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Abstract of the contribution: Compares the alternatives for ICS service data synchronization and proposes a conclusion.
Introduction

The problem of managing the different data sets of MMTel supplementary services and CS telephony supplementary services was discussed in SA2#62. The contribution S2-081007 documented the problem and three alternative solutions to TR 23.893. The purpose of this document is to further continue to discuss the issue, to choose one of the alternatives and to make the related changes to TS 23.292. In the sake of simplicity, not all details are repeated here, they can be read from TS 23.892 section. 
Problem shortly

Regarding certain supplementary services, it is not possible to map the MMTel supplementary service data value to CS telephony supplementary service settings data value, because MMTel provides more attributes, i.e. possible values. The problem arises, when the user manages the supplementary service settings data with both legacy a CS terminal and an MMTel terminal.

Example about problematic scenario

The user has two terminals, a legacy CS terminal and an ICS/MMTel one. Now we assume that the mapping between the MMTel supplementary service settings and CS telephony supplementary service settings is magically done in the network to point out how problems occur.

1. A user, Anna, is spending vacation in her summer cottage with her sister. Anna has her older legacy CS terminal with her, because they go rowing on the lake, hiking in the forest and even practice rock climbing and she does not want anything to happen to her new ICS/MMTel UE. While heating up the sauna on one evening, Anna realizes that the battery is getting low and she forgot to take the charger with her. Before the phone finally switches off the user uses the legacy CS terminal to change the value of the Call Forwarding supplementary service such that all her calls will be forwarded to her sister, who took along a charger.

2. Back in the city, Anna starts using the ICS/MMTel UE. First the user queries the status of the Communication Forwarding supplementary service and finds out all the calls are forwarded to her sister. No problem here, because the value of Call Forwarding CS telephony supplementary service can be mapped to a value of Communication Forwarding MMTel supplementary service. Then Anna disables the call forwarding, as she’s now able to receive calls.

3. Anna returns back to work after vacation and doesn’t want to take her phone to the office. Therefore the user uses the ICS/MMTel UE to change the value of communication forwarding supplementary service such that, during office hours, all calls are forwarded to her fixed phone at the office.
4. During the weekend Anna returns to the cottage with her sister. They go for an all-day hiking trip and decide to take only the sister’s phone with them to minimize carried load. Therefore Anna again wants to forward all calls to her sister’s phone. Anna doesn’t quite remember how the settings were set, so she uses her legacy CS terminal to query the value of Call Forwarding supplementary service. The problem occurs now, because the current MMTel Communication Forwarding value (forwarding during office hours) cannot be mapped to a corresponding CS Call forwarding value.
5. As her next action, Anna activates the Call Forwarding Unconditional to her sister’s phone. The problem occurs now again, because the CFU cannot be mapped to the current MMTel Communication Forwarding value (forwarding during office hours).
Let us now shortly present the alternative solutions how the problem below can be avoided.
Alternative 1: Different data models are not allowed under the same subscription
It is restricted by the operator, that legacy UE and ICS/MMTel UE cannot use the same subscription. Two possibilities are considered in order to enable the user to use both types of UE’s. 

1. The user needs  two different subscriptions, one used only with the CS legacy terminal and the other only with the ICS/MMTel UE. In the example above, Anna would take the legacy CS terminal the corresponding subscription to the cottage. She would need to live with the inconvenience of having two numbers. 

2. The service provider restricts the MMTel supplementary services such that only such values that can be converted to CS telephony supplementary services are allowed. In the example above this would mean, that Anna cannot make the Communication Forwarding configuration in step 3, she can try this with the ICS/MMTel UE, but receives an error saying it’s not possible. The full capability off MMTel is not used. This requires MMTel-lite, as the IMS UE should use Ut for the settings, and the UE still needs to learn that full MMTel is not allowed. Otherwise the UE tries to use attributes that it believes are legal, but the server rejects the command, and UE has no idea why it was rejected.

No standardization work is needed for this alternative, except MMTel-lite for the latter case.
Alternative 2: One-time upgrade
The user can utilize either CS telephony supplementary services or MMTel supplementary services, but not both at the same time. When the user subscription is upgraded to MMTel supplementary services, for instance when the user buys the ICS/MMTel terminal, the CS telephony supplementary services usage is forbidden. A flag (e.g. in HSS) can indicate that MMTel supplementary services are in use. The service provider can provide other means (e.g. web interface, installable Java application etc…) for the user to modify the MMTel supplementary service settings when using the legacy CS terminal.

In the example above this would mean that Anna cannot use the legacy CS terminal settings User Interface to modify the settings in steps 1 and 4. Instead Anna can modify the settings using the J2ME settings client in the legacy CS terminal, which her operator has provided to her when Anna bought the ICS/MMTel terminal.

The flag in the network (e.g. HSS) needs to be standardized.

Alternative 3: Convert the settings whenever possible
The MMTel supplementary service settings value is converted by a conversion function when the value is such that the conversion is unambiguous. If the conversion is not unambiguous, part of the data may be lost in the conversion, or the conversion should be prevented.

 In the example above this would mean that the service settings query from the MMTel UE in Step 2 succeeds, but inquiring and modifying the settings from legacy CS terminal steps 4-5 causes unexpected results. The user does not understand why the service setting query in Step 4 did not return expected values, even though it succeeded in step 2. The user considers this as inconsistent behaviour.

In step 4 of the example above, depending on the logic of the conversion function, Anna either sees no Call Forwarding activated at all, or the Call Forwarding Unconditional has been set to office phone (assuming that the office number is an E.164 address). Anna is confused why the service settings were not what she expected. She assumes some sort of network failure has occurred, 

Then in step 5, Anna activates the Call Forwarding Unconditional to her sister’s phone. The problem occurs now again, because the CFU cannot be mapped to the current MMTel Communication Forwarding value (forwarding during office hours). Depending on the logic of the conversion function, the conversion either e.g. replaces the current MMTel settings, conversion is not performed, in which case a network error may be returned to the UE, or the CFU is appended to the end of the MMTel settings document.

It is for FFS whether the conversion function needs to be standardized.

Comparison of the alternatives (assumption: user must be able to use legacy UE and MMTel UE)

	Criteria
	Alternative 1
	Alternative 2
	Alternative 3

	Subscriptions needed for one user
	2
	1
	1

	Possible to use same subscription with legacy CS terminal and ICS/MMTel UE
	No
	Yes
	Yes

	Possible to modify supplementary service settings with ICS/MMTel UE
	Yes (the different set)
	Yes
	Yes

	Possible to modify supplementary service settings with legacy CS terminal.
	Yes (the different set)
	Yes, by web interface or other means provided by the operator.
	Yes, but operation may return unexpected results, and may corrupt the settings data, case by case

	Possible to use ICS/MMTel UE settings application.
	Yes (the different set)
	Yes, after one-time upgrade
	Yes

	 Possible to use CS Settings UI in legacy CS Terminal..
	Yes (the different set)
	Yes, before one-time upgrade
	Yes, but the operation may return unexpected results, and may corrupt the settings data, case by case

	SIM swapping possible between legacy CS terminal and ICS/MMTel terminal.
	No
	Yes, legacy CS settings not used after one-time upgrade
	Yes, setting modification may return unexpected results, and may corrupt the settings data, case by case


	User experience
	Consistent: use two subscriptions
	Consistent: CS telephony supplementary services not used after upgrade.
	Inconsistent: Setting and query from legacy CS terminal sometimes succeeds and sometimes fails.

	Standardization work required
	None 

(MMTel-lite may be considered as an additional feature)
	A flag e.g. in HSS to tell whether the MMTel supplementary services are used or not.
	Architecture must define the location of the conversion function, and corresponding interfaces may need to be enhanced (e.g. Sh)

Standardization of details of the logic of the conversion function may be required.


Conclusion

As alternative 1 does not have any standardization impact and it up to the operator to go along this way. Solution which require standardisation effort are discussed in Alternatives 2 and 3. Alternative 2 is considered to be the most feasible one, mainly because it provides consistent user experience. The user is simply advised to not to use the CS telephony supplementary services anymore, and the use is prevented. User is also advised, how to modify the settings when using legacy CS terminal. 

As a complementary to the Alternatives 1 and 2, it is recommended to standardize the lightweight variation of MMTel XML schema, correspond to CS supplementary service data model. The only difference compared to the current MMTel XML schema is in CDIV and CB supplementary services. This new XML schema enables that when legacy CS UE is used in Alternative 1 and in Alternative 2, prior to one-time-upgrade, an IMS MMTel UE can be used in the same subscription together with CS legacy UE. Conversion function (as described in Alternative 3) is not required.

Proposal/Recommendation:

It is proposed to select alternative 2 and to standardize the lightweight variation of MMTel XML schema.
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