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Contact:
Peter Chaloner@bt.com

During SA#10 there was a discussion about development of the IP Multimedia Subsystem and the need to improve the specifications from SA1 concerning requirements for IMS.  A liaison statement was sent to SA1 requesting SA1 as follows:

"It was agreed that we need to focus upon the provision of new services in order to provide the necessary capabilities. We will not specify the services themselves, but we need to produce advanced examples which can be used to verify that the capabilities are present. SA WG1 should be asked to produce these advanced examples."

During the SA meeting, BT agreed to start to develop some work along these lines.  BT has had some internal discussions on this issue, which lead to the opinion that in addition to providing examples for new services, we need to consider the cost of delivery of common services that include basic services such as voice calls.  The cost of delivery is affected, amongst other things, by the similarity between different implementation.  Volumes are always a significant consideration when development is undertaken - the higher the volume the lower the unit cost.  We believe that the initiative to allow operators to differentiate is an excellent proposition, however we do not believe that differentiating on common services is productive.  On the contrary, this increases the cost of these services which will result in lower revenue streams.  We also believe that common services need to be standardised in order to ensure that they work consistently in 3G networks, that seamless roaming is possible, that basic services operate correctly end-to-end and to allow for competitive procurement.

BT has therefore developed the attached contributions which are shown as changes to existing specifications.  We have introduced the term "common services" to mean those services where it makes sense to have the same implementation everywhere. The major part of this represents changes to 22.228, where the concept of these services is introduced and explained.  There is also a worked example in a new Annex A.  The other changes are to 22.101 to cover roaming situations.

In conclusion, BT believes that to satisfy the requirements of SA as covered in the Liaison Statement, SA1 needs to additionally consider the standardisation of common services as described in the attached documents and invites SA1 to agree a way forward.. 

*******Suggested Changes to TS 22.228********

6 Standardised service capability approach

A set of common services will be provided over the IMS.  Some degree of standardisation will be required to permit correct end to end operation over different networks.
New and innovative IP multimedia services shall, as a principle, not be standardised, allowing operator specific variations.  It shall be possible to enable rapid service creation and deployment using service capabilities.

It is important that commercially available IP multimedia applications are supported.  In general compatibility shall be with these IP multimedia applications instead of building 3GPP-specific solutions.

The following options shall be available in the 3GPP standards to enable service delivery:

· an architectural framework shall be created that enables maximum flexibility in the end user device and network servers, similar in concept to that used in the Internet. 

This framework shall enable an operator to efficiently deploy IP multimedia applications in a network-agnostic manner without having to wait for these applications or additional enabling technology, to be standardised in 3GPP.

· service capabilities (enhanced to control IP multimedia applications), which will allow IP multimedia applications to be deployed in a vendor independent manner

CAMEL [10], MExE [11], SAT [12] and OSA [13], which are the identified service capabilities of VHE in 22.121 [7], should be improved to support IP multimedia applications, e.g. additions to APIs, service capability features, service capability servers, user profile etc.

· registration mechanisms which allow the network to understand the limitations of the mobile and thereby take appropriate actions.

Note: 
There is a concern that with a large variety of toolkits to create applications, service interworking between terminals and networks may be compromised and needs to be addressed.

7
User service requirements

IP multimedia sessions provide the ability for users to invoke IP multimedia applications to send and receive (where applicable) voice and data communications, even when roaming. This includes interworking with existing voice and data networks for both fixed (e.g. PSTN, ISDN, internet etc.) and mobile users.

The IM CN subsystem shall support interworking with existing fixed and mobile voice and IP data networks, including PSTN, ISDN, Mobile and Internet.  The services to be offered via these interworking arrangements will be dependent on the capabilities of the interconnecting network.
When an IM user communicates with a CS telephony user, the experience of the CS telephony network user should not substantially differ from that of a call between two CS telephony network users in terms of aspects such as the delay to set-up communications and the total permissible delay in transporting speech between the end users.  The IM CN subsystem does not necessarily have to support all services offered by the CS telephony network.

Visited network provided services give the opportunity for the visited network to offer services of a local nature to the visiting user and gain additional revenue from their usage by inbound roamers.

7.1
Identifying IP multimedia application subscriptions

There is no requirement to support standardised subscription mechanisms for IP multimedia applications.

IP multimedia applications may require to be provisioned and configured by users and operators. Since the source and variety of IP multimedia applications are not standardised, the specific feature codes to provision, enable and configure IP multimedia applications cannot be standardised either. Thus there are no requirements on the network capabilities to support provisioning and configuration for specific IP multimedia applications.  

Note: 
The standardised service capabilities, personalised Internet web pages and evolving IP mechanisms may be used to allow user (self) provisioning, configuration and enabling of IP multimedia applications.

7.2
Access to the IM CN subsystem

7.2.1
Access control

The IM CN subsystem shall be able to verify at any time that the user is entitled to use the resources of the IM CN subsystem.  Where access to both IM and CS subsystems is available, an IM-capable UE shall, by default, access the IM subsystem on registration with the network.  It shall be possible for the user to choose to re-register with the CS subsystem where this is available.
7.2.2
Continuity of Service
The requirements for IMS-enabled users to be able to roam to other types of mobile network are detailed in TS 22.101 [5].
There is no requirement for a session started in the IMS domain to be continued (handed over) when the user roams into an area supporting only CS/PS.

There is no requirement for a call/session started in the CS/PS domains to be continued when the user roams into an area supporting only the IMS.
7.3
Capability negotiation

The IP multimedia applications shall be able to negotiate their capabilities to identify and select the available media components, QoS etc. of IP multimedia sessions.  It shall be possible for the capability negotiation to take place on invocation, acceptance and during an IP multimedia session (e.g. following a change in UE capabilities, change in media types etc.).  Capability negotiation may be initiated by the user, operator or an application on behalf of them.

In order to support the user's preferences for IP multimedia applications, the capability negotiation shall take into account the information in the user profile whenever applicable.  
7.4 Common IMS Services

The common services  that shall be universally offered over the IMS are described below. Standardisation will be required in order to ensure that they will work correctly “end to end” across different networks. The common services are Voice, Videophone, Multi-media and Multi-media Messaging:

7.4.1
 Voice Service
Subscribers to the IMS Voice Service shall be able to make and receive conversational class voice calls via the IMS to/from all types of network (within IMS, GSM, PSTN etc.). 

The voice service shall have the service features as described in section 7.5, below. 

7.4.2
 Videophone Service 

Subscribers to the IMS Videophone Service shall be able to make and receive conversational class videophone calls if the user devices can support the video component and compatible codecs, and all networks used by the call, end to end, are capable of supporting it. The Videphone Service also provides the same capabilities as the Voice Service.
It shall be possible to initiate the videophone call at call set-up, or the video component may be added to an existing voice call and removed, as the user requires. The videophone service shall have the service features as described in section 7.5, below.

7.4.3
 Multi-Media Service
Subscribers to the IMS Multi-media Service shall be able to use all types of media simultaneously. The media types include real-time voice and video and the non real-time capabilities listed below. The use of the different media will depend on the capabilities of the user device and the supporting networks. The Multimedia Service also provides the same capabilities as Videophone Service.
Users of the  multi-media service, shall be able to send and receive the following types of non-real time media: 
· audio download;

· video download;

· audio streaming;

· video streaming;

· general data files;

· text messaging (SMS);

·  emails;

·  general web browsing;

·  multi-media messaging (see subsection 7.4.4). 

The multi-media service shall have the service features as described in section 7.5, below.

7.4.4
 Multi-Media Messaging Service
Subscribers to the IMS Multimedia Messaging service shall, from their mobile device, be able to send and receive an electronic message containing text and attachments of the following types:

· voice mail;
· video mail;
· text; 

· pictures;
· icons;
· alerts.
It shall be possible for messaging to be initiated by the user (eg a call to the messaging centre), or by the messaging centre, to allow delivery of a message. Additionally, it shall be possible for the messaging centre to alert the user to a message. The IMS shall allow messaging calls to be made or received while the user is on a multi-media call, as described above. 

The Multi-media Messaging service shall have the service features as described in section 7.5, below.
7.5
Service Features
The services described above require certain controls to be applied by the user or the network operator. These are equivalent to the GSM supplementary services. 

To ensure that these controls work consistently across networks, their basic operation shall be standardised. This is important to ensure roaming compatibility, create a low basic service cost and allow competitive procurement. 

In the following table reference is made to the service feature and in square brackets its associated GSM equivalent. This is detailed in section 3, below. It is recognised that not all the features could be provided by Release 5 and so a priority has been assigned. Priority 1 items shall be completed for Release 5; priority 2 items are optional for Release 5 but shall be included if possible and priority 3 items are required for Release 6 or later. 
SERVICE  →

VOICE
VIDEO-PHONE
MULTI-MEDIA
MESSAGING

SERVICE FEATURE   ↓
PRIORITY





Incoming call (answer & cleardown)
1
yes
yes
yes
Yes (equivalent)

Outgoing call (set-up & cleardown)
1
yes
yes
yes
Yes

(equivalent)

Re-direction  of  incoming calls/messages to another destination (set-up, clear, interrogate)

[Call Forwarding]
1
yes
yes

(separate for voice/video components)
yes

(separate for each medium)
yes

Prevention of call set-up according to destination and/or location of user (set-up, clear, interrogate) by user & network operator

[Incoming/outgoing Call Barring, Operator Determined Barring]
1
yes
yes

(separate for voice/video components)
yes

(separate for each medium)
yes

Identity of each party to be sent to the other unless withheld 

[CLIP/CLIR]
1
yes
yes
yes
yes

Set-up of calls to multiple destinations, any number of the calls to be included or excluded from the conference controlled by the originator 

[Multi-party]
2
yes
yes
yes
not applicable

A user already in another call to be given the option to answer a new incoming  call and to choose to include or exclude the original call from the new call  

[Call Hold, Call Waiting]
2
yes
yes
yes
not applicable

User to be informed when an unavailable/busy destination becomes available 

[Call Completion to Busy Subscriber]
3
yes
yes
yes
not applicable

Additional media to be added/removed during a call 
1
yes
yes
yes
yes

Table 1
Service Features
7.6
Standardisation Required

The general principle is that there shall be standardisation of the common services and service features. This is to ensure inter-operability between different networks, competitive procurement, low basic cost for basic services implemented by all operators, and correct operation of services while roaming. It will also ensure ease of operation by the user. An example is the standardisation of the basic operation of the call forwarding service feature, thus ensuring that users need enter only one set of forwarding information and that this will be interpreted correctly by whatever system is used to deliver the service, eg IMS, circuit switched UMTS or GSM. 

Other features associated with the common services shall  be standardised also, eg Number Portability. These are described in section 7.7, below.
More advanced services and service features, not described in this document, will be built from the high level service capabilities not only by the network operator but also by 3rd parties.  These advanced services and service features will not be standardised but will use the standardised service capabilities.

A summary of the service features of the common services that shall be standardised is shown below:

FEATURE
USER INTERFACE
STANDARDISATION REQUIRED



Outgoing call set-up,

incoming call answer,

call cleardown
Customised on device


Call control mechanism



Call features controlled by the user (re-direction, prevention of set-up & receipt, control of identity sent, multiple destinations, receipt of call while busy )

[According to the priorities shown in section 7.5]


Customised on device (eg use of icons), also enabled through Web or WAP pages in the network
Call control mechanism; 

How the network interprets the command;

How the network interacts with the mobile;

Interface requirements between network elements within a single operator domain;

Interactions between networks.

Call features controlled by the network operator (prevention of set-up and receipt of calls)
Customised on the interface to the network
How the network interprets the command;

Interface requirements between network elements within a single operator domain;

Interactions between networks.

Alert when busy destination becomes available; [Priority 3 – see section 7.5]
Messaging alerts. [Priority 1 – see section 7.5]
Customised on device
Call control mechanism;

How the network interprets the command;

Interface requirements between network elements within a single operator domain;

How the network interacts with the mobile;

Interactions between networks.

Addition/removal of media during a call  
Customised on device
Call control mechanism;

How the network interprets the command; 

Interface requirements between network elements within a single operator domain;

How the network interacts with the mobile;

Interactions between networks.

Audio & video encoding/decoding
Not applicable
Default set of codecs for audio & video conversation, streaming and download

Undefined services (customised by the network operator)
Customised on device
APIs for control of basic, standardised features & capabilities; 

Basic network function blocks

Table 2
Service Feature Standardisation
Control of the above services may use MMI procedures as specified in TS 22.030.
7.7
Associated Features
The table below shows the features associated with the common services that shall also be standardised. These are given a priority as follows: Priority 1 items shall be completed for Release 5; priority 2 items are optional for Release 5 but shall be included if possible and priority 3 items are required for Release 6 or later. 

ASSOCIATED FEATURES
PRIORITY
BRIEF DESCRIPTION



Emergency calls 


1
It is required that calls to the emergency services be possible on both Circuit Switched and IMS.  See [5] for further details.

Mobile Number portability


2
Provides a mechanism to allow IMS users to port their identities between operators in a standard way

Destination number ported

(US Requirement)
2
Call exiting from a mobile (IMS) network towards PSTN determines the destination network before routing the call. The destination network can change due to number portability including Fixed to/from Mobile portability

Presentation of customer information
2
In addition to the basic CLI type of information, other types of information should be offered to the called party including: location, capabilities etc

Privacy – withholding of customer information


1
Ability for customer to withhold information including: CLI, location, presence & availability. Essential information shall not be withheld from emergency services, law enforcement agencies, network operators or other authorised bodies.

Lawful Interception
1
As for 2G

Call Trace
1
As for 2G

Prepay & Postpay capability
1
For Prepay, the home and visited networks must interact in real time and terminate the session gracefully as soon as the credit expires.





Table 3
Associated Features























7.8
Identification of entities

Both telecom and internet numbering and addressing schemes shall be supported. IP multimedia communication establishment (both mobile originating and terminating) depending on originator shall be able to be based on E.164  (e.g. +1 23 456 789) or SIP URL (sip:my.name@company.org) [9]. 

It shall be possible for the network operator to use 

- the same E.164 number for IP multimedia sessions and CS speech telephony (TS11) [1]

· a different E.164 number if desired for IP multimedia sessions
· A SIP URL for IP Multimedia sessions, in conjunction with either of the above
This allows customers who originally had only an E164 MSISDN to retain the same number for receiving communications in the IM domain and also in the CS domain when outside IM coverage.
A UE shall have a network-authenticated identity which shall be used by network operators, the emergency services, law enforcement agencies and other authorised bodies to identify the UE.  This identity may be used for lawful interception, malicious call tracing and for the authentication of access to chargeable services.  This identity may be different from that presented to, or withheld from, other users.
7.9
Local services

When users roam outside the Home Environment, as well as being able to access VHE features with a similar look and feel to the home network, they should also be able to access services of a local nature offered to them by the visited network.  

Such services offered by the visited network could include, for example:

· Access to local numbering plans;

· Address translation;

· Services dependent on the geographical location of the user, e.g. traffic information.

Visited network offered services would probably be non-subscription services, although they may be chargeable, with charges collected via the Home Environment according to the usual arrangements for roaming.

Annex A

Example Service Description
Videophone Service

Converse with another user with voice and video components:

· The A Party can set up the conversation with a B Party

· The B Party can set up the conversation with the A Party

· The A Party is the user on IMS; the B Party can be on any telecommunications system (3G & 2G mobile systems, PSTN etc)
· The A and B Parties shall both use the default voice and video codecs unless otherwise signalled
The full videophone capability can only be used if both Parties’ devices and all the networks used are capable of handling voice and video. Otherwise, only the voice component will be used.

Control each conversational medium independently:

· Each Party can start conversation with voice only then introduce video if required;

· Each Party can start conversation with video only then introduce voice if required;

· Each Party can start conversation with both voice and video then switch off either voice or video as required;

In each case, the component controlled is the one sent from the controlling Party. The Party wishing to control video components etc. must be connected using a terminal and network capable of handling these components.

Redirect each conversational medium independently:

· The A Party can decide not to receive voice directly but to direct it to another destination (eg another Party on any telecommunications system or a voice message service);

· The A Party can decide not to receive video directly but to direct it to another destination (eg another Party on any (capable) telecommunications system or a video message service). 
In the video case, the end destination and the networks used must be capable of supporting the video component.

Prevent set-up or receipt of each conversational medium independently:

· The A Party can decide to prevent the set-up (from the A Party) of either the voice or video component or both depending on the characteristics of the B Party [eg type of B Party  (private user, corporate, information service), location of B Party, (national, international)] and the location of the A Party [eg on “home” network, roaming at various locations]

· The A Party can decide to prevent the receipt (from a B Party) of a either the voice or video component or both depending on the characteristics of the B Party [eg type of B Party (private user, corporate, information service), location of B Party, (national, international)] and the location of the A Party [eg on “home” network, roaming at various locations]

Identity of each Party to be sent:

· Where the A Party initiates a call to the B Party, the A Party’s identity shall be sent to the B Party unless specifically restricted. The B Party shall receive the information before the call is answered.
· Where the A Party initiates a call to the B Party, the B Party’s identity shall be sent to the A Party unless specifically restricted. The A Party shall receive the information before the call is answered.

Set-up of calls to multiple destinations [Priority 2 – see section 7.5]:

· During a call set up between the A and B Parties, either Party can initiate a call to another Party. The call can be voice only, video only or both (video capability depending on the capability of the 3rd Party’s device and the networks used).

· The third Party can be included in the call to make a conference can have a private call with the initiating Party while the original Party is held.

· Further Parties can be called during a conference and can be added to the conference or can have a private call with the initiating Party.

· Any of the Parties in a conference can be dropped as required.

Where there is a conference call with a video component, video from each video-capable Party is available to all in the conference. How the different video streams are sent and how they are displayed on the user device is f.f.s. (video stream could be user selectable & switchable) by the network or device. 

New incoming call while busy on an existing call:

· During a call set up between the A and B Parties, either Party can be called by another Party. The called Party will receive notification of another call.

· The called Party can decide to ignore/reject the new call or put the original Party in the call on hold to answer the new call.

· The third Party can be included in the call to make a conference if required as described above.

User to be informed when unavailable destination becomes available [Priority 3, see section 7.5]:

· The A Party calls the B Party and receives indication that the B Party is unavailable (not connected, busy etc).

· The A Party can ask for notification when the B Party becomes available.

· Upon notification, the A Party can decide to ignore/cancel the alert or can ask for the call to be set up.

· At any time, the A Party can cancel the alert

The operation of this service will require the B Party’s network to offer this service and inter-operate with the A Party’s network.  

Add/remove media during a call:

· Generally, the A Party can add media during the videophone call. This includes the ability to set up sessions during the original call such as audio download, video download, audio streaming, video streaming, general data files, text messaging (SMS), emails, general web browsing, multi-media messaging.
User control mechanisms

· The user wishing to re-direct calls or to prevent the set-up or receipt of calls will be able to enter the appropriate commands on the user device (eg mobile terminal).

· The user will, additionally, be able to control these call features using personalised web site access.

*****Suggested Changes to TS22.101*****

17.2 Principle
Until IP multimedia coverage is ubiquitous, IM users can only be supported by allowing then to roam on to Circuit Switched components of their home operator’s network in areas where no IM coverage exists,

Similarly, when roaming outside the HPLMN, full geographic coverage by the IM domain may not be available.  It is therefore necessary for an IM network subscriber to be able to roam:

· From their home network to a visited IM network.

· From their home network to a visited circuit switched network, where there is no IM coverage available.

· Within the visited network, between areas of IM coverage and circuit-switched coverage.

Long term evolution of the IM CN subsystem shall not be restricted by the short/mid term inter-domain roaming requirements.

17.3
Requirements
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Table xxx
Roaming Scenarios

17.3.1
In the Home PLMN

When within the area of IM-enabled UMTS coverage within their home network, the user shall have access to all their subscribed services.

When outside the area of IM-enabled UMTS coverage, but within their home operator’s area of GSM or UMTS non-IM coverage, the user shall have access, via the home operator’s GSM/non-IM UMTS network, to those services which it is feasible to provide via the this technology. However, the service provided may be degraded as a result of reduced network capability.   The services supported must include, as a minimum, voice telephony.

17.3. 2
In the Visited PLMN

When within the area of IM-enabled UMTS coverage within the visited network, the user shall as far as possible have access to user services available within the home network.

When outside their home operator’s area of coverage and outside any VPLMN area of IM-enabled UMTS coverage, the user shall have access to any available GSM/non IM UMTS network for voice telephony and any other services provided by the visited network to roaming customers. . However, the service provided may be degraded as a result of reduced network capability.

17.3.3 IM Common Service Roaming

The common IM services described in TS22.228 [ref] shall be capable of operation while the user is not on an IM network. The capabilities of these products while roaming on GSM, CS and PS systems may be restricted depending on the capabilities offered by the network used.  The table below summarises the minimum requirements:

IM SERVICE
IM
UMTS CS/PS
GSM/GPRS

Voice Service
Full capabilities

All priority 1 service features
Equivalent voice service

All available equivalent  service features
Standard voice service (AMR quality)

All available service features offered

Videophone Service
Full capabilities

All priority 1 service features
Equivalent video & voice service

All available equivalent  service features
Voice only (AMR quality)

All available equivalent  service features

Multi-media Service
Full capabilities

All priority 1 service features
Single session file download, streaming, text messaging, voice messaging, emails, web browsing

All available equivalent  service features
Single session file download, text messaging, voice messaging. 

All available equivalent  service features

Multi-media Messaging Service
Full capabilities

All priority 1 service features
Equivalent MMS

All available equivalent  service features
Text messaging & voice messaging 

All available equivalent  service features
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Figure….
Service Delivery to IM Users

Note: 
When an operator allows a subscriber to roam to different domains, the home environment needs to provide  subscription data to the visited network .  The mapping between service data of the different domains is not standardised; it is determined by the home environement and may be influenced by roaming agreements.

3GPP


_1038837182.ppt






CS visited

IM CN subsystem

visited

Home Environment

User Profile Data

Visited Networks

PS visited

PS Profile Data

IM Profile Data

CS Profile Data








_1033375470.ppt


































































































VLR



MSC































































































































































































































































































































































































































































































































































































































VLR































































































































































































































































































































VLR



MSC





























































































VLR































































































































































































































































1. IM CN sub system (via UMTS PS)





MSC

2. GSM (Circuit switched) network





UMTS GSN network





Serving

CSCF





3. GSM (Circuit switched) network







Serving

CSCF*

UMTS GSN network







MSC



4. IM CN sub system (via UMTS PS)

Home network



Visited network (IM)



Visited network (CS)
















