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1. Background
GSMA IREG RILTE has sent CT1 the following LS:

According to the VoLTE profile in GSMA PRD IR.92 (“IMS Profile for Voice and SMS”), which is based on 3GPP MMTel specifications, a VoLTE compliant UE assumes that the supplementary service settings are accessed via IMS, and therefore always uses XCAP/Ut for supplementary services control and interrogation. This also applies when the UE is using the CS domain for voice service.
However, RILTE has discussed a scenario whereby a user has a VoLTE UE, but the user's subscription has only CS supplementary services and no VoLTE services e.g. due to SIM swap. In this case, the UE will attempt to use IMS for supplementary service control and interrogation rather than the CS domain, which is prohibited by the home operator who expects the CS domain to be used.

Action:

RILTE asks 3GPP CT1 to clarify if there is a mechanism for instructing a UE to disable/enable supplementary service settings configuration in IMS and respectively to enable/disable the supplementary service configuration in the CS domain. If no such mechanism exists, RILTE asks 3GPP CT1 to consider specifying such a mechanism, as it is considered necessary by RILTE for VoLTE.
2. Analysis 
2.1
Current Configuration Parameters

On inspection of the 3GPP specifications under CT1 control, there does not seem to be a way of allowing the operator to disable/enable supplementary services in the PS domain and consequently disable/enable supplementary services in the CS domain. TS 24.305 does contain an MO parameter called "SupplementaryServices", but this parameter is to control the disabling/enabling of mobile originated supplementary service operations independent of the domain.
2.2
Tying Supplementary Service Control to Existing Functionality
2.2.1
Voice Domain Preferences
One may try and associate the domain for the control of SS settings to the voice domain selection preferences for E-UTRAN that are specified in TS 24.167. For example, one may associate "CS voice only" with the SS control only using TS 24.010 (i.e. "CS voice only" in E-UTRAN indicates that the UE must use CS Fallback to make mobile originated supplementary service changes via TS 24.010.) However, this is a dangerous assumption. The voice domain preferences are used by TS 24.301 to decide the mode of operation (PS mode or CS/PS mode) the UE operates in for voice domain selection procedures, and TS 24.167 clearly indicates that the settings are related to the UE's allowance to make a voice call using an E-UTRAN bearer or making a voice call using a CS bearer. 
Point 1: Voice Domain Preferences only indicate the UE's allowance to make a voice call using an E-UTRAN or CS bearer
"CS voice only" in E-UTRAN does not necessarily indicate that the user has a CS voice subscription and does not indicate that the user does not have an IMS subscription containing voice services. For example, the voice domain preference for UTRAN may be set to allow the UE to make the call over IMS. 
Point 2: "CS voice only" does not necessarily indicate that the user has a CS voice subscription and does not have an IMS voice subscription.
2.2.2
CS Fallback and IMS Centralised Services

TS 23.272 subclause 4.1 and 4.3.3 contains the following statements:
The ICS architecture as defined in TS 23.292 [25] shall be able to co-exist with utilising CS Fallback as the CS domain in the same operator's network.

NOTE 1:
The CS Fallback enabled MSC can also be enhanced to support ICS as defined in TS 23.292 [25] and/or SRVCC as defined in TS 23.216 [20].

This implies that when the UE moves to UTRAN and initiates the mobile originating CS call, if the MSC server is enhanced for ICS (IMS Centralised Services) or the MSC server has CAMEL Phase 2 activated for the user, and the user has an ICS subscription, then the TS 24.008 CS signalling will be interworked to IMS signalling (see TS 29.292) and will be sent towards IMS for IMS service control. 
Point 3: The UE is not aware where the services are located in the network and is unaware if the network is enhanced to support ICS.
An MSC server enhanced for ICS may support the option to interwork TS 24.010 signalling to XCAP signalling (see TS 29.292) to ensure that the service settings in IMS are updated. However, if the operator wants service settings to be only modified in IMS and the MSC server enhanced for ICS does not support interworking of the TS 24.010 signalling or a legacy MSC server (with CAMEL provisioning) is deployed, then it is not possible to modify the service settings in IMS. It would require the use of a distributed services model to keep the services synchronised between CS and IMS. 
The operator may wish to allow the UE to use XCAP/Ut when in E-UTRAN and UTRAN to ensure that supplementary service settings are updated in IMS only. For example, where VoIMS is supported in UTRAN, but not in E-UTRAN.

A requirement to ensure that the UE uses TS 24.010 signalling for control of supplementary services cannot be enforced through a voice domain selection parameter.

Point 4: Tying SS control to voice domain preferences limits the options available to the operator 
2.3
Considerations for proposed solutions
Before analyzing the possible solutions, it is proposed:

1. Control of services on the UE could be implied by the UE using a "Trial and Error" approach or through a configuration parameter on the UE.

2. For configuration, operator control for supplementary services should be provided by a new parameter in an existing or new Management Object.

3. As voice domain preferences and SMS domain preferences are specified in the IMS Management Object (TS 24.167), it seems appropriate to include supplementary service management control in TS 24.167.

4.  The minimum requirement seems to be to disable/enable PS domain and enable/disable CS domain for supplementary service control.

5. CT1 could take the opportunity to refine the supplementary service control and make it clear what mechanisms are to be used for supplementary service control in the PS domain.
3. Proposed Solutions
Solution 1:

Trial and Error approach; For the case identified by RILTE, the VoLTE UE attempts the XCAP operation and receives an error response, for example: HTTP 403 (Forbidden) or HTTP 404 (Not Found) and the UE then assumes service settings cannot be performed using IP and the CS domain should be used instead. If the UE is able to control its supplementary service settings using the CS domain, then it continues to do so until either requests for supplementary services control in the CS domain fail or the next power cycle. For the VoLTE UE, the CS domain failure can be an indication that the user has now obtained a VoLTE subscription and the CS domain should be no longer used.
A concern with this approach is that it assumes that a failure of an XCAP operation or a TS 24.010 operation implies that the UE should try to modify the settings in the other domain. Certain failures for XCAP or CS domain operations may not necessarily imply that the PS or CS domain is unusable. For example, RFC 4825 indicates that the XCAP server must return the HTTP 404 (Not Found) if the URI includes extension-selectors that the server does not understand. In this case, the server recognises the application usage and the XCAP user identity but not the extension selectors.
Solution 2:
Have only an SS_setting_control parameter with the following values:
0 – Indicates that the SS setting control is enabled via the PS domain and disabled via the CS domain
1 – Indicates that the SS setting control is disabled via the PS domain and enabled via the CS domain
Solution 3:
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Use Solution 2 to control the domain. If the setting of SS_setting_control is set to "0", then allow further refinement of the parameter as shown below, i.e.

/<X>/ SS_setting_control /PS_domain_SS/IMS_SS_Control_Pref
0 – Indicates that the IMS SS setting control for services defined by TS 22.173 is to be invoked using XCAP/Ut

1 – Indicates that the IMS SS setting control for services defined by TS 22.173 is to be invoked using SIP-based user configuration
2 – Indicates that the IMS SS setting control for services defined by TS 22.173 is to be invoked using mechanisms other than XCAP/Ut or SIP-based user configuration
/<X>/ SS_setting_control /PS_domain_SS/USSD_in_IMS
0 – Indicates that the procedures defined in TS 24.390 are disabled
1 – Indicates that the procedures defined in TS 24.390 are enabled
Solution 4:

Similar to solution 2, but an in-line method; this solution would require a dependency between the "SS Setting Control" being set to 0 before the "IMS_SS_Control_Pref" and "USSD_in_IMS" settings are taken into account.

[image: image2.emf]SS Setting Control ?

IMS_SS_Control_Pref ?

USSD_in_IMS ?


CT1 needs to discuss the above solutions and other possible solutions to the issue highlighted by GSMA IREG RILTE.

A concern regarding solutions 2, 3 and 4 is that they require deploying OMA DM parameter management, which might not be already deployed by all operators.
4. Proposed way forward

The authors of this paper believe that Solution 1 could be a possible way forward (if the concerns raised can be resolved), but that control of the use of supplementary services (as a longer term solution) would be better provided by Solution 3 (or similar).
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