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Abstract of the contribution:

This document discusses the use of CS data call as a bearer for ICS service settings management.

Discussion
The ICS TR describes two alternative fallback solutions for ICS service settings management when Ut over GPRS is not available; using i) I1-cs and ii) CS data call as a bearer for the service setting management. At SA2#62 the S2-080891 further clarified the I1-cs option, and added a data flow diagram to it. In the discussion at SA2#62 it was seen important to add a similar description on the routing for CS data call option as well. In addition, this document compares these two options and makes a recommendation for conclusion.

The following figure explains how the CS data calls are routed in the network, when the UE uses the CS data call e.g. for WAP services. Note that this general explanation and not specific to ICS. 
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Figure 1 – The routing of CS data calls  
1. The user opens a WAP application that has been configured to use the CS data call as a bearer. The UE dials a CS data call using a dial-up number. Home operator has typically configured the dial-up number and other CSD related parameters to UE in advance. The VMSC (with help of MGW in case of MSC server) allocates an interworking function to the call path. The interworking function converts the channel coding used in the radio access to the data transport protocols used in the PSTN/ISDN, typically e.g. V.110 or V.120 for unrestricted digital connection or V.34 in case of analogue modem connection.  

2. The VMSC then routes the CS data call based on the destination number, which in this case points to the network access server (NAS) in the home network. 

3. The CS data call terminates to the NAS. The NAS terminates the data transport protocol (V.110, V.120, V.34, etc). The NAS interprets the WAP (or HTTP, etc) request and routes the request to the IP network based on the destination address in Request-URI. 

4. From now on general IP routing mechanisms are used to route the packet to the final destination (e.g. WAP gateway as in this example).   

In the following figure we apply the general CS data call routing scheme (as described above) to ICS. In fact, this description is not specific to IMS centralized services, but can be used as a generic mechanism to access any IMS application server via Ut over CS data call.   
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Figure 2 – CS data call routing to home IMS

1. The ICS home operator has configured the UE to use the CS data call as an alternative data bearer for Ut when GPRS is not available. At the time of configuration, the operator has supplied the dial-up number and other related attributes. The operator may use the same dial-up number as with e.g. WAP access, or this may be a specific dial-up number for service settings over Ut. UE creates an XCAP/HTTP request, the Request -URI is set to refer to the MMTel settings document located in TAS, as with Ut over GPRS scenario. UE determines that GPSR is not available, and initiates a CS data call instead. 

2-3 The call is routed as in previous example, via VMSC, interworking function, PSTN, and NAS, to the IP network where the IMS AS (MMTel TAS) is located. 

4. TS 33.222 defines an Authentication Proxy (AP) that may be used to authenticate the UE in the IP network when the UE accesses to the IMS application servers over Ut reference point. In the same manner the same AP can also authenticate the UE when the UE uses CSD as a data bearer. 

5. Finally, the IMS AS receives the XCAP/HTTP request over Ut to manage the user settings, the TAS does not see any difference whether the UE used GPRS, WLAN, or CS data call as a data bearer for Ut.

It has been noted that ICS TR has concluded that CS data calls are not centralized to IMS. This solution as described above does not require centralization, VMSC routes the call based on the data call dial-up number in the destination address. In order to use the CS data call for bearer for Ut, the user is required to have the general asynchronous bearer service (BS20) provisioned in HLR. This however should not be an issue, since most likely the user in any case has other services provisioned in HLR as well, which are not centralized in IMS (e.g. SMS TS21/TS22, emergency call TS12, Fax TS61/TS62, etc). 

Benefits of the CS data call over the I1-cs solution

The following table compares the CS data call to the I1-cs based solution. 

	
	CS data call
	I1-cs

	Impact to IMS
	No impact to any IMS network entity.  

	ICCF must implement the protocol conversion between XCAP and USSD.

	Impact to UE
	UE must support CSD, and UE must support CSD as a bearer for Ut
Pre-configuration for data call settings is required
	UE must implement the new protocol for service management over USSD

	Impact to CS network
	None
	None

	Availability
	Very rare that either GPRS or CS data call would not be available.

If the serving operator is phasing out the CS data service, they offer GPRS as an alternative.
	Many networks do not allow USSD at all. USSD between PLMNs may be blocked as well.  

	Extensibility
	No limitations, supports automatically any current or future service which uses Ut
	When a new service or service attribute is introduced, the conversion between XCAP schema and I1-cs over USSD must be standardized. 

The deployed ICCF must be upgraded to support the conversion for new services and attributes.   

	Performance
	Data rates from 9600 bit/s up to 64 kbit/s.

HSS is not inquired 

The increase to overall CS data traffic is meaningless
	Data rate around 100 bit/s.

HSS inquiry is required for each USSD dialog

May cause a major increase to network’s current USSD traffic.

	Applicability
	Can be used with either I1-cs or I1-ps service control channel 

Can be used with any IMS service which uses Ut (MMtel, Presence, etc) 


	Applies to I1-cs service control channel. Applicability with I1-ps service control channel is unclear.   

Limited to ICS


Conclusion and Recommendation

Based on the analysis above, it is concluded that CS data call option is standardized in the TS. It is up to the UE to select the bearer for the settings over Ut; UE should use IP-CAN whenever that is available, and UE may use CS data call as a fallback bearer for Ut when IP-CAN is not available. There is no requirement for the network or operator policy to control this selection of the bearer. 

The option based on I1-cs is not standardized. It is proposed to add the following changes to the TS 23.292.
*************** begin change ****************
4.5
Service data management

An MMTel capable UE should use the Ut reference point over IP-CAN to manage the MMTel service settings data as described in TS 24.173. 

When the MMTel capable UE does not have IP-CAN connectivity to home network, and when both the UE and the home network supports the CS data call as an alternative bearer for service data management over Ut reference point, then the MMTel capable UE may use CS data call to manage the service settings data. 
*************** begin change ****************
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