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5.1.1.2
Initial registration

The UE can register a public user identity at any time that a valid PDP context exists. However, the UE shall only initiate a new registration procedure when it has received a final response from the registrar for the ongoing registration, or the previous REGISTER request has timed out.
A REGISTER request may be integrity protected using IK, see 3GPP TS 33.203 [19], received in an earlier registration. 

The public user identity to be registered can be extracted either from the ISIM application, if present, on the UICC or derived from the USIM, according to the procedures described in subclause 5.1.1.1A. A public user identity may be input by the end user. On sending a REGISTER request, the UE shall populate the header fields as follows:

a)
the user ID field of the authentication protocol, carried in the Authorization header, shall contain the private user identity;

b)
the From header shall contain the public user identity to be registered;

c)
the To header shall contain the public user identity to be registered;

d)
the Expires header, or the expires parameter within the Contact header, shall contain 600 000 seconds as the value desired for the duration of the registration; and

e)
a Request-URI that contains the SIP URI of the domain name of the home network.
f)
insert the Security-Client header field by specifying the security mechanism it supports, the IPSec layer algorithms it supports and the parameters needed for the security association setup. For further details see 3GPP TS 33.203 [19] and draft-ietf-sip-sec-agree [48]
NOTE:
The registrar (S-CSCF) might decrease the duration of the registration in accordance with network policy. Registration attempts with a registration period of less than a predefined minimum value defined in the registrar will be rejected with a 423 (Interval Too Brief) response.

The UE shall extract or derive from the UICC a public user identity, the private user identity, and the domain name to be used in the Request-URI in the registration, according to the procedures described in subclause 5.1.1.1A.

The use of the Path header shall not be supported by the UE.

The UE shall also include the P-Access-Network-Info header in the REGISTER request. This header shall contain information concerning the access network technology and, if applicable, the cell ID (see subclause 7.2.3).

On receiving the 200 (OK) response to the REGISTER request, the UE shall store the expiration time of the registration for the public user identities found in the To header value. The UE shall also store the list of URIs contained in the P-Associated-URI header value. This list contains the URIs that are associated to the registered public user identity.

When a 401 (Unauthorized) response to a REGISTER is received the UE shall behave as described in subclause 5.1.1.5.1.

On receiving a 423 (Interval Too Brief) too brief response to the REGISTER request, the UE shall:

-
send another REGISTER request populating the Expires header or the expires parameter with an expiration timer of at least the value received in the Min-Expires header of the 423 (Interval Too Brief) response.

5.1.1.4
User-initiated re-registration

The UE can reregister a previously registered public user identity at any time.

The UE shall reregister the public user identity 600 seconds before the expiration time of a previous registration, unless either the user or the application within the UE has determined that a continued registration is not required. If the registration period indicated from the S-CSCF is less than 600 seconds, the UE shall reregister when half of the registration period has expired.

The REGISTER request shall be integrity protected using IK, see 3GPP TS 33.203 [19], received in an earlier registration, if IK is available.

On sending a REGISTER request, the UE shall populate the header fields as follows:

a)
the user ID field of the authentication protocol, carried in the Authorization header, shall contain the private user identity. This shall be extracted from the USIM;

b)
the From header shall contain the public user identity to be registered;

c)
the To header shall contain the public user identity to be registered;

d)
the Expires header, or the expires parameter within the Contact header, should contain the same expiration timer as the expiration timer returned in the 200 (OK) response to the initial REGISTER request.
e)
the Security-Client header field, by specifying the security mechanism it supports, the IPSec layer algorithms it supports and the parameters needed for the security association setup. For further details see 3GPP TS 33.203 [19] and draft-ietf-sip-sec-agree [48].
NOTE1:
The registrar (S-CSCF) might decrease the duration of the registration in accordance with network policy. Registration attempts with a registration period of less than a predefined minimum value defined in the registrar will be rejected with a 423 (Interval Too Brief) response.
NOTE2:
The security setup mechanism is not used in the way described in draft-ietf-sip-sec-agree [48]. The 401 challenge sent back by the S-CSCF to the UE as a response to the REGISTER request is piggybacked by the P-CSCF to insert the Security-Server header field in it. The S-CSCF authenticates the UE, while the P-CSCF negotiates and sets up the security association with the UE during the same registration procedure. 
The UE shall also include the P-Access-Network-Info header in the REGISTER request. This header shall contain information concerning the access network technology and, if applicable, the cell ID (see subclause 7.2.3).

On receiving the 200 (OK) response to the REGISTER request, the UE shall store the new expiration time of the registration for this public user identity found in the To header value. The UE shall also store the list of URIs contained in the P-Associated-URI header value. This list contains the URIs that are associated to the registered public user identity.
The UE shall set up the Security Association based on the static list it received in the 401 and its capabilities sent in the Security-Client header in the REGISTER request. The Security Association shall be set up using the most preferred mechanism and algorithm returned by the P-CSCF and supported by the UE.
The use of the Path header shall not be supported by the UE.

When a 401 (Unauthorized) response to a REGISTER is received the UE shall behave as described in subclause 5.1.1.5.1.

On receiving a 423 (Interval Too Brief) response to the REGISTER request, the UE shall:

-
send another REGISTER request populating the Expires header or the expires parameter with an expiration timer of at least the value received in the Min-Expires header of the 423 (Interval Too Brief) response.

5.1.1.5
Authentication

5.1.1.5.1
General

Authentication is achieved via the registration and re-registration procedures. When the network requires authentication or re-authentication of the UE, the UE will receive a 401 (Unauthorized) response to the REGISTER request.

On receiving a 401 (Unauthorized) response to the REGISTER request, the UE shall:

-
check the validity of a received authentication challenge, as described in 3GPP TS 33.102 [18] i.e. the locally calculated MAC must match the MAC parameter derived from the AUTN part of the challenge; and the SQN parameter derived from the AUTN part of the challenge must be within the correct range.
-
check the existence of the Security-Server header as described in draft-sip-sec-agree [48].  If the header is not present, a new REGISTER request shall be sent.
In the case that the 401 (Unauthorized) response to the REGISTER request is deemed to be valid the UE shall:

-
extract the RAND and AUTN parameters, and use the derived keys (CK and IK) to protect future messages, see 3GPP TS 33.203 [19]; and

-
send another REGISTER request using the derived IK to integrity protect the message. The header fields are populated as defined for the initial request, with the addition that the UE shall include an Authorization header containing the private user identity and the authentication challenge response (RES parameter). Instead of the Security-Client header the UE shall insert the Security-Verify header into the request, by mirroring in it the content of the Security-Server header received in the 401.
In the case that the 401 (Unauthorized) response is deemed to be invalid then the UE shall behave as defined in subclause 5.1.1.5.3.

5.1.1.5.2
Network-initiated re-authentication

Upon receipt of a NOTIFY request on the dialog which was generated during subscription to the registration-state event package, which contains the registration state value "re-authenticate" for a public user identity, the UE shall start the re-authentication procedures by initiating a reregistration as described in subclause 5.1.1.4.

5.1.1.5.3
Abnormal cases

If, in a 401 (Unauthorized) response, either the MAC or SQN is incorrect the UE shall respond with a further REGISTER indicating to the S-CSCF that the challenge has been deemed invalid as follows:

-
in the case where the UE deems the MAC parameter to be invalid the subsequent REGISTER request shall contain no response parameter (e.g. no RES or AUTS);

-
in the case where the UE deems the SQN to be out of range, the subsequent REGISTER request shall contain the AUTS parameter (see 3GPP TS 33.102 [18]).

A UE shall only respond to two consecutive invalid challenges. The UE may attempt to register with the network again after an implementation specific time.
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