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8
Wm Description

8.1
Functionality

The Wm reference point is defined between the 3GPP AAA Server and the PDG. The description of the reference point and its functionality is given in 3GPP TS 23.234 [4].
This clause specifies a Diameter application that supports the functionality of this reference point.

In the roaming case, the 3GPP AAA Proxy shall act as a stateful proxy between the PDG and 3GPP AAA Server.
The Wm reference point shall also support procedures in order that an IMS emergency call specific W-APN shall be supported.
8.2
Protocols

Diameter EAP application is used for authentication of the user. In this case, the PDG shall act as the NAS, as described in 3GPP TS 33.234 [18]. For authorization and other Wm functionalities, NASREQ  and base protocol procedures are used.

The Application-Id to be advertised over Wm reference point corresponds to the EAP, NASREQ or Diameter Base Protocol Application-Id, depending on the command sent over Wm.
8.3
Procedures Description

8.3.1
Authentication Procedures

According to the requirements specified in chapter 8.1, Wm reference point shall enable:

-
Messaging for service authentication between WLAN UE and 3GPP AAA Server/Proxy.

The authentication procedure is used between the PDG and 3GPP AAA Server/Proxy.  It is invoked by the PDG, on receipt from the WLAN-UE of a "tunnel establishment request" message. This takes the form of forwarding an IKE v2 (3GPP TS 33.234 [18]) exchange with the purpose of authenticating in order to set up an IKE Security Association (SA) between the UE and the PDG. Once the IKE SA has been authenticated, more than one tunnel IPSec SA can be negotiated inside the IKE SA. Hence additional (IPSec) tunnels between the UE and PDG do not need to trigger further Diameter_EAP authentication messaging to the 3GPP AAA Server. 
The UE may attempt to set up additional accesses (IKE SA) via the IKE_SA procedure. In such cases, the authentication procedure is triggered over the Wm interface. Each new additional IKE SA shall be handled in a different Diameter session.

The Wm reference point performs authentication based on the reuse of the DER/DEA command set defined in Diameter_EAP (3GPP TS 33.234 [18]).

Table 8.3.1.1: Authentication Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
	 User-Name
	M
	This information element contains the identity of the user.

	EAP payload
	EAP payload
	M
	Encapsulated EAP payload used for UE - 3GPP AAA Server mutual authentication

	Authentication Request Type
	Auth Req Type
	M
	Defines whether authentication only or authentication and authorization are required.  AUTHENTICATION_ONLY is required in this case

	Visited Network Identifier
	Visited-Network-Identifier
	C
	Identifier that allows the home network to identify the Visited Network.

This AVP shall be present if the PDG is not in the WLAN-UE's home network i.e. the WLAN-UE is roaming.

	Access Type
	NAS-Port-Type
	M
	This AVP shall contain the value 5 (Virtual) to indicate that the user accessed the I-WLAN network by WLAN 3GPP IP Access, according to IETF RFC 2865 [17].


Table 8.3.1.2: Authentication Answer

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	EAP payload
	EAP payload
	M
	Encapsulated EAP payload used for UE - 3GPP AAA Server mutual authentication

	Master-Session-Key
	Master-Session-Key
	C
	It contains keying material for protecting the communication between the user and the NAS. Present when Result Code is set to "Success".

	Result code
	Result Code / Experimental-Result-Code
	M
	Result of the operation. 

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol or as per in NASREQ . 1xxx should be used for multi-round, 2xxx for success.

Experimental-Result AVP shall be used for Wm errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.


8.3.1.1
3GPP AAA Server Detailed Behaviour

On receipt of the DER message, the 3GPP AAA Server shall check if the Session-ID corresponds to an ongoing session. If it corresponds to an on-going session, the 3GPP AAA Server shall process the DER message according to 3GPP TS 33.234 [18] and no Diameter EAP authentication shall be triggered over the Wm interface.

If the Session-ID does not correspond to an on-going session, the 3GPP AAA Server shall:

1)
Check that the user exists in the 3GPP AAA Server. If not, the 3GPP AAA Server shall use the procedures defined for the Wx interface to authenticate the user.

2)
Check that the user has a 3GPP-WLAN subscription. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_NO_WLAN_SUBSCRIPTON.

Otherwise, DIAMETER_SUCCESS shall be returned to indicate successful authentication procedure and authentication information shall be returned.

Exceptions to the cases specified here shall be treated by 3GPP AAA Server as error situations, the Result-Code shall be set to DIAMETER_UNABLE_TO_COMPLY. No authentication information shall be returned.

8.3.1.2
3GPP AAA Proxy Detailed Behaviour 
The 3GPP AAA Proxy is required to handle roaming cases in which the PDG is in the VPLMN. The 3GPP AAA Proxy shall act as a stateful proxy.

On receipt of the DEA message, the AAA Proxy shall record the state of the connection (i.e. Authentication Successful).
8.3.1.X
Authentication Procedures for the Emergency Case

For the case where the WLAN-UE is attempting to set up a tunnel (IPSec SA) to the emergency W-APN, authentication shall proceed as described in subclauses 8.3.1.1 and 8.3.1.2 with the following exceptions:
NOTE 1: The UICC-less case is FFS, pending SA3 discussions.
NOTE 2: PDG behaviour for cases where authentication procedures fail are FFS.
NOTE 3: Optimizations whereby authentication procedures may be skipped for emergency case are FFS.
8.3.2
Authorization Procedures

According to the requirements stated in subclause 8.1, Wm reference point shall enable:

-
Carrying messages for service authorization between PDG and 3GPP AAA Server/Proxy.

-
Allow the 3GPP AAA Server/Proxy to retrieve tunnelling attributes and WLAN UE's IP configuration parameters from/via Packet Data Gateway.
This procedure is used between the PDG and 3GPP AAA Server and Proxy. It is invoked by the PDG, on receipt from the WLAN-UE of a "tunnel establishment request" message and subsequent to the success of tunnel authentication i.e. on receipt of a DEA message from the 3GPP AAA Server with Result Code set to "Success".

The Wm reference point performs authorization download based on the reuse of the NASREQ IETF RFC 4005 [12] AAR-AAA command set.

Table 8.3.2.1 Wm Authorization Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Permanent User Identity
	User-Name
	M
	This information element contains the identity of the user.

	Request-Type
	Session-Request -Type
	M
	Type of Wm specific Diameter application request. The following values are to be used:

AUTHORIZATION REQUEST (0)


This value shall indicate the initial request for authorization of the user to the APN.

ROUTING POLICY (1)


This value shall indicate that routing policy AVP is present.

	Visited Network Identifier
	Visited-Network-Identifier
	C
	Identifier that allows the home network to identify the Visited Network.

This AVP shall be present if the PDG is not in the WLAN-UE's home network, i.e. the WLAN-UE is roaming. 

	W-APN-ID
	3GPP-WLAN-APN-Id
	C
	This information element contains the W-APN which the UE is requesting authorization. 

This AVP is present when Session-Request-Type AVP is set to AUTHORIZATION REQUEST.

	Routing Policy
	Routing-Policy
	C
	This AVP includes the routing policy of the tunnel set-up.

This AVP shall be present when Session-Request-Type AVP is set to ROUTING POLICY. The exact format of this AVP is specified in section 10.1.24.




	Routing Information
	Destination-Host
	M
	The 3GPP AAA Server name is obtained from the Origin-Host AVP of a previously received message.


Table 8.3.2.2: AA-Answer

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Registration Result
	Result Code/ Experimental Result Code
	M
	Result of the operation. 

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol.

Experimental-Result AVP shall be used for Wm errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP

	Subscription-ID
	Subscription-ID AVP
	C
	This AVP shall contain the MSISDN and/or the IMSI of the user. 

This AVP shall be present if the Diameter Result Code is set to DIAMETER_SUCCESS

	Max-Subscribed-Bandwidth
	Max-Requested-Bandwidth
	O
	The Max requested bandwidth AVP. Can be sent by the 3GPP AAA Server to the PDG if it is present in the user subscription info held at the 3GPP AAA Server.

	Charging Information
	Charging-Data
	C
	Charging information for the W-APN for that user.

It shall be present when Result-Code is equal to DIAMETER_SUCCESS and when the received Session-Request –Type was set to AUTHORIZATION REQUEST.

	Framed-IP-Address
	Framed-IP-Address
	O
	This AVP contains the remote IPv4 address of the WLAN UE that the 3GPP AAA Server downloaded from the HSS.

This AVP shall not be present when the 3GPP AAA Server received an authorisation request with Session-Request –Type AVP set to ROUTING POLICY.

	Framed-IP-Prefix
	Framed-IP-Prefix
	O
	This AVP contains the remote IPv6 prefix of the WLAN UE that the 3GPP AAA Server downloaded from the HSS.

This AVP shall not be present when the 3GPP AAA Server received an authorisation request with Session-Request –Type AVP set to ROUTING POLICY.

	Permanent User Identity
	User-Name
	
	This information element contains the IMSI of the user.  This shall be present if Registration Result Code is set to "Success" and the AAR did not contain the IMSI.


8.3.2.1
3GPP AAA Server Detailed Behaviour

The 3GPP AAA Server shall, in the following order (if there is an error in any of the steps, the 3GPP AAA Server shall stop processing and return the corresponding error code):

1)
Check that the user exists in the 3GPP AAA Server. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2)
Check the Session-Request-Type AVP:

-
If Request type is set to AUTHORIZATION REQUEST, it indicates that the WLAN-UE is attempting to access the particular W-APN at the PDG and is requesting authorization for such a W-APN access.
· The 3GPP AAA Server shall check whether the Emergency_Access flag is set. If the Emergency_Access flag is set and the W-APN is not that for emergency as defined in 3GPP TS 23.003 [22], the Result-Code shall be set to DIAMETER_AUTHORIZATION_REJECTED. If the W-APN is that defined for emergency access, the behaviour is as described in subsclause 8.3.2.X.
· The 3GPP AAA Server shall check that the user has subscription for the W-APN requested. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_NO_ W-APN_SUBSCRIPTON.

· The 3GPP AAA Server shall check whether the user has access to that W-APN, otherwise Result-Code shall be set to DIAMETER_AUTHORIZATION_REJECTED.

· If the user is roaming (indicated by the presence of the Visited-Network-Identifier AVP), the 3GPP AAA Server shall check if the user is allowed to access the W-APN from a VPLMN. This information is obtained from the HSS within the APN-Authorized AVP. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR_ROAMING_NOT_ALLOWED.

· If the WLAN UE does not already have an active access to this W-APN, the 3GPP AAA Server shall initiate an Access-Number counter for that W-APN and set it to one. If the Access-Number counter has already been initiated, the 3GPP AAA Server shall increment the counter by one. The 3GPP AAA Server  shall then check the counter value against the Maximum-Number-Accesses for that W-APN from that user’s data. If the Access-Number exceeds Maximum-Number-Accesses, the 3GPP AAA Server shall use the 3GPP AAA Server initiated disconnection procedures towards the PDG with which the user has the oldest established access in order to initiate the tear down of the SA associated with that access. The 3GPP AAA Server shall update accordingly the information of active accesses for the W-APN and shall store the PDG IP address and the Session-ID associated with the access.

· The 3GPP AAA Server shall download user data relevant to the W-APN,e.g. WLAN UE remote IP address if present and the charging information as received from the HSS. The Result-Code shall be set to DIAMETER_SUCCESS.

-
If Request type is set to ROUTING POLICY, it indicates that the WLAN-UE already has an active tunnel to the given PDG and is informing the 3GPP AAA Server of the routing policy for the tunnel. The 3GPP AAA Server shall store the Routing-Policy AVP and use Wg procedures to install this policy at the WAG. If this is successful, 3GPP AAA Server shall set Result-Code AVP to DIAMETER_SUCCESS in the AAA message.  If not, Result-Code shall be set to DIAMETER_UNABLE_TO COMPLY.

Exceptions to the cases specified here shall be treated by 3GPP AAA Server as error situations, the Result-Code shall be set to DIAMETER_UNABLE_TO_COMPLY. No authorization information shall be returned.

8.3.2.2
AAA Proxy Detailed Behaviour

The 3GPP AAA Proxy is required to handle roaming cases in which the PDG is in the VPLMN. On this interface, it may act to limit policy enforcement by modifying messages. It shall therefore maintain session state. The 3GPP AAA Proxy shall, in the following order (if there is an error in any of the steps, the 3GPP AAA Proxy shall stop processing and return the corresponding error code).

Check the Request Type AVP:

1)
If Request type indicates AUTHORIZATION REQUEST, it indicates that the WLAN-UE does not have a tunnel active to the particular APN at the PDG and is requesting authorization for such an APN.

a)
The 3GPP AAA Proxy shall check locally configured information whether users from the HPLMN are allowed to access to the W-APN requested from this (V)PLMN. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR _ROAMING_NOT_ALLOWED and the AA-A message sent to the PDG. In all other cases, the message shall be forwarded transparently to the 3GPP AAA Server.

2)
If Request-Type indicates ROUTING POLICY:

a)
This indicates that the WLAN-UE already has an active tunnel to the given PDG and is informing the 3GPP AAA Server of the routing policy for the tunnel. The 3GPP AAA Proxy shall store the Routing-Policy AVP and use Wg procedures to download the policy to the WAG. If this is successful, 3GPP AAA Proxy shall set Result Code to "Success" and send the AAR reply.  If not, Result Code shall be set to DIAMETER_UNABLE_TO COMPLY.

Exceptions to the cases specified here shall be treated by 3GPP AAA Proxy as error situations, the Result-Code shall be set to DIAMETER_UNABLE_TO_COMPLY and AA-A message sent to the PDG.
8.3.2.X
Authorization Procedures in the Emergency Case
8.3.2.X.1
PDG Procedures
For the case where the WLAN-UE is attempting to set up a tunnel (IPSec SA) to the emergency W-APN authorization shall proceed as described in subclauses 8.3.2.1 and 8.3.2.2 with the following exceptions:
National regulations define whether the access for emergencies shall still be granted to UE even if authentication fails. In such case PDG shall skip authentication procedures and W-APN authorization procedures on the Wm interface.
NOTE 1:
PDG behaviour in the UICC less case is FFS. 
NOTE 2:
Cases where authentication fails are FFS.
On receipt of an Authorization Answer from the 3GPP AAA Server with result code set to DIAMETER_ERROR_UNSUITABLE_NETWORK, the PDG shall use procedures defined in 3GPP TS 24.234 to reject the tunnel setup procedure

8.3.2.X.2
3GPP AAA Server Procedures
For the case where the WLAN-UE is attempting to set up a tunnel (IPSec SA) to the emergency W-APN authorization shall proceed as described in subclauses 8.3.2.1 and 8.3.2.2 with the following exceptions:

On receipt of the Authorization Request from the PDG containing the emergency W-APN, the 3GPP AAA Server shall in the following order: 
-
check whether the user is roaming. If the user is roaming and the PDG is in the HPLMN, the 3GPP AAA Server shall reject the authorization request and set the Experimental-Result-Code to DIAMETER_ERROR_UNSUITABLE_NETWORK
-
if the WLAN-UE is not roaming, or is roaming and the PDG is in the VPLMN, the 3GPP AAA Server shall accept the authorization request without subscription check. The 3GPP AAA Server shall not update the Access-Number counter. For this access, the 3GPP AAA Server shall store the indication that this is for IMS emergency case and shall not use procedures described in subclause .8.3.4 to disconnect it (based on Diameter Session ID). 
8.3.3
PDG Initiated Session Termination Procedure

This procedure is used between the PDG and the 3GPP AAA Server. It is invoked by the PDG when the user's tunnel associated with the W-APN has been disconnected. 
W here the user has several accesses(IKE_SA) active, a separate Session Termination procedure shall be initiated for each access (even if the accesses are to the same W-APN).

Table 8.3.3.1: Session Termination Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
	User-Name
	M
	This information element contains the identity of the user.

	W-APN-ID
	3GPP-WLAN-APN-Id
	M
	This information element contains the W-APN which the UE is requesting access.

	Routing Information 
	Destination-Host
	M
	The 3GPP AAA Server name is obtained from the Origin-Host AVP of a previous received message.


Table 8.3.3.2: Session Termination Answer

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Result
	Result-Code / Experimental-Result
	M
	Result of the operation.

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol.

Experimental-Result AVP shall be used for Wm errors.


8.3.3.1
3GPP AAA Server Detailed behaviour

On receipt of the STR, the 3GPP AAA Server shall, in the following order (if there is an error in any of the steps, the 3GPP AAA Server shall stop processing and return the corresponding error code):

a)
Check from the User Name AVP that this corresponds to a user. If not Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

b)
Check that the user has an active session on the received W- APN. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR_W-APN_UNUSED_BY_USER.

c)
If the User is known and the W-APN corresponds to a known session, the 3GPP AAA Server shall remove any PDG specific information connected to that user on that W-APN. and update the status of the subscriber if needed. If the user was a home user, the 3GPP AAA Server shall signal to the WAG to initiate procedures to remove any filtering policy associated with that user's session.  The Result Code shall be set to DIAMETER_SUCCESS.

8.3.3.2
3GPP AAA Proxy Detailed Behaviour 
In the roaming case, the 3GPP AAA Proxy shall forward the STR message to the 3GPP AAA Server. On receipt of an STA with Result-Code set to DIAMETER_SUCCESS, the 3GPP AAA Proxy shall remove any session specific information associated with that user at that W-APN. It shall signal to the WAG to initiate procedures to remove any filtering policy associated with that user's session.
8.3.3.X
PDG Initiated Session Termination Procedure in Emergency Case

PDG shall not use the Session Termination procedures unless triggered by WLAN UE or until after the expiry of the underlying IKE and IPSec SA timers at the PDG associated with the emergency W-APN. 
8.3.4
3GPP AAA Server Initiated Tunnel Disconnect Procedure

This procedure is used between the 3GPP AAA Server and the PDG. It is invoked by the 3GPP AAA Server when the WLAN subscription for the user has been deleted/prohibited in the 3GPP AAA Server or if the particular session must be terminated for any reason and the PDG must be updated with respect to these changes. 
For the case where the user has several accesses (IKE_SA) active at a PDG, a separate Session Termination procedure shall be initiated for each.

The Wm reference point performs the disconnection of user tunnel initiated by the 3GPP AAA Server based on the use of the RFC 3588 [7] Abort-Session-Request / Answer (ASR/ASA) commands.
The 3GPP AAA Server shall not use this procedure in the emergency case.
Table 8.3.4.1: 3GPP AAA Server Initiated Tunnel Disconnection - Request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
	User-Name
	M
	This information element contains the identity of the user.

	W-APN-Id

(see clause 10.5.15)
	3GPP-WLAN-APN-Id
	M
	W-APN Identification.

	Routing Information 
	Destination-Host
	M
	The PDG name is obtained from the Origin-Host AVP of a previous message received from the PDG e.g. included in the authentication command.


Table 8.3.4.2: 3GPP AAA Server Initiated Tunnel Disconnection - Answer

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Result
	Result-Code / Experimental-Result
	M
	Result of the operation.

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol.

Experimental-Result AVP shall be used for Wm errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.


8.3.4.1
Detailed Behaviour

The 3GPP AAA Server shall make use of this procedure to instruct the PDG to disconnect a particular W-APN for a specific user. On receipt of the message, the PDG shall:

1)
Check from the user is known in the PDG. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR_USER_UNKNOWN.

2)
Check that the user has an active session on the received W-APN. If not, Experimental-Result-Code shall be set to DIAMETER_ERROR_W-APN_UNUSED_BY_USER.

3)
If the User is known and the W-APN corresponds to a known session, the PDG shall perform tunnel disconnect procedure of the tunnels associated with that user on that W-APN. The PDG shall further remove any stored user information pertaining to that APN.

4)
The PDG shall set the Result-Code to DIAMETER_SUCCESS and send back the SAA command to the 3GPP AAA Server.

On receipt of the message, the 3GPP AAA Server shall update the related service information and/or status of the subscriber and remove any filtering policy related to the disconnected tunnel from WAG if necessary.

8.3.4.2
3GPP AAA Proxy Behaviour 

On receipt of the ASA message with Diameter Result Code set to DIAMETER_SUCCESS, the 3GPP AAA Proxy shall signal to the WAG to initiate procedures to remove any filtering policy associated with that user's session.
8.3.5
Access and Service Authorization information Update Procedure
This procedure is used between the 3GPP AAA Server and the PDG and is used to modify the authorization parameters provided to the PDG. This may happen due to a modification of WLAN subscriber profile in the HSS
This procedure is performed in two steps:

-
The 3GPP AAA server issues an unsolicited re-authentication and/or re-authorization request towards the PDG.  Upon receipt of such a request, the PDG shall respond to the request and indicate the disposition of the request. This procedure is mapped to the Diameter command codes Re-Auth-Request and Re-Auth-Answer specified in RFC 3588 [7].  Information element content for these messages are shown in tables 8.3.5.1 and 8.3.x.2.
-
Receiving the re-authentication and re-authorization request, the PDG shall initiate a re-authentication and/or re-authorization procedure towards the WLAN-UE and shall then invoke the authentication and/or authorization procedure as described in the sections 8.2.1 and 8.3.2. Information element content for these messages are shown in tables 8.3.2.1 and 8.3.2.2.
For emergency W-APN, 3GPP AAA Server shall not use the Access and Service Authorization information update Procedure.
Table 8.3.5.1: Access and Service Authorization Information Update request

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	User Identity
	User-Name
	M
	This information element contains the identity of the user.

	Re-Auth Request Type
	Re-Auth–Request-Type
	M
	Defines whether the user is to be re-authenticated only, re-authorized only or both.
If it indicates AUTHENTICATE_ONLY, the PDG shall just perform an authentication procedure as described in section 8.2.1.

If it indicates AUTHORIZE_ONLY, the PDG shall just perform an autorization procedure as described in section 8.2.2.

If it indicates AUTHORIZE_AUTHENTICATE, the PDG shall perform both authentication and authorization.

	Routing Information
	Destination-Host
	M
	This information element is obtained from the Origin-Host AVP, which was included in a previous command received from the PDG.


Table 8.3.5.2: Access and Service Authorization information Update response

	Information element name
	Mapping to Diameter AVP
	Cat.
	Description

	Result
	Result-Code / Experimental-Result
	M
	Result of the operation.

Result-Code AVP shall be used for errors defined in the Diameter Base Protocol.

Experimental-Result AVP shall be used for Wm errors. This is a grouped AVP which contains the 3GPP Vendor ID in the Vendor-Id AVP, and the error code in the Experimental-Result-Code AVP.

	User Identity
	User-Name
	M
	This information element contains the identity of the user.


8.3.5.1
Detailed behaviour

The 3GPP AAA server shall make use of this procedure to indicate and update relevant service authorization information in the PDG.

The PDG shall overwrite, for the subscriber identity indicated in the request, current information with the information received from the 3GPP AAA server. A deactivation of service may be initiated if the subscriber lost the authorization of the activated service.
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