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1. Introduction

SA2, in their LS (C1-061372), asked CT1 to provide feedback on the feasibility for supporting multiple simultaneous IMS registrations between a UE and the IMS network. 

The LS was accompanied by three attachments. S2-062077 described use cases for multiple registrations. S2-062214 is a CR to TS 23.228 incorporating the requirement for supporting multiple simultaneous registrations. Finally, S2-062213 describes a possible high-level solution for the supporting simultaneous IMS registrations.

In this document:

1. We analyze the proposed solution in S2-062213 and identify its benefits and shortcomings. 

2. Subsequently, we propose an alternate solution that overcomes the shortcomings of the solution in S2-062213.

From a stage 2 point of view, both solutions are equivalent. They differ in how the additional information is encoded and carried in the signalling messages, and whether changes are required in the involved network elements.
The purpose of this contribution is to enable CT1 to reach the conclusion that it is possible to support multiple simultaneous registrations from a single UE with minimal changes to the IMS stage 3 specifications. This would allow CT1 to respond positively to the LS from SA2.

2. Problem Statement

First, we re-cap the problem with supporting multiple registrations in today’s IMS specifications. 
· Consider a scenario when UE A is in WLAN access and assigned IP-address-1. UE A is registered in IMS with <IMPU-A, IMPI-A, IP-address-1>.
· UE A moves to UMTS network and is assigned IP-address-2. If UE-A registers with <IMPU-A, IMPI-A, IP-address-2>, the previous registration is over-ridden.
Due to this, the use cases specified in S2-062077 cannot be supported.
3. Solution in S2-062213
The solution is S2-062213 (by Ericsson) describes how to support simultaneous IMS registrations when changing the IP-CAN requires communicating via a new P-CSCF, and means that a new IP address is assigned.

The solution considers the following situation: UE A is connected through IP-CAN-1 to PCSCF-1. UE A is assigned IP-address-1 and is registered in IMS. UE A moves to IP-CAN-2 and is now connected to IMS through PCSCF-2. UE A is now assigned IP-address-2.

Two options are proposed for supporting simultaneous registrations in such a scenario:

1. Protocol Changes in UE and S-CSCF – When registering from new IP-CAN-2, UE uses the “reg-id” defined in IETF “outbound” framework (see draft-ietf-sip-outbound) to help S-CSCF separate different registrations
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Figure 1 Use of a different “reg-id” by UE implies simultaneous registration

When UE-A registers via IP-CAN-2, P-CSCF-2, it includes the “reg-id” to help S-CSCF separate different registrations. Also, if S-CSCF supports simultaneous registrations, it responds with “supported: outbound”.

S-CSCF-a authenticates and accepts the registration. The details on the impacts on the security procedures need to be sorted out by SA3 (and CT1), but separate security keys need to be sent to P-CSCF-a2.

In case UE really wants to override the old registration instead of maintaining simultaneous registrations, the UE simply sends the subsequent REGISTER message with the same “reg-id”. This is shown below.
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Figure 2 Use of the same reg-id by UE implies override previous registration

2. Change in S-CSCF behaviour – S-CSCF checks connectivity to the UE via old P-CSCF-1 and IP-CAN-1
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Figure 3 Change in S-CSCF behaviour to support simultaneous registrations

S-CSCF checks connectivity to UE-A via IP-CAN-1, P-CSCF-1 by issuing a NOTIFY (for the reg-event, possibly with event attribute set to "shortened" to trigger a re-authentication). This is a change in S-CSCF behaviour as today the S-CSCF (according to 24.229) would de-register the UE-A’s contact via IP-CAN-1/P-CSCF-1.
4. Limitations of Solution in S2-062213 [and the Fix]
While it is true that some changes to S-CSCF need to be considered to support simultaneous registrations (by either using Option 1 or 2 listed in the section above), this solution makes the assumption that simultaneous registration requests from a UE traverse through different P-CSCFs.
This assumption may not be valid, and the above solution does not work when simultaneous registration requests traverse through the same P-CSCF. This is because for each IMPI, the current P-CSCFs removes old set of SAs when the new SAs are set up [TS 33.203].
Thus, we propose a solution below for the P-CSCF to maintain multiple SAs for one IMPI when needed. The problems are two fold:

1. The P-CSCF needs to know whether UE is requesting simultaneous registrations or not

2. Current P-CSCFs do not support simultaneous registrations; thus it is useful to inform the UE about the success/failure of the request
SOLUTION

Protocol Changes in UE and P-CSCF – When registering from new IP-CAN-2, UE includes a new option tag “mreg” in the “Proxy-Require” header to help P-CSCF identify REGISTER request for simultaneous registration and separate different security associations for the same IMPI.
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Figure 4 Addition to the solution for simultaneous registration support in P-CSCF

When the P-CSCF receives the value “mreg” in “Proxy-Require” header, the P-CSCF that supports this extension recognizes the need to maintain multiple security associations for the same UE (IMPI). 

A P-CSCF that does not recognize this extension rejects the REGISTER request with a failure response. On receipt of a failure response, the UE may re-REGISTER without asking for simultaneous registrations (i.e., without the “mreg” field in “Proxy-Require” header).
Thus, we have a full solution by combining the solutions in Sections 3 and 4. However, this solution depends on whether the proxy-CSCF in the path is upgraded to support simultaneous registrations or not.
5. Alternate Solution
In this section, we propose an alternative solution to that described in Sections 3 and 4, for supporting simultaneous registrations. The advantage of the solution we describe below is that it does not depend on the P-CSCF.
We propose that the UE and S-CSCF emulate different IMPIs using the IMPI that is assigned to the device. This can be achieved as described below:
UE-A is assigned IMPI=privateIDA@networkdomain.com.
When registering with IP-address-1 via IP-CAN1, UE-A adds a suffix to the IMPI such thatIMPI_ext1=privateIDA_ext1@networkdomain.com.

When registering with IP-address-2 via IP-CAN2, UE-A adds a suffix to the IMPI such thatIMPI_ext2=privateIDA_ext2@networkdomain.com.

This allows the UE-A to send two REGISTER requests with different IMPIs from point of view of the P-CSCF.
However, the S-CSCF recognizes the extensions to the IMPI and removes the extension before performing authentication and other procedures.

Thus, this solution only requires an upgrade in the UE and S-CSCF behaviour. There is no dependency on the P-CSCF and no protocol change is required.

6. Conclusion
It is concluded that the support of simultaneous registrations is deemed technically feasible by CT1, by using either the solution in Sections 3 and 4 or the solution in Section 5. It is also recommended to send the solutions to SA3 for review and feedback on security aspects of both these solutions.
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