Page 1



3GPP TSG CT1 Meeting #46 
C1-070853
Warsaw, Poland, 26th – 30th March 2007

	CR-Form-v9.3

	CHANGE REQUEST

	

	(

	24.229
	CR
	1713
	(

rev
	-
	(

Current version:
	7.7.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	
	Core Network
	 


	

	Title:
(

	Clean up of GRUU

	
	

	Source to WG:
(

	RIM

	Source to TSG:
(

	C1

	
	

	Work item code:
(

	GRUU
	
	Date: (

	19/03/2007

	
	
	
	
	

	Category:
(

	D
	
	Release: (

	Rel-7

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)

	
	

	Reason for change:
(

	References are out of date, spelling of Instance ID is not in alignment with GRUU draft.  No definition of GRUU 

	
	

	Summary of change:
(

	Update of references, changing instance ID to Instance ID

	
	

	Consequences if 
(

not approved:
	Inability to read document

	
	

	Clauses affected:
(

	2, 3.1, 5.1.1.4, 5.2.1, 5.4.1.1, 5.4.1.2.2, 5.4.2.1.2, 5.4.3.3, 5.4.7a.1, 5.4.7a.2, 5.4.7a.3, 5.4.7a.4

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[1A]
3GPP TS 22.101: "Service aspects; Service principles".

[2]
3GPP TS 23.002: "Network architecture".

[3]
3GPP TS 23.003: "Numbering, addressing and identification".

[4]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[4A]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[4B]
3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions".

[4C]
3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".

[5]
3GPP TS 23.218: "IP Multimedia (IM) Session Handling; IM call model".

[6]
3GPP TS 23.221: "Architectural requirements".

[7]
3GPP TS 23.228: "IP multimedia subsystem; Stage 2".

[7A]
3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking; System description".

[8]
3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network protocols; Stage 3".

[8A]
3GPP TS 24.141: "Presence service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3".

[8B]
3GPP TS 24.147: "Conferencing using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3".
[8C]
3GPP TS 24.234: "3GPP System to Wireless Local Area Network (WLAN) interworking; User Equipment (UE) to network protocols; Stage 3".

[8D]
Void.
[8E]
3GPP TS 24.279: "Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services, stage 3, Release 7".

[8F]
3GPP TS 24.247: "Messaging service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3".

[9]
3GPP TS 25.304: "UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode".

[9A]
3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification".

[10]
3GPP TS 26.235: "Packet switched conversational multimedia applications; Default codecs".

[10A]
3GPP TS 27.060: "Mobile Station (MS) supporting Packet Switched Services".

[11]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting Packet Based Services and Packet Data Networks (PDN)".

[11A]
3GPP TS 29.162: "Interworking between the IM CN subsystem and IP networks".

[11B]
3GPP TS 29.163: "Interworking between the IP Multimedia (IM) Core Network (CN) subsystem and Circuit Switched (CS) networks".

[11C]
3GPP TS 29.161: "Interworking between the Public Land Mobile Network (PLMN) supporting Packet Based Services with Wireless Local Access and Packet Data Networks (PDN)"

[12]
3GPP TS 29.207: "Policy control over Go interface".

[13]
3GPP TS 29.208: "End to end Quality of Service (QoS) signalling flows".

[13A]
3GPP TS 29.209: "Policy control over Gq interface".

[13B]
3GPP TS 29.212: "Policy and Charging Control over Gx reference point".
[13C]
3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping".
[13D]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[14]
3GPP TS 29.228: "IP Multimedia (IM) Subsystem Cx and Dx Interfaces; Signalling flows and message contents".

[15]
3GPP TS 29.229: "Cx and Dx Interfaces based on the Diameter protocol, Protocol details".

[16]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".

[17]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[18]
3GPP TS 33.102: "3G Security; Security architecture".

[19]
3GPP TS 33.203: "Access security for IP based services".

[19A]
3GPP TS 33.210: "IP Network Layer Security".

[20]
3GPP TS 44.018: "Mobile radio interface layer 3 specification, Radio Resource Control Protocol".

[20A]
RFC 2401 (November 1998): "Security Architecture for the Internet Protocol".

[20B]
RFC 1594 (March 1994): "FYI on Questions and Answers to Commonly asked "New Internet User" Questions".

[20C]
Void.

[20D]
Void.

[20E]
RFC 2462 (November 1998): "IPv6 Address Autoconfiguration".

[20F]
RFC 2132 (March 1997): "DHCP Options and BOOTP Vendor Extensions".

[21]
RFC 2617 (June 1999): "HTTP Authentication: Basic and Digest Access Authentication".

[22]
RFC 3966 (December 2004): "The tel URI for Telephone Numbers".

[23]
RFC 2833 (May 2000): "RTP Payload for DTMF Digits, Telephony Tones and Telephony Signals".

[24]
RFC 3761 (April 2004): "The E.164 to Uniform Resource Identifiers (URI) Dynamic Delegation Discovery System (DDDS) Application (ENUM)".

[25]
RFC 2976 (October 2000): "The SIP INFO method".

[25A]
RFC 3041 (January 2001): "Privacy Extensions for Stateless Address Autoconfiguration in IPv6".

[26]
RFC 3261 (June 2002): "SIP: Session Initiation Protocol".

[27]
RFC 3262 (June 2002): "Reliability of provisional responses in Session Initiation Protocol (SIP)".

[27A]
RFC 3263 (June 2002): " Session Initiation Protocol (SIP): Locating SIP Servers".

[27B]
RFC 3264 (June 2002): "An Offer/Answer Model with Session Description Protocol (SDP)".

[28]
RFC 3265 (June 2002): "Session Initiation Protocol (SIP) Specific Event Notification".

[28A]
RFC 3267 (June 2002): "Real-Time Transport Protocol (RTP) Payload Format and File Storage Format for the Adaptive Multi-Rate (AMR) and Adaptive Multi-Rate Wideband (AMR-WB) Audio Codecs".

[29]
RFC 3311 (September 2002): "The Session Initiation Protocol (SIP) UPDATE method".

[30]
RFC 3312 (October 2002): "Integration of resource management and Session Initiation Protocol (SIP)".

[31]
RFC 3313 (January 2003): "Private Session Initiation Protocol (SIP) Extensions for Media Authorization".

[32]
RFC 3320 (March 2002): "Signaling Compression (SigComp)".

[33]
RFC 3323 (November 2002): "A Privacy Mechanism for the Session Initiation Protocol (SIP)".

[34]
RFC 3325 (November 2002): "Private Extensions to the Session Initiation Protocol (SIP) for Network Asserted Identity within Trusted Networks".

[34A]
RFC 3326 (December 2002): "The Reason Header Field for the Session Initiation Protocol (SIP)".

[35]
RFC 3327 (December 2002): "Session Initiation Protocol Extension Header Field for Registering Non-Adjacent Contacts".

[35A]
RFC 3361 (August 2002): "Dynamic Host Configuration Protocol (DHCP-for-IPv4) Option for Session Initiation Protocol (SIP) Servers".

[36]
RFC 3515 (April 2003): "The Session Initiation Protocol (SIP) REFER method".

[37]
RFC 3420 (November 2002): "Internet Media Type message/sipfrag".

[38]
RFC 3608 (October 2003): "Session Initiation Protocol (SIP) Extension Header Field for Service Route Discovery During Registration".

[39]
RFC 4566 (June 2006): "SDP: Session Description Protocol".

[40]
RFC 3315 (July 2003): "Dynamic Host Configuration Protocol for IPv6 (DHCPv6)".

[40A]
RFC 2131 (March 1997): "Dynamic host configuration protocol".

[41]
RFC 3319 (July 2003): "Dynamic Host Configuration Protocol (DHCPv6) Options for Session Initiation Protocol (SIP) Servers".

[42]
RFC 3485 (February 2003): "The Session Initiation Protocol (SIP) and Session Description Protocol (SDP) static dictionary for Signaling Compression (SigComp)".

[43]
RFC 3680 (March 2004): "A Session Initiation Protocol (SIP) Event Package for Registrations".

[44]
Void.

[45]
Void.

[46]
Void.

[47]
Void.

[48]
RFC 3329 (January 2003): "Security Mechanism Agreement for the Session Initiation Protocol (SIP)".

[49]
RFC 3310 (September 2002): "Hypertext Transfer Protocol (HTTP) Digest Authentication Using Authentication and Key Agreement (AKA)".

[50]
RFC 3428 (December 2002): "Session Initiation Protocol (SIP) Extension for Instant Messaging".

[51]
Void.

[52]
RFC 3455 (January 2003): "Private Header (P-Header) Extensions to the Session Initiation Protocol (SIP) for the 3rd-Generation Partnership Project (3GPP)".

[53]
RFC 3388 (December 2002): "Grouping of Media Lines in Session Description Protocol".

[54]
RFC 3524 (April 2003): "Mapping of Media Streams to Resource Reservation Flows".

[55]
RFC 3486 (February 2003): "Compressing the Session Initiation Protocol (SIP)".

[56]
RFC 3556 (July 2003): "Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".

[56A]
RFC 3581 (August 2003): "An Extension to the Session Initiation Protocol (SIP) for Symmetric Response Routing".

[56B]
RFC 3841 (August 2004): "Caller Preferences for the Session Initiation Protocol (SIP)".
[56C]
RFC 3646 (December 2003): "DNS Configuration options for Dynamic Host Configuration Protocol for IPv6 (DHCPv6)".

[57]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

[58]
RFC 4028 (April 2005): "Session Timers in the Session Initiation Protocol (SIP)".

[59]
RFC 3892 (September 2004): "The Session Initiation Protocol (SIP) Referred-By Mechanism".
[60]
RFC 3891 (September 2004): "The Session Inititation Protocol (SIP) "Replaces" Header".

[61]
RFC 3911 (October 2004): "The Session Inititation Protocol (SIP) "Join" Header".

[62]
RFC 3840 (August 2004): "Indicating User Agent Capabilities in the Session Initiation Protocol (SIP)"

[63]
RFC 3861 (August 2004): "Address Resolution for Instant Messaging and Presence".

[63A]
RFC 3948 (January 2005): "UDP Encapsulation of IPsec ESP Packets".

[64]
RFC 4032 (March 2005): "Update to the Session Initiation Protocol (SIP) Preconditions Framework".

[65]
RFC 3842 (August 2004) "A Message Summary and Message Waiting Indication Event Package for the Session Initiation Protocol (SIP)"

[66]
RFC 4244 (November 2005): "An Extension to the Session Initiation Protocol (SIP) for Request History Information".

[67]
draft-ietf-sip-acr-code-00 (January 2006): "Rejecting Anonymous Requests in the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[68]
RFC 4458 (January 2006): "Session Initiation Protocol (SIP) URIs for Applications such as Voicemail and Interactive Voice Response (IVR)".
[69]
draft-ietf-ecrit-service-urn-02 (April 2006): "A Uniform Resource Name (URN) for Services ".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[70]
RFC 3903 (October 2004): "An Event State Publication Extension to the Session Initiation Protocol (SIP)".

[71]
Void. 

[72]
RFC 3857 (August 2004): "A Watcher Information Event Template Package for the Session Initiation Protocol (SIP)".

[74]
RFC 3856 (August 2004): "A Presence Event Package for the Session Initiation Protocol (SIP)".

[74A]
RFC 3603 (October 2003): "Private Session Initiation Protocol (SIP) Proxy-to-Proxy Extensions for Supporting the PacketCable Distributed Call Signaling Architecture".

[75]
RFC 4662 (August 2006): "A Session Initiation Protocol (SIP) Event Notification Extension for Resource Lists".

[77]
draft-ietf-sipping-config-framework-07 (July 2005): "A Framework for Session Initiation Protocol User Agent Profile Delivery".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[78]
RFC 4575 (August 2006): "A Session Initiation Protocol (SIP) Event Package for Conference State".
[79]
draft-ietf-rohc-sigcomp-sip-01 (February 2004): "Applying Signaling Compression (SigComp) to the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[80]
RFC 3825 (July 2004): "Dynamic Host Configuration Protocol Option for Coordinate-based Location Configuration Information".

[81]
draft-ietf-geopriv-dhcp-civil-08 (December 2005): "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for Civic Addresses Configuration Information".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[82]
RFC 4457 (April 2006): "The Session Initiation Protocol (SIP) P-User-Database Private-Header (P-header)".

[83]
RFC 4145 (September 2005): "TCP-Based Media Transport in the Session Description Protocol (SDP)".

[84]
RFC 4320 (January 2006): "Actions Addressing Identified Issues with the Session Initiation Protocol's (SIP) Non-INVITE Transaction".

[85]
3GPP2 C.S0005-D (March 2004): "Upper Layer (Layer 3) Signaling Standard for cdma2000 Standards for Spread Spectrum Systems".

[86]
3GPP2 C.S0024-A v1.0 (April 2004): "cdma2000 High Rate Packet Data Air Interface Standard".

[87]
ITU-T Recommendation J.112, "Transmission Systems for Interactive Cable Television Services"

[88]
PacketCable Release 2 Technical Report, PacketCable™ Architecture Framework Technical Report, PKT-TR-ARCH-FRM.

[89]
draft-ietf-sip-location-conveyance-05 (October 2006): "Session Initiation Protocol Location Conveyance".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[90]
RFC 4119 (December 2005) "A Presence-based GEOPRIV Location Object Format".

[91]
draft-ietf-ecrit-requirements-09 (May 2006): "Requirements for Emergency Context Resolution with Internet Technologies".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[92]
draft-ietf-sip-outbound-07 (November 2006): "Managing Client Initiated Connections in the Session Initiation Protocol (SIP)".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[93]
draft-ietf-sip-gruu-12 (March 2007): "Obtaining and Using Globally Routable User Agent (UA) URIs (GRUU) in the Session Initiation Protocol (SIP)".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[94]
draft-ietf-sipping-gruu-reg-event-08 (October 2006): "Reg Event Package Extension for GRUUs".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[95]
draft-mahy-iptel-cpc-04 (August 2006): "CPC tel URI".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[96]
RFC 4168 (October 2005): "The Stream Control Transmission Protocol (SCTP) as a Transport for the Session Initiation Protocol (SIP)".

[97]
draft-camarillo-sipping-profile-key-01 (September 2006): "The Session Initiation Protocol (SIP) P-Profile-Key Private Header (P-Header)".

[98]
ETSI ES 283 035: "Telecommunications and Internet Converged Services and Protocols for Advanced Networks (TISPAN); Network Attachment Sub-System (NASS); e2 interface based on the DIAMETER protocol".

[99]
draft-ietf-mmusic-ice-13 (January 2007): "Interactive Connectivity Establishment (ICE): A Methodology for Network Address Translator (NAT) Traversal for Offer/Answer Protocols".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[100]
draft-ietf-behave-rfc3489bis-05 (October 2006): "Simple Traversal Underneath Network Address Translators (NAT) (STUN)".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[101]
draft-ietf-behave-turn-02 (October 2006): "Obtaining Relay Addresses from Simple Traversal of UDP Through NAT (STUN)".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[102]
draft-ietf-sip-ice-option-tag-00 (January 2007): "Indicating Support for Interactive Connectivity Establishment (ICE) in the Session Initiation Protocol (SIP)".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[103]
draft-rosen-iptel-dialstring-05 (October 2006): "Dialstring parameter for the Session Initiation Protocol Uniform Resource  Identifier".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.
[104]
draft-ietf-sip-uri-list-message-01: "Multiple-Recipient MESSAGE Requests in the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[105]
draft-ietf-sip-multiple-refer-01: "Referring to Multiple Resources in the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[106]
draft-ietf-sip-uri-list-conferencing-01: "Conference Establishment Using Request-Contained Lists in the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[107]
draft-ietf-sip-uri-list-subscribe-01: "Subscriptions to Request-Contained Resource Lists in the Session Initiation Protocol (SIP)".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[108]
IETF RFC 4583 (November 2006): "Session Description Protocol (SDP) Format for Binary Floor Control Protocol (BFCP) Streams".

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Entry point:
In the case that "border control concepts", as specified in 3GPP TS 23.228 [7], are to be applied in an IM CN subsystem, then these are to be provided by capabilities within the IBCF, and the IBCF acts as an entry point for this network (instead of the I-CSCF). In this case the IBCF and the I-CSCF can be co-located as a single physical node. If "border control concepts" are not applied, then the I-CSCF is considered as an entry point of a network. If the P-CSCF is in the home network, then the I-CSCF is considered as an entry point for this document.

Exit point:
If operator preference requires the application of "border control concepts" as specified in 3GPP TS 23.228 [7], then these are to be provided by capabilities within the IBCF, and requests sent towards another network are routed via a local network exit point (IBCF), which will then forward the request to the other network (discovering the entry point if necessary).

Geo-local number:
Either a geo-local service number as specified in 3GPP TS 23.228 [7] or a number in non-international format according to an addressing plan used at the current physical location of the user.
Home-local number:
Either a home local service number as specified in 3GPP TS 23.228 [7] or a number in non-international format according to an addressing plan used in the home network of the user.
Newly established set of security associations:
Two pairs of IPsec security associations that have been created at the UE and/or the P-CSCF after the 200 (OK) response to a REGISTER request was received.

Old set of security associations:
Two pairs of IPsec security associations still in existence after another set of security associations has been established due to a successful authentication procedure.

Temporary set of security associations:
Two pairs of IPsec security associations that have been created at the UE and/or the P-CSCF, after an authentication challenge within a 401 (Unauthorized) response to a REGISTER request was received. The SIP level lifetime of such created security associations will be equal to the value of reg-await-auth timer.

Integrity protected: See 3GPP TS 33.203 [19]. Where a requirement exists to send information "integrity protected" the mechanisms specified in 3GPP TS 33.203 [19] are used for sending the information. Where a requirements exists to check that information was received "integrity protected", then the information received is checked for compliance with the procedures as specified in 3GPP TS 33.203 [19].

Instance ID: 
An URN generated by the device that uniquely identifies a specific device amongst all other devices, and does not contain any information pertaining to the user (e.g., in GPRS instance ID applies to the Mobile Equipment reather than the UICC). The public user identity together with the instance ID uniquely identifies a specific UA instance.
Resource reservation: Mechanism for reserving bearer resources that is required for certain access technologies.
Local preconditions: The indication of segmented status preconditions for the local reservation of resources as specified in RFC 3312 [30].
Alias SIP URI:
A URI is an alias of another URI if the treatment of both URIs is identical, i.e. both URIs belong to the same set of implicitly registered public user identities, and are linked to the same service profile, and are considered to have the exact same service configuration for each and every service.

Initial registration: The registration procedure for a public user identity initiated by the UE in the absence of any valid registration.

Re-registration: The registration procedure initiated by the UE to refresh or update an already existing registration for a public user identity.

Registration of an additional public user identity: The registration procedure initiated by the UE to explicitly register an additional public user identity during the life time of the registration of another registered public user identity, where both public user identities have the same contact address and P-CSCF.

Emergency registration: A special registration that relates to an emergency public user identity.

Initial emergency registration: An emergency registration that is also an initial registration.

Emergency reregistration: An emergency registration that is also a reregistration.

Back-to-Back User Agent (B2BUA): As given in RFC 3261 [26]. In addition, for the usage in the IM CN subsystem, a SIP element being able to handle a collection of "n" User Agents (behaving each one as UAC and UAS, according to SIP rules), which are linked by some application logic that is fully independent of the SIP rules.

UE private IP address:
It is assumed that the NAT device performs network address translation between a private and a public network with the UE located in the private network and the IM CN subsystem in the public network. The UE is assumed to be configured with a private IP address. This address will be denoted as UE private IP address.

UE public IP address:
 The NAT device is assumed to be configured with one (or perhaps more) public address(es). When the UE sends a request towards the public network, the NAT replaces the source address in the IP header of the packet, which contains the UE private IP address, with a public IP addressed assigned to the NAT. This address will be denoted as UE public IP address. 
Encapsulating UDP header:
For the purpose of performing UDP encapsulation according to RFC 3948 [63A] each IPsec ESP packet is wrapped into an additional UDP header. This header is denoted as Encapsulating UDP header. 

Port_Uenc:
In most residential scenarios, when the NAT device performs address translation, it also performs translation of the source port found in the transport layer (TCP/UDP) headers. Following RFC 3948 [63A], the UE will use port 4500 as source port in the encapsulating UDP header when sending a packet. This port is translated by the NAT into an arbitrarily chosen port number which is denoted as port_Uenc. 

For the purposes of the present document, the following terms and definitions given in RFC 1594 [20B].

Fully-Qualified Domain Name (FQDN)

For the purposes of the present document, the following terms and definitions given in RFC 3261 [26] apply (unless otherwise specified see clause 6).

Client

Dialog

Final response

Header

Header field

Loose routeing

Method

Option-tag (see RFC 3261 [26] subclause 19.2)

Provisional response

Proxy, proxy server

Recursion

Redirect server

Registrar

Request

Response

Server

Session

(SIP) transaction

Stateful proxy

Stateless proxy

Status-code (see RFC 3261 [26] subclause 7.2)

Tag (see RFC 3261 [26] subclause 19.3)

Target Refresh Request
User agent client (UAC)

User agent server (UAS)

User agent (UA)

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.002 [2] subclause 4.1.1.1 and subclause 4a.7 apply:

Breakout Gateway Control Function (BGCF)

Call Session Control Function (CSCF)

Home Subscriber Server (HSS)

Media Gateway Control Function (MGCF)

Multimedia Resource Function Controller (MRFC)

Multimedia Resource Function Processor (MRFP)

Subscription Locator Function (SLF)

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.122 [4C] apply:

Equivalent Home PLMN (EHPLMN)

Home PLMN (HPLMN)

Visited PLMN (VPLMN)

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.218 [5] subclause 3.1 apply:

Filter criteria

Initial filter criteria

Initial request

Standalone transaction

Subsequent request

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.228 [7] subclauses 3.1, 4.3.3.1, 4.3.6, 4.6, 5.2, 5.4.12.1 and 5.10 apply:

Border control concepts

Geo-local service number

Home local service number

Implicit registration set

Interconnection Border Control Function (IBCF)

Interrogating-CSCF (I-CSCF)

IMS Application Level Gateway (IMS-ALG)

Local service number

IP-Connectivity Access Network (IP-CAN)

Policy Decision Function (PDF)

Private user identity

Proxy-CSCF (P-CSCF)

Public Service Identity (PSI)

Public user identity

Serving-CSCF (S-CSCF)

Statically pre-configured PSI
For the purposes of the present document, the following terms and definitions given in 3GPP TR 23.167 [4B]  apply:

Emergency-CSCF (E-CSCF)

Geographical location information
Location identifier

Location information

For the purposes of the present document, the following terms and definitions given in 3GPP TR 33.203 [19] apply:

IM Subscriber Identity Module (ISIM)

Protected server port

Protected client port

For the purposes of the present document, the following terms and definitions given in 3GPP TR 21.905 [1] apply:

Universal Integrated Circuit Card (UICC)

Universal Subscriber Identity Module (USIM)
User Equipment (UE)
For the purposes of the present document, the following terms and definitions given in RFC 2401 [20A] Appendix A apply:

Security association

A number of different security associations exist within the IM CN subsystem and within the underlying access transport. Within this document this term specifically applies to either:

i)
the security association that exists between the UE and the P-CSCF. This is the only security association that has direct impact on SIP; or

ii)
the security association that exists between the WLAN UE and the PDG. This is the security association that is relevant to the discussion of Interworking WLAN as the underlying IP-CAN.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.002 [1B] apply:
WLAN UE
3GPP AAA proxy

3GPP AAA server

Packet Data Gateway (PDG)

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.234 [7A] apply.
Interworking WLAN

For the purposes of the present document, the following terms and definitions given in ITU-T E.164 [57] apply:

International public telecommunication number

For the purposes of the present document, the following terms and definitions given in draft-ietf-ecrit-requirements [91] apply:

Emergency service identifier

Emergency service URN

Public Safety Answering Point (PSAP)

PSAP URI
For the purposes of the present document, the following terms and definitions given in draft-ietf-sip-gruu [93] apply:

Globally Routable User Agent URI (GRUU)
****Next Change****
5.1.1.4
User-initiated reregistration and registration of an additional public user identity

The UE can perform the reregistration of a previously registered public user identity with its contact address at any time time after the initial registration has been completed. The UE shall perform the reregistration over the existing set of security associations that is associated with the related contact address.

The UE can perform registration of additional public user identities at any time after the initial registration has been completed. The UE shall perform the registration of additional public user identities over the existing set of security associations that is associated with the related contact address.

Unless either the user or the application within the UE has determined that a continued registration is not required the UE shall reregister an already registered public user identity either 600 seconds before the expiration time if the previous registration was for greater than 1200 seconds, or when half of the time has expired if the previous registration was for 1200 seconds or less, or when the UE intends to update its capabilities according to RFC 3840 [62].

The UE shall protect the REGISTER request using a security association, see 3GPP TS 33.203 [19], established as a result of an earlier registration, if one is available.

The UE shall extract or derive 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.

On sending a REGISTER request that does not contain a challenge response, the UE shall populate the header fields as follows:

a)
an Authorization header, with:

-
the username directive set to the value of the private user identity;

-
the realm directive, set to the the value as received in the realm directive in the WWW Authenticate header;

-
the uri directive, set to the SIP URI of the domain name of the home network;

-
the nonce directive, set to last received nonce value; and

-
the response directive, set to the last calculated response value;

b)
a From header set to the SIP URI that contains the public user identity to be registered;

c)
a To header set to the SIP URI that contains the public user identity to be registered;

d)
a Contact header set to include SIP URI(s) that contain(s) in the hostport parameter the IP address of the UE or FQDN and protected server port value bound to the security association, and containing the Instance ID of the UE in the +sip.instance parameter, if the UE supports GRUU;

e)
a Via header set to include the IP address or FQDN of the UE in the sent-by field and for the UDP the protected server port value bound to the security association, while for the TCP, the response is received on the TCP connection on which the request was sent;

NOTE 1:
If the UE specifies its FQDN in the host parameter in the Contact header and in the sent-by field in the Via header, then it has to ensure that the given FQDN will resolve (e.g., by reverse DNS lookup) to the IP address that is bound to the security association.

NOTE 2:
The UE associates two ports, a protected client port and a protected server port, with each pair of security associations. For details on the selection of the protected port value see 3GPP TS 33.203 [19].

f)
an Expires header, or an expires parameter within the Contact header, set to 600 000 seconds as the value desired for the duration of the registration;

NOTE 3:
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.

g)
a Request-URI set to the SIP URI of the domain name of the home network;

h)
a Security-Client header field, set to specify the security mechanism it supports, the IPsec layer algorithms for security and confidentiality protection it supports and the new parameter values needed for the setup of two new pairs of security associations. For further details see 3GPP TS 33.203 [19] and RFC 3329 [48];

i)
a Security-Verify header that contains the content of the Security-Server header received in the 401 (Unauthorized) response of the last successful authentication;

j)
the Supported header containing the option tag "path", and if GRUU is supported, the option tag "gruu"; and

k)
if available to the UE (as defined in the access technology specific annexes for each access technology), a P-Access-Network-Info header set as specified for the access network technology (see subclause 7.2A.4).

On receiving the 200 (OK) response to the REGISTER request, the UE shall:

a)
store the new expiration time of the registration for this public user identity found in the To header value;

b)
store the list of Service-Route headers contained in the Service-Route header, in order to build a proper preloaded Route header value for new dialogs and standalone transactions;

NOTE 4:
The UE can utilize additional URIs contained in the P-Associated-URI header, e.g. for application purposes.

c)
set the security association lifetime to the longest of either the previously existing security association lifetime, or the lifetime of the just completed registration plus 30 seconds; and
NOTE 5:
If the UE receives Authentication-Info, it will proceed as described in RFC 3310 [49].

d)
find the Contact header within the response that matches the one included in the REGISTER request. If this contains a "pub-gruu" parameter or a "temp-gruu" parameter or both, and the UE supports GRUU, then store the value of those parameters as the GRUUs for the UE in association with the public user identity that was registered.
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.

On receiving a 408 (Request Timeout) response or 500 (Server Internal Error) response or 504 (Server Time-Out) response for a reregistration, the UE shall perform the procedures for initial registration as described in subclause 5.1.1.2.

On receiving a 305 (Use Proxy) response to the REGISTER request, the UE shall:

a)
release all IP-CAN bearers used for the transport of media according to the procedures in subclause 9.2.2;

b)
initiate a new P-CSCF discovery procedure as described in subclause 9.2.1;

c)
select a P-CSCF address, which is different from the previously used address, from the address list; and

d)
perform the procedures for initial registration as described in subclause 5.1.1.2.

When the timer F expires at the UE, the UE shall:

1)
stop processing of all ongoing dialogs and transactions and silently discard them locally; and

2)
after releasing all IP-CAN bearers used for the transport of media according to the procedures in subclause 9.2.2, the UE may:

a)
select a different P-CSCF address from the list of P-CSCF addresses discovered during the procedures described in subclause 9.2.1;

b)
if no response has been received when attempting to contact all P-CSCFs known by the UE, the UE may get a new set of P-CSCF-addresses as described in subclause 9.2.1; and

c)
perform the procedures for initial registration as described in subclause 5.1.1.2.

NOTE 6:
It is an implementation option whether these actions are also triggered by other means than expiration of timer F, e.g. based on ICMP messages.

****Next Change****
5.2
Procedures at the P-CSCF

5.2.1
General

Subclause 5.2.2 through subclause 5.2.9 define P-CSCF procedures for SIP that do not relate to emergency. All SIP requests are first screened according to the procedures of subclause 5.2.10 to see if they do relate to an emergency. 

The P-CSCF shall support the Path and Service-Route headers.

NOTE 1:
The Path header is only applicable to the REGISTER request and its 200 (OK) response. The Service-Route header is only applicable to the 200 (OK) response of REGISTER request.

When the P-CSCF sends any request or response to the UE, before sending the message the P-CSCF shall:

-
remove the P-Charging-Function-Addresses and P-Charging-Vector headers, if present.

When the P-CSCF receives any request or response from the UE, the P-CSCF shall:

-
remove the P-Charging-Function-Addresses and P-Charging-Vector headers, if present. Also, the P-CSCF shall ignore any data received in the P-Charging-Function-Addresses and P-Charging-Vector headers; and

-
may insert previously saved values into the P-Charging-Function-Addresses and P-Charging-Vector headers before forwarding the message.

NOTE 2:
When the P-CSCF is located in the visited network, then it will not receive the P-Charging-Function-Addresses header from the S-CSCF, IBCF, or I-CSCF. Instead, the P-CSCF discovers charging function addresses by other means not specified in this document.

When the P-CSCF receives any request or response containing the P-Media-Authorization header, the P-CSCF shall remove the header.

NOTE 3:
If service based local policy applies, the P-CSCF will insert the P-Media-Authorization header as described in subclauses 5.2.7.2 and 5.2.7.3.

NOTE 4:
The P-CSCF will integrity protect all SIP messages sent to the UE outside of the registration and authentication procedures by using a security association. The P-CSCF will discard any SIP message that is not protected by using a security association and is received outside of the registration and authentication procedures. The integrity and confidentiality protection and checking requirements on the P-CSCF within the registration and authentication procedures are defined in subclause 5.2.2.

With the exception of 305 (Use Proxy) responses, the P-CSCF shall not recurse on 3xx responses.

In case a device performing address and/or port number conversions is provided by a NA(P)T or NA(P)T-PT controlled by the P-CSCF, the P-CSCF may need to modify the SIP contents according to the procedures described in annex F. In case a device performing address and/or port number conversions is provided by a NA(P)T or NA(P)T-PT not controlled by the P-CSCF, the P-CSCF may need to modify the SIP contents according to the procedures described in annex K if both a reg-id and Instance ID parameter are present in the received contact header as described in draft-ieft-outbound [92].
5.4
Procedures at the S-CSCF

5.4.1
Registration and authentication

5.4.1.1
Introduction

The S-CSCF shall act as the SIP registrar for all UAs belonging to the IM CN subsystem and with public user identities.

Subclause 5.4.1.2 through subclause 5.4.1.7 define S-CSCF procedures for SIP registration that do not relate to emergency. All registration requests are first screened according to the procedures of subclause 5.4.8.2 to see if they do relate to an emergency public user identity. 

The S-CSCF shall support the use of the Path and Service-Route header. The S-CSCF shall also support the Require and Supported headers. The Path header is only applicable to the REGISTER request and its 200 (OK) response. The Service-Route header is only applicable to the 200 (OK) response of REGISTER. The S-CSCF shall not act as a redirect server for REGISTER requests.

The network operator defines minimum and maximum times for each registration. These values are provided within the S-CSCF.

The procedures for notification concerning automatically registered public user identities of a user are described in subclause 5.4.2.1.2.

In case a device performing address and/or port number conversions is provided by a NA(P)T or NA(P)T-PT, the S-CSCF may need to modify the SIP signalling according to the procedures described in annex K if both a reg-id and Instance ID parameter are present in the received contact header as described in draft-ieft-outbound [92].

 . ****Next Change****
5.4.1.2.2
Protected REGISTER

Upon receipt of a REGISTER request with the "integrity-protected" parameter in the Authorization header set to "yes", the S-CSCF shall identify the user by the public user identity as received in the To header and the private user identity as received in the Authorization header of the REGISTER request, and:

In the case that there is no authentication currently ongoing for this user (i.e. no timer reg-await-auth is running):

1)
check if the user needs to be reauthenticated.

The S-CSCF may require authentication of the user for any REGISTER request, and shall always require authentication for REGISTER requests received without the "integrity-protected" parameter in the Authorization header set to "yes". 

If the user needs to be reauthenticated, the S-CSCF shall proceed with the procedures as described for the initial REGISTER in subclause 5.4.1.2.1, beginning with step 4). If the user does not need to be reauthenticated, the S-CSCF shall proceed with the following steps in this paragraph; and

2)
check whether an Expires timer is included in the REGISTER request and its value. If the Expires header indicates a zero value, the S-CSCF shall perform the deregistration procedures as described in subclause 5.4.1.4. If the Expires header does not indicate zero, the S-CSCF shall check whether the public user identity received in the To header is already registered. If it is not registered, the S-CSCF shall proceed beginning with step 5 below. Otherwise, the S-CSCF shall proceed beginning with step 6 below.

In the case that a timer reg-await-auth is running for this user the S-CSCF shall:

1)
check if the Call-ID of the request matches with the Call-ID of the 401 (Unauthorized) response which carried the last challenge. The S-CSCF shall only proceed further if the Call-IDs match.

2)
stop timer reg-await-auth;

3)
check whether an Authorization header is included, containing:

a)
the private user identity of the user in the username field;

b)
the algorithm which is AKAv1-MD5 in the algorithm field; and

c)
the authentication challenge response needed for the authentication procedure in the response field.

The S-CSCF shall only proceed with the following steps in this paragraph if the authentication challenge response was included;

4)
check whether the received authentication challenge response and the expected authentication challenge response (calculated by the S-CSCF using XRES and other parameters as described in RFC 3310 [49]) match. The XRES parameter was received from the HSS as part of the Authentication Vector. The S-CSCF shall only proceed with the following steps if the challenge response received from the UE and the expected response calculated by the S-CSCF match;

5)
after performing the Cx Server Assignment procedure with the HSS, as described in 3GPP TS 29.228 [14], store the following information in the local data:

a)
the list of public user identities, including the registered own public user identity and its associated set of implicitly registered public user identities due to the received REGISTER request. Each public user identity is identified as either barred or non-barred; and,

b)
all the service profile(s) corresponding to the public user identities being registered (explicitly or implicitly), including initial Filter Criteria(the initial Filter Criteria for the Registered and common parts is stored and the unregisterd part is retained for possible use later - in the case of the S-CSCF is retained if the user becomes unregistered);

NOTE 1:
There might be more than one set of initial Filter Criteria received because some implicitly registered public user identities that are part of the same implicit registration set belong to different service profiles.

6)
update registration bindings:

a)
bind to each non-barred registered public user identity all registered contact information including all header parameters contained in the Contact header and all associated URI parameters, with the exception of the URI "pub-gruu" and "temp-gruu" parameters as specified in draft-ietf-sip-gruu [93], and store information for future use;

b)
for each binding that contains a +sip.instance header parameter, assign a new temporary GRUU, as specified in subclause 5.4.7A.3.
NOTE 2:
There might be more then one contact information available for one public user identity.

NOTE 3:
The barred public user identities are not bound to the contact information.

7)
check whether a Path header was included in the REGISTER request and construct a list of preloaded Route headers from the list of entries in the received Path header. The S-CSCF shall preserve the order of the preloaded Route headers and bind them to the contact information that was received in the REGISTER message;

NOTE 4:
If this registration is a reregistration or an initial registration (i.e., there are previously registered public user identities belonging to the user that have not been deregistered or expired), then a list of pre-loaded Route headers will already exist. The new list replaces the old list.

8)
determine the duration of the registration by checking the value of the Expires header in the received REGISTER request. The S-CSCF may reduce the duration of the registration due to local policy or send back a 423 (Interval Too Brief) response specifying the minimum allowed time for registration;

9)
store the icid parameter received in the P-Charging-Vector header;

10)
if an orig-ioi parameter is received in the P-Charging-Vector header, store the value of the received orig-ioi parameter;

NOTE 5:
Any received orig-ioi parameter will be a type 1 orig-ioi. The type 1 orig-ioi identifies the network from which the request was sent.

11)
create a 200 (OK) response for the REGISTER request, including:

a)
the list of received Path headers;

b)
a P-Associated-URI header containing the list of the registered public user identity and its associated set of implicitly registered public user identities. The first URI in the list of public user identities supplied by the HSS to the S-CSCF will indicate the default public user identity to be used by the S-CSCF. The public user identity indicated as the default public user identity must be a registered public user identity. The S-CSCF shall place the default public user identity as the first entry in the list of URIs present in the P-Associated-URI header. The default public user identity will be used by the P-CSCF in conjunction with the procedures for the P-Asserted-Identity header, as described in subclause 5.2.6.3. If the S-CSCF received a display name from the HSS for a public user identity, then it shall populate the P-Associated-URI header entry for that public identity with the associated display name. The S-CSCF shall not add a barred public user identity to the list of URIs in the P-Associated-URI header;

NOTE 6:
The P-Associated-URI header lists only the public user identity and its associated set of implicitly registered public user identities that have been registered, rather than the list of user's URIs that may be either registered or unregistered as specified in the RFC 3455 [52]. If the registered public user identity which is not barred does not have any other associated public user identities, the P-Associated-URI header lists only the registered public user identity itself, rather than an empty P-Associated-URI header as specified in RFC 3455 [52].
c)
a Service-Route header containing:

-
the SIP URI identifying the S-CSCF containing an indication that requests routed via the service route (i.e. from the P-CSCF to the S-CSCF) are treated as for the UE-originating case. This indication may e.g. be in a URI parameter, a character string in the user part of the URI or be a port number in the URI; and,

-
if network topology hiding is required a SIP URI identifying an IBCF as the topmost entry;

d)
a P-Charging-Function-Addresses header containing the values received from the HSS if the P-CSCF is in the same network as the S-CSCF. It can be determined if the P-CSCF is in the same network as the S-CSCF by the contents of the P-Visited-Network-ID header field included in the REGISTER request;

e)
a P-Charging-Vector header containing the orig-ioi parameter, if received in the REGISTER request and a type 1 term-ioi parameter. The S-CSCF shall set the type 1 term-ioi parameter to a value that identifies the sending network of the response and the orig-ioi parameter is set to the previously received value of orig-ioi;

f)
a Contact header listing all contact addresses for this public user identity, including all saved header and URI parameters, and
g)
gruus in the Contact header. If the REGISTER request contained a Required or Supported header containing the value "gruu" then for each contact address in the contact header that has a +sip.instance header parameter, add "pub-gruu" and "temp-gruu" header parameters. The values of these parameters shall contain, respectively, the public GRUU and the most recently assigned temporary GRUU representing (as specified in subclause 5.4.7A) the association between the public user identity from the To header in the REGISTER request and the Instance ID contained in the +sip.instance parameter.

NOTE 7:
There might be other contact addresses available, that other UEs have registered for the same public user identity.

12)
send the so created 200 (OK) response to the UE;

13)
for all service profiles in the implicit registration set send a third-party REGISTER request, as described in subclause 5.4.1.7, to each AS that matches the Filter Criteria of the service profile from the HSS for the REGISTER event; and,

NOTE 8:
If this registration is a reregistration, the Filter Criteria already exists in the local data.
NOTE 9:
If the same AS matches the Filter Criteria of several service profiles for the event of REGISTER request, then the AS will receive several third-party REGISTER requests. Each of these requests will include a public user identity from the corresponding service profile.

14)
handle the user as registered for the duration indicated in the Expires header.

 ****Next Change****
.

5.4.2.1.2
Notification about registration state

When sending a NOTIFY request, the S-CSCF shall not use the default filtering policy as specified in RFC 3680 [43], i.e. the S-CSCF shall always include in every NOTIFY request the state information of all registered public user identities of the user (i.e. the full state information).

When generating NOTIFY requests, the S-CSCF shall not preclude any valid reg event package parameters in accordance with RFC 3680 [43]. 

For each NOTIFY request on all dialogs which have been established due to subscription to the reg event package of that user, the S-CSCF shall:

1)
set the Request-URI and Route header to the saved route information during subscription;

2)
set the Event header to the "reg" value;

3)
in the body of the NOTIFY request, include one <registration> elements for each public user identity that the S-CSCF is aware the user owns.


If the user shares one or more public user identities with other users, any contact addresses registered by other users of the shared public user identity shall be included in the NOTIFY request;

4)
for each <registration> element:

a)
set the aor attribute to one public user identity;
b)
set the <uri> sub-element inside each <contact> sub-element of the <registration> element to the contact address provided by the respective UE as follows:

I)
if the aor attribute of the <registration> element contains a sip or sips URI, then for each contact address that contains a +sip.instance header parameter, include <pub-gruu> and <temp-gruu> sub-elements within the corresponding <contact> element. The contents of these elements shall contain, respectively, the public and temporary GRUUs representing (as specified in subclause 5.4.7A) the association between the aor attribute of the <registration> element and the Instance ID contained in the +sip.instance parameter; or

II)
if the aor attribute of the <registration> element contains a tel-URI, determine its alias SIP URI and then include a copy of the <pub-gruu> and <temp-gruu> sub-elements from that equivalent element; and

c)
if the public user identityset at step a):

I)
has been deregistered (i.e. no active contact left) then:

-
set the state attribute within the <registration> element to "terminated";

-
set the state attribute within each <contact> element to "terminated"; and

-
set the event attribute within each <contact> element to "deactivated", "expired", "unregistered", "rejected" or "probation" according to RFC 3680 [43].


If the public user identity has been deregistered and the deregistration has already been indicated in the NOTIFY request, and no new registration has occurred, its <registration> element shall not be included in the subsequent NOTIFY requests; or

II)
has been registered then:

-
set the <unknown-param> element to any additional header parameters contained in the contact header of the REGISTER request according to RFC 3680 [43];

-
set the state attribute within the <registration> element to "active", if not already set to "active", otherwise leave it unchanged; and:

-
set the state attribute within the <contact> element to "active"; and set the event attribute within the <contact> element to "registered"; or

III)
has been re-registered then:

-
set the <unknown-param> element to any additional header parameters contained in the contact header of the REGISTER request according to RFC 3680 [43];
-
for contact addresses to be registered: set the state attribute within the <contact> element to "active"; and set the event attribute within the <contact> element to "registered"; or
-
for contact addresses to be re-registered, set the state attribute within the <contact> element to "active"; and set the event attribute within the <contact> element to "refreshed" according to RFC 3680 [43]; or
-
for contact addresses that remain unchanged, if any, leave the <contact> element unmodified; or

IV)
has been automatically registered, and has not been previously automatically registered:

-
set the <unknown-param> element to any additional header parameters contained in the contact header of the originsl REGISTER request according to RFC 3680 [43];

-
set the state attribute within the <registration> element to "active";

-
set the state attribute within the <contact> element to "active"; and

-
set the event attribute within the <contact> element to "created"; and

5)
set the P-Charging-Vector header with the icid parameter populated as specified in 3GPP TS 32.260 [17] and a type 3 orig-ioi parameter. The S-CSCF shall set the type 3 orig-ioi parameter to a value that identifies the sending network of the request. The S-CSCF shall not include the type 3 term-ioi parameter.

The S-CSCF shall only include the non-barred public user identities in the NOTIFY request.

EXAMPLE:
If sip:user1_public1@home1.net is registered, the public user identity sip:user1_public2@home1.net can automatically be registered. Therefore the entries in the body of the NOTIFY request look like:

                     <?xml version="1.0"?>

                     <reginfo xmlns="urn:ietf:params:xml:ns:reginfo"

                                  version="0" state="full">

                       <registration aor="sip:user1_public1@home1.net" id="as9"

                                     state="active">

                         <contact id="76" state="active" event="registered"> 

                                <uri>sip:[5555::aaa:bbb:ccc:ddd]</uri>

                                <unknown-param name="audio"/>
                         </contact>

                       </registration>

                       <registration aor="sip:user1_public2@home1.net" id="as10"

                                     state="active">

                         <contact id="86" state="active" event="created"> 

                                <uri>sip:[5555::aaa:bbb:ccc:ddd]</uri>

                                <unknown-param name="audio"/>
                         </contact>

                       </registration>

                     </reginfo>

When sending a final NOTIFY request with all <registration> element(s) having their state attribute set to "terminated" (i.e. all public user identities have been deregistered or expired), the S-CSCF shall also terminate the subscription to the registration event package by setting the Subscription-State header to the value of "terminated".

When all of a UE's contact addresses have been deregistered  (i.e.there is no <contact> element set to "active" for this UE), the S-CSCF shall consider subscription to the reg event package belonging to the UE cancelled (i.e. as if the UE had sent a SUBSCRIBE request with an Expires header containing a value of zero).

The S-CSCF shall only include the non-barred public user identities in the NOTIFY request.

When the S-CSCF receives any response to the NOTIFY request, the S-CSCF shall store the value of the term-ioi parameter received in the P-Charging-Vector header, if present.

NOTE:
Any received term-ioi parameter will be a type 3 term-ioi. The type 3 term-ioi identifies the service provider from which the response was sent.

****Next Change****
5.4.3.3
Requests terminated at the served user

When the S-CSCF receives, destined for a statically pre-configured PSI or a registered served user, an initial request for a dialog or a request for a standalone transaction, prior to forwarding the request, the S-CSCF shall:

1)
check if an original dialog identifier that the S-CSCF previously placed in a Route header is present in the topmost Route header of the incoming request.

-
If present, the request has been sent from an AS in response to a previously sent request.

-
If not present, it indicates that the request is visiting the S-CSCF for the first time and in this case the S-CSCF shall determine whether the request contains a barred public user identity in the Request-URI of the request or not. In case the Request-URI contains a barred public user identity for the user, then the S-CSCF shall reject the request by generating a 404 (Not Found) response. Otherwise, the S-CSCF shall save the Request-URI from the request and continue with the rest of the steps;

2)
remove its own URI from the topmost Route header;

3)
if there was an original dialog identifier present in the topmost Route header of the incoming request then check whether the Request-URI matches the saved Request-URI. The Request-URI and saved Request-URI are considered a match if the Request-URI equals to the saved value of the Request-URI, or if the the Request-URI is a public GRUU and the saved value of the Request-URI is a temporary GRUU and both the public and temporary GRUUs represent the same public user identity and Instance ID. If there is no match, then:

a)
if the request is an INVITE request, save the Contact, CSeq and Record-Route header field values received in the request such that the S-CSCF is able to release the session if needed; and

b)
forward the request based on the topmost Route header or if not available forward the request based on the Request-URI (routing based on Request-URI is specified in steps 10 through 14 from subclause 5.4.3.2) and skip the following steps.

3A)
if the Request-URI is a GRUU, but is not valid as defined in subclause 5.4.7A.4, then return a 4xx response as specified in draft-ietf-sip-gruu [93];

3B)
if Request-URI contains a public GRUU and the saved value of the Request URI is a temporary GRUU, then replace the Request-URI with the saved value of the Request-URI;

4)
check whether the initial request matches the next unexecuted initial filter criteria based on the public user identity identified by the Request-URI in the priority order and apply the filter criteria on the SIP method as described in 3GPP TS 23.218 [5] subclause 6.5. If there is a match, then the S-CSCF shall:

-
if the Request-URI is a temporary GRUU as defined in section 5.4.7A.3, then replace the Request-URI with the public GRUU that is associated with the temporary GRUU (i.e. the public GRUU representing the same public user identity and Instance ID as the temporary GRUU);
-
insert the AS URI to be contacted into the Route header as the topmost entry followed by its own URI populated as specified in the subclause 5.4.3.4; and

-
insert a type 3 orig-ioi parameter in the P-Charging-Vector header. The type 3 orig-ioi parameter identifies the sending network of the request message before the received orig-ioi. The S-CSCF shall not include the type 3 term-ioi parameter;

NOTE 1:
Depending on the result of the previous process, the S-CSCF may contact one or more AS(s) before processing the outgoing Request-URI.

NOTE 2:
If the Request-URI of the received terminating request contains a temporary GRUU, then step 4 replaces the Request-URI with the associated public GRUU before invoking the AS, and step 3B restores the original temporary GRUU when the request is returned from the AS.
5)
if there was no original dialog identifier present in the topmost Route header of the incoming request insert a P-Charging-Function-Addresses header field, if not present, populated with values received from the HSS if the message is forwarded within the S-CSCF home network, including towards AS;

6)
if there was no original dialog identifier present in the topmost Route header of the incoming request store the value of the icid parameter received in the P-Charging-Vector header and retain the icid parameter in the P-Charging-Vector header;

7)
if there was no original dialog identifier present in the topmost Route header of the incoming request store the value of the orig-ioi parameter received in the P-Charging-Vector header, if present, and remove all received ioi parameters from the forwarded request if next hop is not an AS;

NOTE 3:
Any received orig-ioi parameter will be a type 2 orig-ioi. or type 3 orig-ioi. The type 2 orig-ioi parameter identifies the sending network of the request message.

8)
in the case there are no Route headers in the request, create a target set of potential routes from the the list of preloaded routes saved during registration or re-registration as described in subclause 5.4.1.2, as follows:

a)
if the Request-URI is a valid GRUU as defined in subclause 5.4.7A.4, then the target set is determined by following the procedures for Request Targeting specified in draft-ietf-sip-gruu [93], using the public user identity and Instance ID derived from the GRUU using the procedures of subclause 5.4.7A; 

b)
if the Request-URI is not a GRUU, then the target set is all the registered contacts saved for the destination public user identity;

9)
if necessary perform the caller preferences to callee capabilities matching according to RFC 3841 [56B] to the target set;

NOTE 4:
This might eliminate entries and reorder the target set.

10)
in case there are no Route headers in the request:

a)
if there is more than one route in the target set determined in steps 8) and 9) above:

-
if the fork directive in the Request Disposition header was set to "no-fork", use the contact with the highest qvalue parameter when building the Request-URI. In case no qvalue parameters were provided, the S-CSCF shall decide locally what contact address to be used when building the Request-URI; otherwise

-
fork the request or perform sequential search based on the relative preference indicated by the qvalue parameter of the Contact header in the original REGISTER request, as described in RFC3261 [26]. In case no qvalue parameters were provided, then the S-CSCF determine the contact address to be used when building the Request-URI as directed by the Request Disposition header as described in RFC 3841 [56B]. If the Request-Disposition header is not present, the S-CSCF shall decide locally whether to fork or perform sequential search among the contact addresses;

-
in case that no route is chosen, return a 480 (Temporarily unavailable) response or another appropriate unsuccessful SIP response and terminate these procedures.
b)
build a Request-URI with the contents of the Contact URI from the chosen route determined in the previous step;

c)
insert a P-Called-Party-ID SIP header field containing the contents of the Request-URI received in the request unless the Request-URI contains a temporary GRUU in which case insert the public GRUU in the P-Called-Party-ID;
d)
build the Route header field with the Path values from the chosen route; and

e)
save the Request-URI and the total number of Record-route headers as part of the dialog request state.

NOTE 5:
For each initial dialog request terminated at a served user two pieces of state are maintained to assist in processing GRUUs: the chosen contact address to which the request is routed; and the position of an entry for the S-CSCF in the Record-Route header that will be responsible for GRUU translation, if needed (the position is the number of entries in the list before the entry was added). The entry will be added in step 5) of the below procedures for handling S-CSCF receipt any 1xx or 2xx response to the initial request for a dialog. The S-CSCF can record-route multiple times, but only one of those (the last) will be responsible for gruu translation at the terminating end.

11)
if the request is an INVITE request, save the Contact, CSeq and Record-Route header field values received in the request such that the S-CSCF is able to release the session if needed;

12)
optionally, apply any privacy required by RFC 3323 [33] and RFC 3325 [34] to the P-Asserted-Identity header and privacy required by RFC 4244 [66];

NOTE 6:
The optional procedure above is in addition to any procedure for the application of privacy at the edge of the trust domain specified by RFC 3325 [34].

13)
in case of an initial request for a dialog, either:

-
if the request is routed to an AS which is part of the trust domain, the S-CSCF can decide whether to record-route or not. The decision is configured in the S-CSCF using any information in the received request that may otherwise be used for the initial filter criteria. If the request is record-routed the S-CSCF shall create a Record-Route header containing its own SIP URI; or

-
if the request is routed elsewhere, create a Record-Route header containing its own SIP URI;

13A)
if the request is routed to the P-CSCF remove the P-User-Database header if present; and
14)
forward the request based on the topmost Route header.

If the S-CSCF fails to receive a SIP response or receives a 408 (Request Timeout) response or a 5xx response from the AS, the S-CSCF shall: 
-
if the default handling defined in the filter criteria indicates the value "SESSION_CONTINUED" as specified in 3GPP TS 29.228 [14] or no default handling is indicated, execute the procedure from step 4; and

-
if the default handling defined in the filter criteria indicates the value "SESSION_TERMINATED" as specified in 3GPP TS 29.228 [14], either forward the received response or, if the request is an initial INVITE request, send a 408 (Request Timeout) response or a 5xx response towards the originating UE as appropriate (without verifying the matching of filter criteria of lower priority and without proceeding for further steps).

If the S-CSCF receives any final response from the AS, it shall forward the response towards the originating UE (without verifying the matching of filter criteria of lower priority and without proceeding for further steps). 
When the S-CSCF receives any response to the above request and forwards it to AS, the S-CSCF shall insert a P-Charging-Vector header containing the orig-ioi parameter, if received in the request, and a type 3 term-ioi parameter in the response. The S-CSCF shall set the type 3 term-ioi parameter to a value that identifies the sending network of the response and the orig-ioi parameter is set to the previously received value of orig-ioi.

NOTE 7:
Any received term-ioi parameter will be a type 3 term-ioi. The term-ioi parameter identifies the service provider from which the response was sent. 

When the S-CSCF receives, destined for an unregistered user, an initial request for a dialog or a request for a standalone transaction, the S-CSCF shall:

1)
Void.

2)
execute the procedures described in 1, 2, 3, 4, 5, 6, 7, 11, 13; 13A and 14 in the above paragraph (when the S-CSCF receives, destined for the registered served user, an initial request for a dialog or a request for a standalone transaction).

3)
In case that no AS needs to be contacted, then S-CSCF shall return an appropriate unsuccessful SIP response. This response may be a 480 (Temporarily unavailable) and terminate these procedures.

NOTE 8:
When the S-CSCF does not have the user profile, before executing the actions as listed above, it initiates the S-CSCF Registration/deregistration notification with the purpose of downloading the relevant user profile (i.e. for unregistered user) and informs the HSS that the user is unregistered. The  S-CSCF will assess triggering of services for the unregistered user, as described in 3GPP TS 29.228 [14]. When requesting the user profile the S-CSCF can include the information in the P-Private-Key header in S-CSCF Registration/deregistration notification.

Prior to performing S-CSCF Registration/Deregistration  procedure with the HSS, the S-CSCF decides which HSS to query, possibly as a result of a query to the Subscription Locator Functional (SLF) entity as specified in 3GPP TS 29.228 [14] or use the value as received in the P-User-Database header in the initial request for a dialog or a request for a standalone transaction as defined in RFC 4457 [82]. The HSS address received in the response to SLF query can be used to address the HSS of the public user identity with further queries.

When the S-CSCF receives any 1xx or 2xx response to the initial request for a dialog (whether the user is registered or not), it shall:

1)
if the response corresponds to an INVITE request, save the Contact and Record-Route header field values in the response such that the S-CSCF is able to release the session if needed;

2)
if the response is not forwarded to an AS (i.e. the response is related to a request that was matched to the first  executed initial filter criteria), insert a type 2 term-ioi parameter in the P-Charging-Vector header of the outgoing response. The type 2 term-ioi is set to a value that identifies the sending network of the response and the orig-ioi parameter is set to the previously received value of orig-ioi. Values of orig-ioi and term-ioi in the received response are removed;

3)
in the case where the S-CSCF has knowledge that the SIP URI contained in the received P-Asserted-Identity header is an alias SIP URI for a tel URI, the S-CSCF shall add a second P-Asserted-Identity header containing this tel URI, including the display name associated with the tel URI, if available. If the P-Asserted-Identity header contains only a tel URI, the S-CSCF shall add a second P-Asserted-Identity header containing a SIP URI. The added SIP URI shall contain in the user part a "+" followed by the international public telecommunication number contained in tel URI, and user's home domain name in the hostport part. The added SIP URI shall contain the same value in the display name as contained in the tel URI. The S-CSCF shall also add a user parameter equals "phone" to the SIP URI;

4)
in case the response is sent towards the originating user, the S-CSCF may remove the P-Access-Network-Info header based on local policy rules and the destination user (Request-URI); and
5)
save an indication that GRUU routing is to be performed for subsequent requests sent within this same dialog if:

a)
there is a record-route position saved as part of the initial dialog request state; and 

b)
the contact address in the response is a valid GRUU as specified in subclause 5.4.7A.4.
NOTE 9:
There could be several responses returned for a single request, and the decision to insert or modify the Record-Route needs to be applied to each. But a response might also return to the S-CSCF multiple times as it is routed back through AS. The S-CSCF will take this into account when carrying out step 5) to ensure that the information is stored only once.

When the S-CSCF receives a response to a request for a standalone transaction (whether the user is registered or not), in the case where the S-CSCF has knowledge that the SIP URI contained in the received P-Asserted-Identity header is an alias SIP URI for a tel URI, the S-CSCF shall add a second P-Asserted-Identity header containing this tel URI, including the display name associated with the tel URI, if available. If the P-Asserted-Identity header contains only a tel URI, the S-CSCF shall add a second P-Asserted-Identity header containing a SIP URI. The added SIP URI shall contain in the user part a "+" followed by the international public telecommunication number contained in tel URI, and user's home domain name in the hostport part. The added SIP URI shall contain the same value in the display name as contained in the tel URI. The S-CSCF shall also add a user parameter equals "phone" to the SIP URI. In case the response is forwarded to an AS that is located within the trust domain, the S-CSCF shall retain the P-Access-Network-Info header and the access-network-charging-info parameter in the P-Charging-Vector header; otherwise, the S-CSCF shall remove the P-Access-Network-Info header and the access-network-charging-info parameter in the P-Charging-Vector header. 

When the S-CSCF receives the 200 (OK) response for a standalone transaction request, the S-CSCF shall: 

1)
insert a P-Charging-Function-Addresses header populated with values received from the HSS if the message is forwarded within the S-CSCF home network, including towards an AS; and

2)
if the response is not forwarded to an AS (i.e. the response is related to a request that was matched to the first executed initial filter criteria), insert a type 2 term-ioi parameter in the P-Charging-Vector header of the outgoing response. The type 2 term-ioi is set to a value that identifies the sending network of the response and the type 2 orig-ioi parameter is set to the previously received value of orig-ioi.

NOTE 10:
If the S-CSCF forked the request of a stand alone transaction to multiple UEs and receives multiple 200 (OK) responses, the S-CSCF will select and return only one 200 (OK) response. The criteria that the S-CSCF employs when selecting the 200 (OK) response is based on the operator's policy (e.g. return the first 200 (OK) response that was received).

When the S-CSCF receives, destined for a served user, a target refresh request for a dialog, prior to forwarding the request, the S-CSCF shall:

1)
if the incoming request is received on a dialog for which GRUU routing is to be performed and the Request-URI is not the GRUU for this dialog, then return a response of 400 (Bad Request).

2)
if the incoming request is received on a dialog for which GRUU routing is to be performed and the Request-URI contains the GRUU for this dialog then the S-CSCF shall:

-
perform the procedures for Request Targeting specified in draft-ietf-sip-gruu [93], using the public user identity and Instance ID derived from the Request-URI, as specified in subclause 5.4.7A;

-
if no contact can be selected, return a response of 480 (Temporarily Unavailable).

3)
remove its own URI from the topmost Route header;

4)
for INVITE dialogs (i.e. dialogs initiated by an INVITE request), save the Contact and Cseq header field values received in the request such that the S-CSCF is able to release the session if needed;

5)
create a Record-Route header containing its own SIP URI; and

6)
forward the request based on the topmost Route header.

When the S-CSCF receives any 1xx or 2xx response to the target refresh request for a dialog (whether the user is registered or not), the S-CSCF shall:

1)
for INVITE dialogs, replace the saved Contact header field values in the response such that the S-CSCF is able to release the session if needed; and

2)
in case the response is forwarded to an AS that is located within the trust domain, the S-CSCF shall retain the P-Access-Network-Info header and the access-network-charging-info parameter in the P-Charging-Vector header; otherwise, the S-CSCF shall remove the P-Access-Network-Info header and the access-network-charging-info parameter in the P-Charging-Vector header.

When the S-CSCF receives, destined for the served user, a subsequent request other than target refresh request for a dialog, prior to forwarding the request, the S-CSCF shall:

1)
if the incoming request is received on a dialog  for which GRUU routing is to be performed and the Request-URI is not the GRUU for this dialog, then return a response of 400 (Bad Request).

2)
if the incoming request is received on a dialog  for which GRUU routing is to be performed and the Request-URI contains the GRUU for this dialog then the S-CSCF shall:

-
perform the procedures for Request Targeting specified in draft-ietf-sip-gruu [93], using the public user identity and Instance ID derived from the Request-URI, as specified in subclause 5.4.7A;

-
if no contact can be selected, return a response of 480 (Temporarily Unavailable).

3)
remove its own URI from the topmost Route header; and

4)
forward the request based on the topmost Route header.

When the S-CSCF receives a response to a a subsequent request other than target refresh request for a dialog, in case the response is forwarded to an AS that is located within the trust domain, the S-CSCF shall retain the P-Access-Network-Info header and the access-network-charging-info parameter from the P-Charging-Vector header; otherwise, the S-CSCF shall remove the P-Access-Network-Info header and the access-network-charging-info parameter from the P-Charging-Vector header.

With the exception of 305 (Use Proxy) responses, the S-CSCF shall not recurse on 3xx responses.

****Next Change****
5.4.7A
GRUU management
5.4.7A.1
Overview of GRUU operation
The S-CSCF provides a service of assigning and translating GRUUs for use by registered UEs. This is conducted as specified in draft-ietf-sip-gruu [93] and draft-ietf-sipping-gruu-reg-event [94].  Two kinds of GRUUs are assigned: public GRUUs and temporary GRUUs.

Each assigned GRUU represents an association between a public user identity and an Instance ID provided by a registering UE. It is used to address a particular UE that possesses the Instance ID and registers with the public user identity. The GRUU also denotes a contact address registered with a public user identity when the contact address has a "+sip.instance" header parameter containing the the GRUU Instance ID.

The S-CSCF issues GRUUs as part of the registration process, and also reports GRUUs as part of notifications for subscriptions to the "reg" event package. The S-CSCF always issues GRUUs in pairs – a public GRUU and a temporary GRUU.
5.4.7A.2
Representation of public GRUUs
Each public GRUU shall conform to all requirements specified in draft-ietf-sip-gruu [93].
The S-CSCF constructs a public GRUU by adding a "gr" URI parameter to a public user identity. The "gr" parameter serves as an indicator that the URI is in fact a GRUU and carries a value that encodes the Instance ID.

By default, the value of the "gr" parameter is a copy of the value of the "sip.instance" header parameter from a Contact address registered with the S-CSCF, with escaping of special characters as specified in RFC3261 [26]. A different representation of the Instance ID may be specified for specific forms of Instance ID.
Editor’s Note: The specification of such additional specific representations of the instance ID is FFS.

The public GRUU for a particular association of public user identity and Instance ID is persistent. The same public GRUU will be returned each time a registration is performed with a particular pair of public user identity and Instance ID.
5.4.7A.3
Representation of temporary GRUUs
Each temporary GRUU shall conform to all requirements specified in draft-ietf-sip-gruu [93].
Each temporary GRUU shall contain a "gr" URI parameter, which serves as an indicator that the URI is in fact a GRUU. It shall not contain a value.

Because of the limited lifetime of an temporary GRUU, only the S-CSCF that created a temporary GRUU is required to understand how to translate that GRUU to the corresponsing public user identity and Instance ID. 

The specific representation of a temporary GRUU may be decided by each S-CSCF implementation. Temporary GRUUs must route to the assigning S-CSCF without requiring each assigned GRUU to be stored in the HSS.

The S-CSCF may choose a representation of temporary GRUUs that requires no extra state to be retained, such as that specified in draft-ietf-sip-gruu [93]. Alternatively, the S-CSCF may choose a stateful representation. This is an implementation choice.

NOTE:
One possible implementation is for the S-CSCF to have a statically configured wildcard PSI that routes to it, with each temporary GRUU being encoded so that it matches the wildcard.

5.4.7A.4
GRUU recognition and validity
The S-CSCF shall be able to recognize those GRUUs it has assigned, verify their validity, and extract the associated public user identity and Instance ID. This is true for both public GRUUs and temporary GRUUs.

GRUUs are distinguished from other URIs by the presence of a "gr" URI parameter. Public GRUUs are distinguished from temporary GRUUs by the presence of a value for the "gr" URI parameter.

The Instance ID is derived from a public GRUU by decoding the value of the "gr" parameter in conformance with the encoding rules specified in sub-clause 5.4.7A.2. The public user identity is extracted from a public GRUU by removing the "gr" URI parameter.

The S-CSCF can recognize a public GRUU as valid if the derived Instance ID is a syntactically correct URN, and the derived public user identity compares equal, according to the comparison rules of RFC3261 [26], to a public user identity active within the S-CSCF. 

The public user identity and Instance ID are derived from a temporary GRUU via implementation specific means consistent with the way temporary GRUUs are constructed. The validity of a temporary GRUU shall be determined in conformance with draft-ietf-sip-gruu [93], and is determined using implementation specific means.
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