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*** 2nd Change ***

8
PCF addressing
8.1
General
The PCF discovery and selection procedures are needed when there are multiple and separately addressable PCFs in a PLMN. It is also possible that a PCF may serve only specific DN(s).

These procedures correlate the AF service session establishment over N5 or Rx with the associated PDU session (Session binding) handled over N7.

These procedures enable the AMF and SMF to address the PCF.
These procedures enable the NEF to address the PCF.
*** 3rd Change ***

8.4.2
Binding Support Function (BSF)
The BSF has the following characteristics:
a)
The BSF has information about the user identity, the DNN, the UE (IP or Ethernet) address(es) and the selected PCF address for a certain PDU session. This information is stored internally in the BSF. Optionally, the BSF can store the binding information in the UDR as structured data by invoking the Nudr_DataRepository_Update service operation, as defined in 3GPP TS 29.519 [12].
b)
For the storage of binding information, the PCF utilizes the Nbsf_management service of the BSF to register, update or remove the binding information from the BSF. The PCF ensures that the binding information is updated each time an IP address is allocated or released for the PDU Session or, for Ethernet PDU Sessions, each time the PCF is notified that a MAC address is taken into use or no more used in the PDU Session.
c)
For the retrieval of binding information, any NF, such as NEF or AF, that needs to discover the selected PCF for the tuple (UE address, DNN, SUPI, GPSI, S-NNSAI, NSI ID) (or for a subset of this tuple) uses the Nbsf_Management_Discovery service operation as defined in 3GPP TS 29.521 [22].
d)
The BSF is able to proxy or redirect Rx requests based on the IP address of a UE. For any AF using Rx, such as P-CSCF, the BSF determines the selected PCF address according to the information carried by the incoming Rx requests.
Such BSF is similar to the DRA defined in 3GPP TS 29.213 [xx]. It shall support the functionality of a proxy agent and a redirect agent as defined in IETF RFC 6733 [yy]. The mode in which it operates (i.e. proxy or redirect) shall be based on operator’s requirements.
NOTE 1:
The proxy mode includes two options:
PA1:
Proxy agent based on the standard Diameter proxy agent functionality. All the messages need to go through the DRA.
PA2:
Proxy agent based on the standard Diameter proxy agent functionality. AF Session establishment messages always go through the DRA. All other messages bypass the DRA
e)
The BSF may be deployed standalone or may be collocated with other network functions such as the PCF, UDR, NRF, and SMF.

NOTE:
Collocation allows combined implementation.
f)
The NF may discover the BSF via NRF by invoking the Nnrf_NFDiscovery service operation or based on local configuration. In case of via NRF the BSF registers the NF profile in NRF. The Range(s) of UE IPv4 addresses, Range(s) of UE IPv6 prefixes supported by the BSF may be provided to NRF.
*** 4th Change ***

8.5
BSF procedures

8.5.1
General

These procedures concern the storage of binding information in the BSF and the retrieval of binding information from the BSF.
This clause also concern the BSF procedures over Rx reference point. Subclause 8.5.x is for the BSF implemented as a Diameter Proxy Agent, and subclause 8.5.y is for the BSF implemented as a Diameter Redirect Agent.
*** 5th Change ***

8.5.x
Proxy BSF
8.5.x.1
General
When the BSF receives a request from an AF, it shall check whether it already has selected a PCF for the Rx session; if it does have a PCF already selected for the Rx session, it shall proxy the request to the corresponding PCF. If the BSF does not have a PCF already selected, it shall select a PCF to handle the Rx session and then proxy the request to the selected PCF.

A client of the BSF shall be capable of sending every message of a session to the BSF (i.e. PA1 option). AF/PCF may be configured to bypass the BSF on Rx session modification messages and Rx session termination messages by sending these types of messages directly to the PCF (i.e. PA2 option).
8.5.x.2
Rx Session Establishment
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Figure 8.5.x.2-1 Rx Session Establishment procedure using BSF (proxy)
1.
A Diameter AAR indicating establishment of an AF session is sent by the AF and received by a BSF (proxy).
2.
The BSF (proxy) stores the session id received from step 1 and shall select a PCF from the binding for the AF. The binding information may be obtained from BSF locally or obtained from the UDR by the BSF as described in subclause 8.5.4.
3.
The BSF (proxy) proxies the Diameter AAR to the target PCF. The proxied Diameter AAR maintains the same Session-Id AVP value.

4.
The PCF returns a Diameter AAA to the BSF (proxy).

5.
BSF (proxy) proxies the Diameter AAA to the AF. The proxied Diameter AAA maintains the same Session-Id AVP value.

6.
If PA2 option is implemented, the AF uses the Origin-Host AVP value provided in the Diameter AAA of step 5. This value is the identity of the target PCF. The AF populates the Destination-Host AVP with this address and sends any subsequent Diameter messages directly to this PCF bypassing the BSF (see subclauses 8.5.x.3 and 8.5.x.4).
8.5.x.3
Rx Session Modification
8.5.x.3.1
AF-initiated

If PA1 option is implemented, only steps 1, 2, 3, 4, 5 are carried out. If PA2 option is implemented, only steps 1a, 4a are carried out.
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Figure 8.5.x.3.1-1 AF-initiated Rx Session Modification procedure using BSF (proxy)
1.
A subsequent Diameter AAR indicating modification of an existing Rx session is sent by the AF and received by the BSF (proxy).
1a
If PA2 option is implemented, based on AF configuration and operator policy, the AF communicates directly to the PCF, bypassing the BSF (proxy), by using the PCF identity obtained through the Origin-Host AVP (see step 6 in clause 8.5.x.2). The AF uses the same active Session-Id AVP value on the Diameter Request sent to the PCF. In such case steps 1, 2, 3, 4, 5 are not carried out.
2.
When receiving a Diameter AAR (Step 1), the BSF (proxy) verifies that there is an active BSF binding for the Rx session based on the Session-Id AVP in the request.
3.
The BSF (proxy) proxies the Diameter AAR to the target PCF.

4.
PCF returns a Diameter AAA to the BSF (proxy).

4a
When receiving a Diameter AAR (Step 1a), PCF returns a Diameter AAA directly to the AF, bypassing the BSF (proxy).

5.
BSF (proxy) proxies the Diameter AAA to the AF.
8.5.x.3.2
PCF-initiated

If PA1 option is implemented, only steps 1, 2, 3, 4, 5 are carried out. If PA2 option is implemented, only steps 1a, 4a are carried out.
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Figure 8.5.x.3.2-1 PCF-initiated Rx Session Modification procedure using BSF (proxy)
1.
A PCF-initiated Diameter RAR indicating an Rx specific action is sent to the AF and received by the BSF (proxy).
1a
If PA2 option is implemented, the PCF communicates directly to the AF, bypassing the BSF (proxy). In such case steps 1, 2, 3, 4, 5 are not carried out.
2.
When receiving a Diameter RAR (Step 1), the BSF (proxy) verifies that there is an active BSF binding for the Rx session based on the Session-Id AVP in the request.
3.
The BSF (proxy) proxies the Diameter RAR to the AF. The proxied Diameter Request maintains the same Session-Id AVP value.

4.
AF returns a Diameter RAA to the BSF (proxy).

4a
When receiving a Diameter RAR (Step 1a), AF returns a Diameter AAA directly to the PCF, bypassing the BSF (proxy).

5.
BSF (proxy) proxies the Diameter RAA to the PCF.
8.5.x.4
Rx Session Termination

8.5.x.4.1
AF-initiated

If PA1 option is implemented, only steps 1, 2, 3, 4, 5 are carried out. If PA2 option is implemented, only steps 1a, 4a are carried out.
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Figure 8.5.x.4.1-1 AF-initiated Rx Session Termination procedure using BSF (proxy)
1.
A Diameter STR indicating termination of an Rx session is sent by the AF to the BSF (proxy). The message uses the same Session-Id AVP value of the active Rx session established between the AF and PCF.
1a
If PA2 option is implemented, based on AF configuration and operator policy, the AF communicates directly to the PCF, bypassing the BSF (proxy), by using the PCF identity obtained through the Origin-Host AVP (see step 6 in clause 8.5.x.2). The AF uses the same active Session-Id AVP value on the Diameter Request sent to the PCF. In such case steps 1, 2, 3, 4, 5 are not carried out.
2.
The BSF (proxy) verifies that there is an active BSF binding for the Rx session based on the Session-Id AVP in the request.

3.
The BSF (proxy) proxies the Diameter STR to the target PCF. The proxied Diameter Request maintains the same Session-Id AVP value.

4.
PCF sends BSF (proxy) a Diameter STA to acknowledge termination of the session.

4a
When receiving a Diameter STR (Step 1a), PCF returns a Diameter STA directly to the AF, bypassing the BSF (proxy).

5.
The BSF marks the Rx session terminated and proxies the Diameter STA to the AF. The proxied Diameter Answer maintains the same Session-Id AVP value.
8.5.x.4.2
PCF-initiated

If PA1 option is implemented, only steps 1, 2, 3, 4, 5 are carried out. If PA2 option is implemented, only steps 1a, 4a are carried out.
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Figure 8.5.x.4.2-1 PCF-initiated Rx Session Termination procedure using BSF (proxy)
1.
A PCF-initiated Diameter ASR requesting the termination of an Rx session is sent to the AF and received by the BSF (proxy).
1a
If PA2 option is implemented, the PCF communicates directly to the AF, bypassing the BSF (proxy). In such case steps 1, 2, 3, 4, 5 are not carried out.
2.
When receiving a Diameter ASR (Step 1), the BSF (proxy) verifies that there is an active BSF binding for the Rx session based on the Session-Id AVP in the request.
3.
The BSF (proxy) proxies the Diameter ASR to the AF. The proxied Diameter ASR maintains the same Session-Id AVP value.

4.
AF returns a Diameter ASA to the BSF (proxy).

4a
When receiving a Diameter ASR (Step 1a), AF returns a Diameter ASA directly to the PCF, bypassing the BSF (proxy).

5.
BSF (proxy) proxies the Diameter ASA to the PCF.
*** 6th Change ***

8.5.y
Redirect BSF
8.5.y.1
General

A BSF implemented as a Diameter redirect agent shall redirect the received Diameter request message by carrying out the procedures defined in clause 6.1.7 of IETF RFC 6733 [61]. The Client shall use the value within the Redirect-Host AVP of the redirect response in order to obtain the PCF identity. The BSF may provide the Redirect-Host-Usage AVP in the redirect response to provide a hint to the Client about how the cached route table entry created from the Redirect-Host AVP is to be used as described in clause 6.13 of IETF RFC 6733 [61].
The BSF may also provide the Redirect-Max-Cache-Time AVP in the redirect response to indicate to the Client the lifetime of the cached route table entry created from the Redirect-Host and Redirect-Host-Usage AVP values as described in clause 6.14 of IETF RFC 6733 [61].
The BSF clients shall use cached route table entry created from the Redirect-Host, Redirect-Host-Usage and Redirect-Max-Cache-Time AVPs to determine whether BSF interaction is required.
The AF shall contact the BSF on Rx session establishment to retrieve the PCF address. The BSF (redirect) does not need to maintain Diameter sessions and Diameter Base redirect procedures are applicable. Therefore, an AF should not send an Rx session modification or termination request to the BSF.
8.5.y.2
Rx Session Establishment
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Figure 8.5.y.2-1 Rx Session Establishment procedure using BSF (redirect)
1.
A Diameter AAR indicating establishment of a new Rx Diameter session with the PCF is sent by the AF and received by a BSF (redirect).
2.
The BSF shall select the PCF from the binding for the AF. The binding information may be obtained from BSF locally or obtained from the UDR by the BSF as described in subclause 8.5.4.
3.
The BSF sends a Diameter AAA indicating redirection as defined in IETF RFC 6733 [61]. The target PCF identity is included in the Redirect-Host AVP.

4.
The AF re-sends the Diameter AAR of step 1 to the target PCF.

5.
PCF returns a Diameter AAA to the AF.
*** End of Changes ***
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