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1.
Introduction

A WID (SP-050177) for Voice Call Continuity between CS and IMS (including I-WLAN) has been approved.

An initial Operator Scenarios paper (S2-050773) was discussed at the recent SA WG2#45 (April 4-8, 2005) meeting in Beijing, and it was felt that the information would be useful to members of WG1.  This paper provides refinement, clarification, and extensions to the initial version.  It illustrates CS-IMS interfaces where standards work may be needed, and may be useful in helping to establish requirements.
To ensure the architecture meets the interoperability requirements of service providers it will be important to identify envisioned deployment scenarios to serve as the basis for architecture decision criteria and the evaluation of potential solution alternatives. Again, this paper may prove useful in that regard.
It will be necessary that the requirements and solutions be sufficient to support these scenarios.

2. Discussion

2.1
CS – IMS Interworking Scenarios

A variety of service provider scenarios are possible that could impact Voice Call Continuity architectural decisions. Interworking scenarios that need to be considered include various permutations of CS and IMS Core Network and Access Network components, and related subscriber information provisioning. The following scenarios should be taken into consideration.  Note that the CS domain should include considerations for both the PLMN and PSTN.

Interworking Scenario 1
In this scenario all network elements and provisioning are provided by a single service provider.
CS Core Network (including HLR):
Operator A

GSM/UMTS Access Network:
Operator A

IMS Core Network (including HSS):
Operator A

I-WLAN Access Network:
Operator A

E.164 Number provisioning:
Operator A

(I/U) SIM provisioning:

Operator A

Interworking Scenario 2  

In this scenario CS and IMS infrastructure is shared between service providers, with the IMS/I-WLAN operator providing the subscriber’s E.164 number.

CS Core Network:

   Operator A

GSM/UMTS Access Network:
   Operator A

IMS Core Network (including HLR/HSS):  Operator B

I-WLAN Access Network:
   Operator B

E.164 Number provisioning:
   Operator B

(I/U) SIM provisioning:

   Operator B

· Operator A has deployed a CS core network, and a GSM / UMTS access network

· Operator B has deployed IMS (and an HSS) core network and provides I-WLAN access network capability, but doesn’t have a cellular telephone network.

· The subscriber’s service provisioning is based on a single E.164 number provided by Operator B

· Operator B’s subscriber can receive service from operator A’s network.  When Operator B’s subscriber is in Operator A’s network, the services received may be limited to those that can be provided by a GSM/UMTS CS Operator.

Interworking Scenario 3
In this scenario CS and IMS infrastructure is shared between service providers, with the CS/GSM operator providing the subscriber’s E.164 number.  In this scenario Operator A has deployed an IMS core network.

CS Core Network (including HLR):
Operator A

GSM/UMTS Access Network:
Operator A
IMS Core Network (including HSS):
Operator A (and Operator B)

I-WLAN Access Network:
Operator B

E.164 Number provisioning:
Operator A

(I/U) SIM provisioning:

Operator A

· Operator A has deployed an IMS core network, and a GSM / UMTS access network

· Operator B has deployed IMS (and an HSS) core network and provides I-WLAN access network capability, but doesn’t have a cellular telephone network.

·  Although Operator B has an IMS network in place to serve its customers, the presence of that IMS network may not be relevant with respect to providing services to Operator A’s subscribers.

· Operator A’s subscribers may receive access via Operator B’s infrastructure (the subscriber will be treated as a roaming while receiving access over Operator B’s infrastructure). 

Interworking Scenario 4
In this scenario CS and IMS infrastructure is shared between service providers.  Each subscriber has an E.164 number provided by each operator (the subscriber has two different E.164 numbers).  Seamless voice call continuity must be provided to these subscribers.

CS Core Network (including HLR):
Operator A

GSM/UMTS Access Network:
Operator A
IMS Core Network (including HSS):
Operator B

I-WLAN Access Network:
Operator B

E.164 Number provisioning:
Two Different Numbers, each already separately provisioned by   Operator A and Operator B

ISIM provisioning:

Operator B

(U) SIM provisioning

Operator A

· Operator A has deployed a CS core network and a GSM / UMTS access network

· Operator B has deployed IMS (and an HSS) core network and provides I-WLAN access network capability, but doesn’t have a cellular telephone network

· The subscriber receives CS GSM/UMTS service when in Operator A’s network.

· The subscriber receives IMS I-WLAN service when in Operator B’s network.

· Voice Call Continuity is preserved when the subscriber moves from one network to the other.

2.2
Comments

a) Per the scenarios in section 2.1., it can be concluded that architectural considerations need to include the possibility that the CS and IMS networks may be independently provided.

b) The HSS and HLR may be independently provided

c) Voice Call Continuity needs to be supported for subscribers with separate, different E.164 numbers, for CS domain and IMS services.

d) Scenario 4 may introduce new requirements to UICC (USIM/ISIM).

3. Proposal

Agree that Voice Call Continuity needs to support these scenarios and that the SA1 VCC requirements adequately support these scenarios. 
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