from CAT Server B to CAT Server A. Before copying,  CAT Server A and CAT Server B maybe exchange some fee and copyright under the DRM rules.
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Figure 1 CAT Copy
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Considerations on requirement of Inter-working 
       When one service subscriber (MSa) in one PLMN calls the other service subscriber (MSb) in the other PLMNS, the MSa can receive the CAT set by MSb, regardless the MSa’s roaming and/or MSb’s roaming.

      When the other user in other network call the MSb, he also can receive the CAT set by MSb.

      In order to let the calling party’s MSC or the G-MSC know whether the called party subscribes the CAT service, the called party’s HLR or MSC will store the CAT mark-code and its CAT Server’s address information (the CAT address information maybe vary really when the called party roaming from one PLMN to another PLMN). Then the calling party’s MSC or G-MSC will play CAT for the calling party from the related CAT server.
     The reference network model for the CAT of inter-working is showed as the figure 2.
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Figure 2 CAT of Inter-working
    Otherwise, if the called party’s MSC can directly play the CAT for the calling party, the called party’s MSC will setup the CAT channel directly with its CAT Server when the called party is ringing, regardless that the calling party and the called party locate in the same PLMN or different PLMNs.
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Considerations on applicability of CAT in PS domain (VoIP)
  VoIP provides support of one-to-one conversational speech services between a mobile station(MS-a) and another mobile station(MS-b) or a voice terminal on the Internet.
 The figure 3 shows the network reference model of the CAT in VoIP.
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Figure 3 Network Reference Model for CAT in VoIP 
When the MS a is calling MS b and the MS b is ringing, the MS a maybe receive the CAT:
1. 
When MS-a originates a call to the IP network, which includes a series of entities, such as PDSN, MRFP…
2.   The IP network transfers the call to MS-b, 
3.  MS-a and MS-b exchange their media capabilities through a series of SIP messages. The SDP, present in the SIP messages, contains one or more media descriptions for the multimedia session. The SIP messages traverse through the visited and the home networks of both the mobile stations.
4. Based on the session parameters agreed in the previous step, MS-a completes establishment of bearer resources in its serving network.  



5. After the bearer resources are set up in its serving network, MS-a indicates to MS-b that the reservation has been completed.

6. After MS-b completes resource reservation in its serving network, MS-b alerts the user.

7. Some entity (such as the MRFC) check the parameters of the SDP from the MS-b.
8. According to the result of checking, the entity will set up the CAT channel between the entity and the CAT Server  and select the CAT from the CAT server and play it for the MS-a. During setting up the CAT channel or playing the CAT, the entity maybe adapt the VAD (Voice Activity Detection, one technology applied in  narrowband encoding/decoding) in order to ensure good effect, because the VAD is useful for the voice but not useful for the music. 
9. The called party answers the phone.

10. MS-b indicates  the entities of  IP network to stop playing the CAT for MS-a , and indicates MS-a that the called-party has answered and completes the call setup.
 11. VoIP session is established and MS-1 & MS-2 now exchange media traffic.. 
Annex A (Informative): 
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