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1. General
The security and IMS protocol parameter data configuration needs to be defined for IMS over CDMA access in Rel-8. Several alternative designs have been considered, and unless a decision can be made during the TSGs #41, it is not possible to complete this part of Rel-8 work by the end of 2008. The issue under discussion only concerns the use of the IMS AKA authentication protocol for IMS access. Other authentication protocol for IMS access (cf. 33.203) are not concerned.
Since any single mode UE or multi mode supporting any 3GPP access technology must have a UICC because of USIM, the real-life case we are considering here is IMS over CDMA single mode. 
2. Requirements for the solution

1. The addition of IMS over CDMA shall not change the requirements of the already existing IMS access technologies

a. ISIM application shall always reside on UICC for 3GPP access (incl. multimode)

2. Access specific adaptation layer needs to be defined in 24.229 also for IMS over CDMA
3. The security and protocol data files must be defined in bit level for protocol use also for IMS over CDMA, irrespective of whether ISIM or IMC is used

a. Non-3GPP access protocol is outside of 3GPP scope

b. IMS parameters (IMPI, IMPU, Home network domain name, etc) for IMS over non-3GPP access must be defined in 3GPP specifications
4. In all access technologies, the ISIM must take the highest precedence, if available, with USIM as the fallback, followed by access technology specific fallback
3. Consideration of existing specifications

1. Both USIM and ISIM have been specified as applications since 3GPP Rel-5

2. USIM application is specified in 3GPP TS 31.102

3. ISIM application is specified in 3GPP TS 31.103

4. ISIM is part of common IMS and the protocol use is specified in common protocol text part

a. The use of ISIM application, if available, is prioritised for IMS over any access technology

b. But if no ISIM is available, the fallback to USIM is common

c. Further fallback mechanisms are access dependent

5. Common IMS access over any access technology comprises the IMS protocol part common to all and the access technology specific adaptation layer (defined in the annexes of 3GPP TS 24.229)

6. The current specifications are aligned in mandating unconditionally that USIM must reside in UICC
7. Common IMS protocol specifications are currently agnostic to the location of ISIM application. Only the services (security procedures and data files) provided by the ISIM application are needed

8. 33.203 currently references to 3GPP2 MMD specifications C.S0069-0) for ISIM definition, which then defines the details of ISIM application via reference back to 3GPP TS 31.103
9. IMC is already partly defined in 33.203
4. Alternative solutions
4.1 Solution A

Do not define IMC at all, but break the linkage of ISIM application to UICC card so that for non-3GPP access only the ISIM application can reside outside of UICC.
4.2 Solution B

Define IMC as generic mechanism for any non-3GPP access to IMS to be used if neither ISIM nor USIM is available. 
The data and algorithms definitions of IMC are made via reference to existing 31.103 (ISIM application specification) which is updated to identify the data and procedures that are only needed when ISIM resides on UICC.
4.3 Solution C

Define IMC as generic mechanism for any non-3GPP access to IMS to be used if neither ISIM nor USIM is available. 
The data and algorithm definitions of IMC are specified as part of the IMS protocol (in CT1). The ISIM specification 31.103 remains unchanged, but the IMC may reference to it e.g. for data definitions to avoid duplication of specification text.
Annex A, Alternative solutions
A.1 Common parts

Two alternative solutions are outlined later in the text with the following parts being common to both solutions:

1. Stage 1, 2 and 3 definitions of ISIM and ISIM application  must be aligned, and definition of IMC agreed and documented.
2. Access specific annex to specify IMS over CDMA must be added to 3GPP TS 24.229

3. ISIM application specification 3GPP TS 31.103 must be updated to make the UICC specific parts applicable only when ISIM or IMC resides on the card for 3GPP access to IMS.
4. ISIM remains part of common IMS
5. 3GPP2 reference for ISIM application definition needs to be replaced by ref. to the 3GPP2 relevant part of 3GPP TS (31.103). This is an outstanding part of the harmonization of 3GPP2 IMS requirements.
A.2 Solution A: Allowing ISIM outside of UICC
This approach would re-use the existing specifications of ISIM application but allow ISIM to conditionally reside outside UICC. The existing mandate to always have the ISIM on the UICC would need to be relaxed, but only on the condition that it is for CDMA-only access. For any multi-mode combination supporting any 3GPP access technology, the USIM and UICC will be needed. IMC would not be needed at all.
Foreseen impact on some specifications:

Stage 1
Change the unconditional mandate in 3GPP TS 22.101 and 21.905 to always have ISIM on UICC so that specifically for CDMA access the ISIM application can reside outside UICC:

IMS SIM (ISIM): An application that provides access to IP Multimedia Services. For 3GPP access to IMS, the ISIM application shall reside on UICC.
Stage 2, architecture
ISIM application is a logical entity and 3GPP TS 23.228 does not need to consider whether it resides on UICC or not, as long as ISIM application provides the services that are needed for security procedures and the SIP protocol procedures (mainly registration and session initiation).

No changes, except for that common vocabulary document 3GPP TR 21.905 should be referenced for definition of term ISIM application.
Stage 2, security

3GPP TS 33.203 defines currently the security architecture for ISIM application and IMC. 
For security specification the mapping of ISIM application onto UICC is meaningful, and 3GPP TS 33.203 would be a good place to clearly define the conditions on which ISIM application can reside outside of UICC.

For CDMA access the current 3GPP TS 33.203 references 3GPP2 specifications for ISIM definition, which in turn references back to 3GPP TS 31.103. This is clearly contradictory as 3GPP TS31.103 mandates the ISIM to be on a UICC, which is not relevant to current 3GPP2 terminals.
The whole concept of IMC can be removed.

Stage 3, IMS protocol
ISIM application is a logical entity and 3GPP TS 24.229 does not care whether it resides on UICC or not, as long as ISIM application provides the services that are needed for security procedures and the SIP protocol procedures (mainly registration and session initiation).

A new annex to define the adaptation of IMS for CDMA needs to be defined outside of Common IMS protocol requirements. It is restricted to CDMA access case only, so that would be a good place to relax the binding of ISIM application to UICC (note: this applies on CDMA-only case, a multi-mode supporting 3GPP will have to put its ISIM on UICC!) 

Common vocabulary document 3GPP TR 21.905 should be referenced for definition of term ISIM application.
Stage 3, ISIM application
ISIM is specified  in 3GPP TS 31.103 as ISIM application that always resides on UICC. 3GPP TS 31.103 currently holds two kinds of definitions:

· ISIM application related definitions are common to any IMS access

· Physical UICC card specific definitions that are not  needed if ISIM application resides outside UICC

None of the UICC related ISIM definitions are removed, but for those cases where the ISIM can reside outside of UICC, the UICC related resources are made conditional. 
The scope of 3GPP TS 31.103 is kept as ISIM application with no change to existing 3GPP requirements, but with the possibility to conditionally allow the ISIM application to reside outside UICC.

A.3 Solution B: Defining IMC as an (almost) alias for ISIM

This approach would define a new entity IMC which corresponds to ISIM application but with the exception that it can reside either on UICC or outside of UICC. The use of IMC is only applicable to CDMA access.

Foreseen impact on some specifications:

Stage 1
The definition of IMC (application?) needs to be added to 3GPP TS 22.101 and 21.905. 

Either 3GPP TS 22.101 or 22.228 would need to give the requirements on when it is possible to use ISIM and IMC respectively, and what is the action taken when both are available at the same time. 

No changes are needed in the definition of ISIM application as that will not change.
Stage 2, architecture
ISIM application is used for 3GPP access and also for CDMA access if a UICC is present. Additionally, the option to use IMC for CDMA access must be added to 3GPP TS 23.228. This is not a mechanical search and replace exercise. Every reference to ISIM must be analysed to see whether it applies on ISIM application only, IMC only or both.
Common vocabulary document 3GPP TR 21.905 should be referenced for definition of terms ISIM application and IMC.
Stage 2, security

3GPP TS 33.203 defines both ISIM application and IMC. 

For security specification the mapping of ISIM application onto UICC is meaningful, and 3GPP TS 33.203 would be a good place to clearly define that the ISIM shall always reside on UICC. 
For CDMA access the current 3GPP TS 33.203 references 3GPP2 specifications for ISIM definition, which in turn references back to 3GPP TS 31.103. This is clearly contradictory as 3GPP TS31.103 mandates the ISIM to be on a UICC, which is not relevant to current 3GPP2 terminals.
IMC definition already exists in the Annex S, but that would need to be clarified to make it mean precisely the same thing as ISIM application defined in 3GPP TS 31.103 but without the UICC specific parts.

Stage 3, IMS protocol
ISIM application is part of Common IMS and can be used for any access, so the Common IMS protocol procedures for using it would remain the same as they are currently. New concept IMC is added for CDMA access only. 

A new annex to define the adaptation of IMS for CDMA needs to be defined outside of Common IMS protocol requirements. It is restricted to CDMA access case only, so it would be a good place to allow the use of IMC. (note: this applies on CDMA-only case, a multi-mode supporting 3GPP will have to put its ISIM on UICC and the ISIM always takes precedence for access to IMS!)

The same CDMA access specific annex of 3GPP TS 24.229 needs to reference to the definition of IMC application in 3GPP TS 31.103. 
The common IMS part of 3GPP TS 24.229 would not be affected, but the common vocabulary document 3GPP TR 21.905 should be referenced for definition of terms ISIM application and IMC application.
Stage 3, ISIM application
ISIM is specified in 3GPP TS 31.103 as a application that resides on UICC. 3GPP TS 31.103 currently holds two kinds of definitions:

· ISIM application related definitions are common to any IMS access

· UICC card specific definitions may not be needed if ISIM application resides outside UICC
None of the UICC related ISIM definitions are removed, but for the cases where the IMC outside the UICC is allowed, the UICC related resources are made conditional. 
The scope of 3GPP TS 31.103 is broadened to cover both ISIM application with no change to existing 3GPP requirements, and the specification of the IMC data and services for those parts that are applicable for non-UICC IMC.
A.4 Solution C: Defining IMC as an (almost) alias for ISIM but IMC specified in dedicated IMC application TS without ref. to 31.103

This approach would define a new entity IMC which corresponds to ISIM application but with the exception that IMC resides only outside of UICC. The use of IMC is only applicable to non-3GPP access such as CDMA or WiMAX (i.e. accesses which do not mandate the UICC).

Stage 1
The definition of IMC needs to be added to 3GPP TS 22.101 and 21.905. 

Either 3GPP TS 22.101 or 22.228 would need to give the requirements on when it is possible to use IMC. 

No changes are needed in the definition of ISIM as that will not change.

Stage 2, architecture
ISIM application is used for 3GPP access and for any other non-3GPP access (whenever an ISIM is present).

Additionally, the use IMC for CDMA access must be added to 3GPP TS 23.228, in the access-specific clause. 

For CDMA access the ISIM would be the primary source for IMS identity information if a UICC is present. If a UICC is not present, then IMC would be used.

Common vocabulary document 3GPP TR 21.905 should be referenced for definition of terms ISIM application and IMC.

Stage 2, security

3GPP TS 33.203 defines both ISIM application (as always residing on a UICC) and IMC. 

3GPP TS 33.203 would clearly define that the IMC shall always reside outside a UICC.

For CDMA access the current 3GPP TS 33.203 references 3GPP2 specifications for ISIM definition, which in turn references back to 3GPP TS 31.103. This would remain valid as an option to access IMS from CDMA terminals with ISIM (i.e. with UICC). For CDMA terminals without UICC, the IMC option would then apply.

IMC definition already exists in the Annex S, but that would need to be corrected to make it based on ISIM application defined in 3GPP TS 31.103 but without the UICC specific parts.

Stage 3, IMS protocol
ISIM application is part of Common IMS and can be used for any access, so the Common IMS protocol procedures for using it would remain the same as they are currently. New concept IMC is added for CDMA access only (i.e. for those CDMA terminals which do not have ISIM)

A new annex to define the adaptation of IMS for CDMA access, when ISIM is not present, needs to be defined outside of Common IMS protocol requirements. It is restricted to CDMA access case only, so it would be a good place to allow the use of IMC. 

Note 1: this applies to CDMA-only case, a multi-mode terminal supporting 3GPP will have to put its ISIM on the UICC and this ISIM will take precedence for access to 3GPP IMS. 

Note 2: a similar annex could be created to define the adaptation of IMS for other non-3GPP access when ISIM is not present, e.g. WiMax terminals. 

The same CDMA access specific annex of 3GPP TS 24.229 needs a definition of IMC. It has to be decided how to reference such new IMC definition, without impacting existing TS 31.103 (see next clause).

The common IMS part of 3GPP TS 24.229 would not be affected, but the common vocabulary document 3GPP TR 21.905 should be referenced for the definition of IMC.

Stage 3, ISIM application

ISIM application is specified in 3GPP TS 31.103 and it has not to change (otherwise ISIM definition would be impacted!). That specification currently holds two kinds of definitions:

· ISIM application related definitions are common to any IMS access (they are common to the IMC)

· UICC card specific definitions (they are not be needed for IMC)

In order not to modify TS 31.103 which is kept fully smart-card related, a new normative text is created to specify the properties of IMC outside of TS 31.103. 

The new normative text could be captured either in a new TS (31.104?) or in the CDMA-specific annex in TS 24.229. A new TS seem to be a more convenient approach in case new non-3GPP technologies (e.g. WiMax) need to reference the new IMC.

Note that the new normative text definition would not necessarily fall under the remit of CT6, as it would not be related to smartcards; however it would have to be aligned with the common ISIM application definition in TS 31.103. Possibility of avoid duplication of data definitions should be considered.
