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Abstract of the contribution: When an ICS User with an IMS Multimedia Telephony (MMTel) capable UE (ICS UE or non ICS UE) shall use a CS access in a network without full ICS support, service consistency becomes an issue. This contribution gives a proposal how terminals shall behave and how the network shall be configured, to maintain service consistency for some of the most important network scenarios. The solution does not require any new functionality, only provisioning in the HLR and MMTel AS.
1 Introduction

When ICS (ICS UE or enhanced MSC server) is deployed not all networks will support the necessary functionality to provide all supplementary services centralized from IMS and the IMS Multimedia Telephony (MMTel) AS. To not confuse the end-user with inconsistent service behaviour a fallback solution is needed. It should provide a supplementary service experience to the end-user that is good enough in case the UE roams into a network without full ICS support and without possibility to provide voice services over PS. Good enough means the best possible during the current network conditions.
Conclusions for fallback mechanisms for the enhanced MSC server solution have been made in clause 6.19 of 3GPP TR 23.892. This is also referenced in the conclusions chapter (see clause 7.2 in 3GPP TR 23.892). This proposal builds on those conclusions, expands it to also consider a fallback for the ICS UE solution and provides specification text to be included in the 3GPP TS 23.292.
In the proposed solution the following UE types are considered for ICS Users:

· ICS UE; ICS UE as defined in the 3GPP TS 23.292. It receives ICS by means of a solution based on I1 or Gm. Since it is IMS capable it is assumed that it also supports MMTel and therefore can perform all subscriber service management using XCAP over Ut as defined in 3GPP TS 24.173. 

· Non ICS UE with MMtel support; with this UE an ICS User receives ICS through an MSC Server enhanced for ICS. The UE also supports MMTel over a PS access and therefore will perform all subscriber service management using XCAP over Ut as defined in TS 24.173. 
Note: The non ICS UE without possibility to use a Ut to do subscriber service management is not covered in this contribution.
The following network scenarios are considered for the fallback solution described. In all scenarios it is assumed that the UE can use a PS access to perform subscriber service management over Ut. The network does however not have the possibilities to provide telephony services over a PS access. 
· Scenario 1a; An ICS UE roams into a network that has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. The visited network can also provide an I1 or Gm to the home network.
· Scenario 1b; A non ICS UE with MMTel support roams into a network that has MSC Server enhanced for ICS and roaming agreements for that service.

· Scenario 2a; An ICS UE roams into a network that has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. However the visiting network cannot provide the I1 or Gm to the home network.
· Scenario 2b; A non ICS UE with MMTel roams into a network without MSC Server enhanced for ICS support. The visited network has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. 

· Scenario 3; An ICS UE or a non ICS UE with MMTel roams into a network that has a basic roaming agreements but CAMEL is not provided to route calls to the home IMS network. I1 or Gm is also not provided.
Scenario 1a and b are the normal use cases for ICS and are listed just to have the complete set of roaming scenarios. Scenario 1a and b do not require a fallback solution for supplementary service handling. Normal ICS procedures would apply.
 A general discussion on how subscriber service management for ICS users shall be performed can be found in contribution S2-082496. It can therefore be useful to read that before or after reading the rest of this document. 
2 Proposed solution
A comparison between the supplementary services defined for MMTel and GSM/UMTS shows that they are very similar. Table 1 lists the different services.
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Table 1: Supplementary services in MMTel and GSM/UMTS

An investigation into the execution of the services for GSM/UMTS and MMTel respectively gives at hand that a combined service engine execution is possible as a fallback to ICS for Scenarios 2a, 2b and 3. If CDIV/Call forwarding and CB are restricted to be executed in the home IMS network and managed only through the Ut interface, very limited inconsistencies in service behaviour will be experienced by the end-user when in a network without ICS support. A pre-requisite is of course that the services for the ICS user are double provisioned, i.e. both in IMS and GSM/UMTS.
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Figure 1: Provisioning and service execution with a combined service engine

This means that all services that an ICS user shall use in the home network and in the visited network needs to be doubled provisioned. That is, both in the HLR and the MMTel AS. Service execution can then take place in the domain (GSM/UMTS or IMS) that the user is currently using. The only exception as said before is CB and CDIV/CF that always must be executed in IMS. Figure 1 illustrates this.
The following services can exist and execute in both domains with the end-user noticing only minor differences in service behavior:
· CLIP/CLIR, COLP/COLR

· Call Waiting/Call Hold

· Multi-party calls

· ECT

· Call Deflection

· CCBS

· CNAP

· AoC

For scenario 2a and 2 b both originating and terminating services can then be delivered by the home IMS network. This is because both originating and terminating calls can be anchored in the home IMS domain with the use of CAMEL. Mid-call services are delivered by the VPLMN instead. For scenario 3 terminating services will be in the IMS enabled by redirection from the GMSC in the HPLMN, and originating and mid-call services will be delivered by the VPLMN. The only service which will not work in scenario 3 is OB. This is consistent with the conclusion in clause 6.19 in TR 23.892.
For the service behavior to be consistent for the end-user it is important that only the Ut interface is used for subscriber management. In particular call forwarding and call barring can only exist and execute in IMS. Interrogations for CF and CB made from CS with operations as defined in 3GPP TS 24.010 would give an incorrect status report and should not be used. It is therefore recommended to use only XCAP over Ut for subscriber service management. Call related procedures (mid-call) can be used in both domains. 
The proposal is therefore to require/recommend that the supplementary service the operator wants to deploy for the ICS user are doubled provisioned in the HLR and MMTel AS-XDMS. The only services that must not be provisioned in the HLR for execution in the GSM/UMTS domain are CF and CB. Use of CAMEL to redirect incoming and outgoing calls to the home IMS network will make sure CF and CB are executed in IMS. If the UE attempts to interrogate or change CF and CB according to 3GPP TS 24.010 it will result in the normal behaviour for not provisioned services.
Notice that CCBS, CNAP and AoC are not defined for MMTel Release 7. They are under discussion to be included in Release 8. In the proposed specification text for TS 23.292 they are therefore not included. However when they are included in TS 24.173 they should also be addressed in TS 23.292.
The proposed solution has the following limitations that are considered acceptable since they are expected to not occur frequently for most ICS Users:

· As long as the UE remains in the same domain mid-call services will work. However, pending mid-call services will not work at a domain transfer for scenario 2 and 3

· Outgoing call barring will not work in scenario 3. No outgoing barring will then be applied since it has been disabled in the HLR.
3 Applying the solution to other scenarios
In S2-082496 the scenario when an MMTel/ICS user temporarily changes from an ICS UE to a legacy UE that only is supporting CS voice services is discussed. Given that the user is provided with means to manage his/her services through an Ut or Ut like interface, it’s quite easy to understand that the same concept described above can be used in that case.
4 Proposed text for TS 23.292 
It is proposed to include the following changes. 
Normative text for the specification

( Begin first Change (
2
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· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS)".
[3]
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3GPP TS 24.173: " IMS multimedia telephony communication service and supplementary services".
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3GPP TS 24.010: "Mobile radio interface layer 3 Supplementary services specification; General aspects".

( End first Change (
( Begin second Change (
4.5.x Networks without full ICS support

When ICS is deployed not all networks will support the necessary functionality to provide all supplementary services centralized from IMS. A fallback solution for ICS is therefore specified. The Annex X specifies the covered network scenarios and the necessary provisioning in the network. This clause specifies the required UE support.

The following shall be supported by an ICS UE or non ICS UE with IMS Multimedia Telephony support to enable correct supplementary service behaviour in networks without possibility to provide full ICS support:

-
Subscriber service management of supplementary services is performed with XCAP over the Ut interface (see [X]) towards the IMS Multimedia Telephony application server. This is valid irrespective of the access network (CS or PS) used for the transport of the voice media.
-
When an ICS UE or non ICS UE with IMS Multimedia Telephony support uses a CS access in a network without ICS support the following supplementary services as defined in [Y] instead of their counterparts defined in [X] are used for the voice media.
-
CLIP/CLIR, COLP/COLR 
-
Call Waiting/Call Hold 
-
Multi-party calls 
-
ECT
-
Call Deflection
NOTE 1: 
Call waiting is not defined as a supplementary service in [X]. The capability to take a second incoming call is already supported when using SIP for call control. A UE can activate / deactivate Call Waiting as defined in [Y] to provide correct supplementary service behaviour. 

NOTE 2: 
Session continuity will not be supported for a UE engaged in mid-call service (e.g. call waiting) for CS-PS service continuity scenario.
( End second Change (
( Begin third Change (
Annex X: 
Networks without ICS support (Informative) 

X.1
Introduction
When ICS (ICS UE or MSC server enhanced for ICS) is deployed not all networks will support the necessary functionality to provide all supplementary services centralized from IMS and the Multimedia Telephony (MMTel) AS. To not confuse the end-user with inconsistent service behaviour a fallback solution is needed. It should provide a supplementary service experience to the end-user that is good enough in case the UE roams into a network without full ICS support and without possibility to provide voice services over PS. Good enough means best as possible during the current network conditions. 

The following UE types are in the following considered for ICS Users:

-
ICS UE; It receives ICS by means of a solution based on I1 or Gm. Since it is IMS capable it is assumed that it also supports MMTel and therefore can perform all subscriber service management using  XCAP over Ut as defined in [X].
-
Non ICS UE with MMtel support; with this UE an ICS User receives ICS through an MSC Server enhanced for ICS. The UE also supports MMTel over a PS access and therefore will perform all subscriber service management using  XCAP over Ut as defined in [X]. 
The following network scenarios are considered for the fallback solution described. In all scenarios it is assumed that the UE can use a PS access to perform subscriber service management over Ut. The network does however not have the possibilities to provide telephony services over a PS access. 
-
Scenario 1a; An ICS UE roams into a network that has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. The visited network can also provide an I1 or Gm to the home network.

-
Scenario 1b; A non ICS UE with MMTel support roams into a network that has MSC Server enhanced for ICS and roaming agreements for that service.

-
Scenario 2a; An ICS UE roams into a network that has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. However the visiting network cannot provide the I1 or Gm to the home network.

-
Scenario 2b; A non ICS UE with MMTel roams into a network without MSC Server enhanced for ICS support. The visited network has roaming agreements for CAMEL, enabling originating and terminating CS calls to be routed to the home IMS network. 

-
Scenario 3; An ICS UE or a non ICS UE with MMTel roams into a network that has a basic roaming agreement but CAMEL is not provided to route calls to the home IMS network. I1 or Gm is also not provided.

Scenario 1a and b are the normal use cases for ICS and are listed just to have a more complete set of roaming scenarios. Scenario 1a and b do not require a fallback solution for supplementary service handling. Normal ICS procedures would apply.

X.2
Network configuration
A comparison between the supplementary services defined for MMTel and GSM/UMTS shows that they are very similar. Table X-1 lists the different services.

	IMS; Supplementary Services for MMTel
	GSM/UMTS, Supplementary Services for  Telephony

	OIP      Originating Identification Presentation
OIR      Originating Identification Restriction
	CLIP       Calling Line Identification Presentation  
CLIR       Calling Line Identification Restriction

	TIP       Terminating Identification Presentation 
TIR       Terminating Identification Restriction
	COLP     Connected Line Identification Presentation
COLR     Connected Line Identification Restriction

	CDIV    Call Diversion (Call Forwarding)


Unconditional


Busy


No Reply


Not Logged in (unregistered)


Call Deflection
	Call Forwarding


Unconditional


Busy


No Reply


Not Reachable

	Call Deflection is part of CDIV in MMtel
	Call Deflection

	WAITING      (mid-call)   ** Capability in IMS/MMTel and not a service  

HOLD           (mid-call)
	Call Waiting     (mid-call)     ** Can be interrogated in GSM 

Call Hold         (mid-call)

	CB        Call Barring

             Outgoing Communications Barring 

             Incoming Communications Barring

             Anonymous Communication Rejection
	CB           Call Barring

                Barring of All Outgoing Calls

                Barring of Outgoing International Calls 

                Barring of Outgoing International Calls except those to the Home PLMN

                Barring of All Incoming Calls

                Barring of All Incoming Calls when Roaming

	CONF   Conference Call    
	Multiparty Call      

	ECT       Explicit Call Transfer      (mid-call)
	ECT       Explicit Call Transfer        (mid-call)

	CCBS, under specification
	CCBS  (Call Completion Busy Subscriber)

	CNAP, under specification
	CNAP (Name Identification, presentation of the caller’s name)

	AoC, under specification
	AoC


Table X-1: Supplementary services in MMTel and GSM/UMTS

An investigation into the execution of the services for GSM/UMTS and MMTel respectively gives at hand that a combined service engine execution is possible as a fallback to ICS for Scenarios 2a, 2b and 3. If CDIV/Call forwarding and CB are restricted to be executed in the home IMS network and managed only through the Ut interface, very limited inconsistencies in service behaviour will be experienced by the end-user when in a network without ICS support. A pre-requisite is of course that the services for the ICS user are double provisioned, i.e. both in IMS and GSM/UMTS. The following services can exist and execute in both domains with the end-user noticing only minor differences in service behavior:
-
CLIP/CLIR, COLP/COLR

-
Call Waiting/Call Hold

-
Multi-party calls
-
ECT
-
Call Deflection 
For the service behaviour to be consistent for the end-user it is important that only XCAP over the Ut interface is used for subscriber service management. In particular call forwarding and call barring can only exist and execute in IMS. Interrogations for CF and CB made from CS with operations as defined in [Y] will give an incorrect status report. It is therefore recommended to use only XCAP over Ut for subscriber service management. Call related procedures (mid-call) can be used in both domains.

For scenario 2a and b both originating and terminating services can be delivered by the home IMS network. Mid-call services are delivered by the VPLMN instead. For scenario 3 terminating services will be in the IMS enabled by redirection from the GMSC in the HPLMN and originating and mid-call services will be delivered by the VPLMN. Figure X.1 illustrates the concept.
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Figure X.1: Provisioning and service execution with a combined service engine

Therefore, when supplementary services are to be provided to an ICS/MMTel user also when roaming in networks not able to deliver full ICS support, the following is recommended:

1
All the supplementary services the operator wants to provide to the ICS user are provisioned in the MMTel AS-XDMS
2
All the supplementary services the operator wants to provide to the ICS user (except CF and CB) are provisioned in the HLR. CF and CB shall be disabled in the HLR and any attempts to interrogate or change CF and CB settings by the UE shall be rejected.
3
UE’s need to comply to Clause 4.5.x of the current specification.

When an ICS User is in a network without ICS support using a CS access, the proposed solution has the following limitations that are considered acceptable since they are expected to not occur frequently for most ICS Users:

- 
As long as the UE remains in the same domain mid-call services will work. However, pending mid-call services will not work at a domain transfer for scenario 2 and 3

- 
Outgoing call barring will not work in scenario 3. No outgoing barring will then be applied since it has been disabled in the HLR.
( End third Change (
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