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*** 1st Change ***

A.4
Functional Elements

A.4.1
V-PCRF
The V-PCRF functionality defined in subclause 4.3.2 shall apply. For the purpose of Fixed Broadband Access Interworking the V‑PCRF functionalities defined here are applicable:

-
If an S9a Session Establishment request is received from the BPCF, the V-PCRF shall initiate an S9 Session/Subsession Establishment procedure towards the H-PCRF.

-
If an S9a Session Termination is received from the BPCF, the V-PCRF shall initiate an S9 Session/Subsession Termination towards the H-PCRF. 


-
For home routed roaming case, in case 1:

-
If an S9 Session/Subsession Establishment trigger is received from the H-PCRF, then the V-PCRF shall initiate an S9a Session Establishment trigger towards the BPCF and an S9 Session/Subsession Establishment towards the H-PCRF.

-
For the WLAN scenario, if an S9 Session/Subsession Termination is received from the H-PCRF, then the V-PCRF shall initiate an S9a Session Termination procedure towards the BPCF.
· For the H(e)NB scenario, if an S9 Session Termination is received from the H-PCRF for the last UE connected to a H(e)NB local IP address and there is no S15 session linked with the S9a session, then the V-PCRF shall initiate an S9a Session Termination procedure towards the BPCF. Otherwise it shall initiate an S9a Session Modification procedure.
-
If an S9 Session Modification is received from the H-PCRF, then the V-PCRF shall trigger an S9a Session Establishment, Modification or Termination towards the BPCF.
NOTE: For H(e)NB scenario, when the V-PCRF receives an S9 Session Modification that corresponds to a change of the H(e)NB local IP address and there are no more UEs connected to the previous H(e)NB the V-PCRF will terminate the S9a session related to that H(e)NB address 
-
For both home routed and visited access roaming cases, in case 2a, case 2b:

-
If a Gateway Control Session establishment from the BBERF (ePDG) occurs and there is no S9a session established, then the V-PCRF shall initiate an S9a session establishment with the BPCF and an S9 session establishment with the H-PCRF.

-
If the last Gateway Control Session from the BBERF (ePDG) is terminated, then the V-PCRF shall initiate an S9a Session Termination towards the BPCF and an S9 Session Termination towards the H-PCRF.


- 
For visited access roaming case, in case 1:

-
If an IP-CAN Session Establishment from the PCEF occurs and there is no S9a session established, then the V-PCRF shall initiate an S9a session establishment with the BPCF and an S9 session establishment with the H-PCRF.

-
For the WLAN scenario, if the last IP-CAN Session from the PCEF is terminated, then the V-PCRF shall initiate an S9a Session Termination towards the BPCF and an S9 Session Termination towards the H-PCRF.
· For the H(e)NB scenario, if the last IP-CAN Session for the last UE connected to a H(e)NB is terminated and there is no S15 session linked to the S9a session, then the V-PCRF shall initiate an S9a Session Termination towards the BPCF and an S9 Session Termination towards the H-PCRF. Otherwise, the V-PCRF shall initiate an S9a Session Modification Request towards the BPCF.
For the NSWO scenario, the following V-PCRF functionalities are applicable:
-
For the roaming scenario, the V-PCRF shall handle incoming request of S9a* session procedures; 

-
 If an S9a* Session Establishment request is received for a roaming user over the S9a* reference point, then the V‑PCRF shall conclude that the IP‑CAN session is used for NSWO.
A.4.2
H-PCRF
The H-PCRF functionality defined in subclause 4.3.1 shall apply. For the purpose of Fixed Broadband Access interworking, the H‑PCRF functionalities defined here are applicable to the home routed scenario:

-
For case 1, if an IP-CAN Session Establishment is received over Gx then, if this is the first IP-CAN session for this UE, the H-PCRF shall trigger an S9 Session Establishment to the V-PCRF.

-
For case 1, if an IP-CAN Session Termination is received over Gx then if this is the last IP-CAN session for this UE, the H-PCRF shall initiate an S9 session Termination Request to the V-PCRF.

-
If PCC Rules are generated, the H-PCRF shall send QoS rules to the V-PCRF to request admission control over S9.

-
If a PCEF-Initiated IP-CAN Session Modification Procedure occurs over Gx to update the UE local IP Address and UDP port number for WLAN scenario, then the H-PCRF shall initiate an S9 Session Modification procedure including these data towards the V-PCRF.

-
If a PCEF-Initiated IP-CAN Session Modification Procedure occurs over Gx to update the H(e)NB local IP Address and UDP port number for H(e)NB scenario, then the H-PCRF shall check whether there is an S9 Session already established for that subscriber based on H(e)NB local IP Address. If it is already established, the H-PCRF shall link the Gx session to the S9 Session corresponding to the H(e)NB local IP Address. Otherwise, H-PCRF shall initiate an S9 Session Establishment procedure including these data towards the V-PCRF.
For the NSWO scenario, in case of roaming, the H-PCRF shall determine the applicable PCC rules based on home operator policy for the specific UE when it receives the S9 session establishment request from V-PCRF with the NSWO-APN.
*** 2nd Change ***

A.5.1
Session Establishment over S9a

A.5.1.1
EPC-Routed traffic

A.5.1.1.1
S9a Session Establishment Trigger by PCRF
For WLAN scenario, when PCRF or V-PCRF receives the Gateway Control Session Establishment from the BBERF (ePDG) or IP-CAN session establishment from the PCEF, (V-) PCRF determines if an S9a session is already present for this IP-CAN session. If not, the V-PCRF shall trigger an S9a session establishment procedure from the BPCF.
For case 1, when the UE is roaming with the home routed case and GTP-based S2b is used or trusted S2c is used, if the V-PCRF receives the S9 Session/Subsession Establishment Trigger from the H-PCRF, the V-PCRF shall trigger S9a session establishment procedure from the BPCF.
For case 2a, when the UE is roaming with the home routed case and untrusted S2c is used, if the V-PCRF receives the S9 Session Establishment Trigger from the H-PCRF, the V-PCRF shall trigger S9a session establishment procedure from the BPCF. 
For H(e)NB scenario, when (V-)PCRF receives the Gateway Control Session Establishment from the BBERF or IP-CAN session establishment from the PCEF, or S15 Session Establishment from the HNB (for CS Support), (V-)PCRF determines if an S9a session is already present for this H(e)NB Local IP Address. If not, the V-PCRF shall trigger an S9a session establishment procedure from BPCF. For case 1 when the UE is roaming with the home routed case and, the V-PCRF receives the S9 Session/Subsession Establishment Trigger from the H-PCRF, the V-PCRF determines if an S9a session is already present for that H(e)NB Local IP Address. If an S9a session is not already established, the (V-) PCRF shall trigger an S9a session establishment procedure from the BPCF. If an S9a session is already established and the UE is connected to the network via the H(e)NB, the (V-) PCRF shall update the S9a session with the QoS rules if they were provided from the H-PCRF.
NOTE: 
Depending on the deployment there can be one or multiple H-PCRF(s) that establish an S9 session for a given H(e)NB address. The V-PCRF can link more than one S9 session to the same S9a session, i.e. upon reception of a TER command, the V-PCRF can generate a RAR command when the S9a session exists. Upon reception of a TER command or a RAR command, that does not include QoS rules it is expected that the BPCF will generate a CCR command in order to ask for the QoS rules related to that S9a session.
NOTE:  How the BPCF relates S9a sessions received from different PCRFs.is out of the scope of 3GPP.

The (V-) PCRF shall send a TER command to BPCF to trigger S9a session establishment procedure. The PCRF shall include the Auth-Session-State AVP set to NO_STATE_MAINTAINED.

For WLAN scenario the (V-) PCRF shall include the local UE IP address, within the UE-Local-IP-Address AVP the UDP Source Port within the UDP-Source-Port AVP if available and the IMSI. within the Subscription-Id
For the H(e)NB scenario the (V-) PCRF shall include H(e)NB Local IP address within the HeNB-Local-IP-Address AVP and the UDP Source Port within the UDP-Source-Port AVP if available.
The BPCF shall reply (V-) PCRF with a TEA command, and initiate the S9a Session establishment procedure as described in subclause A.5.1.2.

*** 3rd Change ***

A.5.2
Session Termination over S9a
A.5.2.1
EPC-Routed Traffic
A.5.2.1.1
S9a Session Termination initiated by the (V-) PCRF
This procedure is performed when the (V-) PCRF knows that the 3GPP UE released the last PDN connection and request the BPCF to release the S9a session for the WLAN scenario and for the H(e)NB scenario. This occurs in the following cases:

-
When the (V-) PCRF receives a Gateway Control Session Termination from the BBERF that corresponds to the last Gxx session linked to the S9a session.
NOTE: BBERF refers to both ePDG and S-GW.
-
For the WLAN scenario, when the PCRF receives an IP-CAN session termination from the PCEF or decides to terminate the IP-CAN session that corresponds to the last active IP-CAN session.
· For the H(e)NB scenario, when the PCRF receives an IP-CAN session termination from the PCEF or decides to terminate the IP-CAN session that corresponds to the last active IP-CAN session for the last subscriber connected to the H(e)NB and there is no S15 session linked to the S9a session.
-
For the H(e)NB scenario, when the ( V-)PCRF receives an S15 Session Termination that corresponds to a H(e)NB address for which an S9a session exists.

-
For the roaming case in WLAN scenario, when the V-PCRF receives an S9 Session/Subsession Termination initiated by the H-PCRF.
-
For the roaming case in H(e)NB scenario, when the V-PCRF receives an S9 Session Termination that corresponds to the last UE connected to that H(e)NB. 

-
For the roaming case in H(e)NB scenario, when the V-PCRF receives an S9 Session Modification that corresponds to a change of the H(e)NB local IP address and there are no more UEs connected to the previous H(e)NB.
NOTE: In this case the V-PCRF will initiate a new S9a Session Establishment if there is no S9a Session related to the new H(e)NB local IP address.

The PCRF shall send an RAR command including the Session-Release-Cause AVP to the BPCF. When the BPCF receives the RAR command, it shall acknowledge the command by sending an RAA command to the PCRF. 
The BPCF shall send a CCR command with the CC-Request-Type AVP set to the value "TERMINATION_REQUEST".

To acknowledge the CCR command, the (V-) PCRF shall send a CCA command including the result code within Result-Code AVP.
*** 4th Change ***

A.5.3
Session Modification over S9a
A.5.3.1
EPC-Routed traffic

A.5.3.1.1
S9a Session Modification initiated by the (V-) PCRF
The (V-) PCRF may initiate an S9a Session Modification by sending a RAR command to the BPCF in the following conditions.
-
For WLAN scenario in the non-roaming case, solicited by the BBERF/PCEF when the Local IP Address and or UDP port is changed or
· For H(e)NB scenario for CS services, solicited by the HNB GW, when the (V-) PCRF receives an S15 Session Modification or
-
For both WLAN scenario and H(e)NB scenario in the non-roaming case, the PCRF decides to update the QoS information to the BPCF (e.g. subscription change, AF requests, etc) or
· When the (V-) PCRF receives a Gateway Control Session Termination from the BBERF (ePDG) that does not correspond to the last Gxx session linked to the S9a session or
· When the PCRF receives an IP-CAN session termination from the PCEF or decides to terminate the IP-CAN session and it does not corresponds to the last active IP-CAN session linked to that S9a session or
· For the H(e)NB scenario, when the PCRF receives an IP-CAN session termination from the PCEF or decides to terminate the IP-CAN session that corresponds to the last active IP-CAN session for the last subscriber connected to the H(e)NB and there is an active S15 session linked to the S9a session. or
-
For WLAN scenario in the roaming case, the H-PCRF initiates an S9 Session Modification procedure or
-
For H(e)NB scenario in the roaming case, the H-PCRF initiates an S9 Session Establishment and there is an S9a session already created for that H(e)NB or
-
For H(e)NB scenario in the roaming case, the H-PCRF initiates an S9 Session Termination procedure and there are more UEs already connected to the network via the related H(e)NB or there is an S15 session active for that H(e)NB..
NOTE: For H(e)NB scenario, the V-PCRF will not initiate an S9a Session Modification upon reception of an S9 Session Modification or IP-CAN session modification or Gateway Control Session QoS Rule Request if only the HeNB-Local-IP-Address AVP and/or UDP-Source-Port AVP is changed.
NOTE: For H(e)NB scenario, the V-PCRF will initiate an S9a Session Modification upon reception of an S9 Session Establishment Trigger if there is an existing S9a session already established for that H(e)NB address.

The (V-) PCRF may include in the RAR command the local UE IP Address within UE-Local-IP-Address AVP  (WLAN scenario) or the H(e)NB Local IP address within HeNB-Local-IP-Address AVP (H(e)NB scenario) and the UDP source port within UDP-Source-Port AVP, if available. If the QoS information needs to be updated to the BPCF, the PCRF shall include QoS-Rule-Install AVP and/or QoS-Rule-Remove AVP.

The BPCF shall perform QoS validation and shall include the result of the procedure in the RAA command in a Result-Code or Experimental-Result-Code AVP. 

*** 5th Change ***

A.6.1
Session Establishment over S9
A.6.1.1
EPC-Routed Traffic

A.6.1.1.1
S9 Session/Subsession Establishment Triggered by H-PCRF

When the H-PCRF receives an IP-CAN Session establishment from the PCEF including either the H(e)NB-Local-IP-Address AVP or UE-Local-IP-Address AVP and the user is roaming in a Visited Network, the H-PCRF determines if an S9 session exists for this IP-CAN session.  If the S9 session is not already established, the H-PCRF shall trigger an S9 session establishment procedure from the V-PCRF; otherwise the H-PCRF shall trigger an S9 subsession establishment procedure from the V-PCRF.
The H-PCRF shall send a TER command to V-PCRF to trigger the S9 session establishment procedure. The H-PCRF shall include in the TER command the IMSI within the Subscription-Id AVP and the UDP port within UDP-Source-Port AVP if available. The H-PCRF shall include the Auth-Session-State AVP set to NO_STATE_MAINTAINED.
The H-PCRF shall send a RAR command to V-PCRF to trigger the S9 subsession establishment procedure. The H-PCRF shall include in the RAR command the IMSI within the Subscription-Id AVP and the UDP port within UDP-Source-Port AVP if available.
For WLAN scenario, the H-PCRF shall also include the local UE IP address within the UE-Local-IP-Address AVP.

For H(e)NB scenario, the H-PCRF shall also include the H(e)NB Local IP address within the HeNB-Local-IP-Address AVP.

The V-PCRF shall reply the H-PCRF with a TEA/RAA command, and initiate the S9a Session establishment procedure as described in subclause A.5.1.1.1 (when no S9a session exists) or the S9a Session modification procedure as described in subclause A.5.3.1.1 (when there already exists an S9a session).
A.6.1.1.2
S9 Session/Subsession Establishment

When the V-PCRF receives one of the following triggers

-
a Gateway Control Session Establishment from the BBERF (ePDG) with UE Local IP address 

-
an IP-CAN Session Establishment from the PCEF with UE Local IP address 

-
a Gateway Control Session Establishment from the BBERF with H(e)NB IP address 

-
an IP-CAN Session Establishment from the PCEF with H(e)NB IP address

-
an S9a Session Establishment from the BPCF
then the V-PCRF determines if an S9 session is already present for that subscriber. If the S9 session is not already established, the V-PCRF initiates an S9 Session Establishment Procedure. 
The V-PCRF shall send a CCR command following current S9 procedures including the information received over Gx, Gxx or S9a.

If the procedure is initiated by the BPCF the V-PCRF shall map the S9a session-id to the corresponding S9 session-id. If the procedure is initiated by the BBERF/PCEF, the V-PCRF shall map the Gxx/Gx session-id to the corresponding S9 session-id.

If the procedure is initiated by the BBERF or PCEF, the V-PCRF shall initiate the S9a procedures as described in subclause A.5.

To acknowledge the CCR command, the H-PCRF shall send a CCA command including the result code within Result-Code AVP. The H-PCRF provides the QoS-Rule-Install AVP to include the applicable QoS Rules and,  if available, the ePDG IP address (for S2b and untrusted S2c access) within AN-GW-Address AVP or, if available, the PDN GW IP address (for trusted S2c access) within 3GPP-GGSN-Address AVP (IPv4 address) or 3GPP-GGSN-IPv6-Address AVP (IPv6 address).
A.6.1.2
NSWO Traffic

When the V-PCRF receives an S9a* Session Establishment from the BPCF, then the V-PCRF determines if an S9 session is already present for that subscriber. If the S9 session is not already established, the V-PCRF initiates an S9 Session Establishment Procedure; otherwise, the V-PCRF initiates an S9 Subsession Establishment Procedure.
The V-PCRF shall send a CCR command following current S9 procedures including the information received over S9a*.

The V-PCRF shall link the S9a* session with the corresponding S9 session.

The H-PCRF shall acknowledge the request using a CCA command.
A.6.2
Session Termination over S9

A.6.2.1
EPC-Routed traffic
A.6.2.1.1
S9 Session/Subsession Termination initiated by the H-PCRF
This procedure is initiated by the H-PCRF to terminate an S9 session when the last IP-CAN session related to a subscriber is terminated. The procedure described in subclause 4.5.2.4 shall apply. The V-PCRF shall apply the corresponding S9a session procedure according to subclause A.5.
The V-PCRF shall send a CCR command with the CC-Request-Type AVP set to the value "TERMINATION_REQUEST".

To acknowledge the CCR command, the H-PCRF shall send a CCA command including the result code within Result-Code AVP.
A.6.2.1.2
S9 Session/Subsession Termination initiated by the V-PCRF

This procedure is initiated by the V-PCRF to terminate an S9 session/subsession when the V-PCRF receives a Gateway Control Session Termination from the BBERF corresponding to the last PDN connection related to a subscriber. The procedure described in subclause 4.5.2.3 shall apply. The V-PCRF shall initiate the corresponding S9a session procedure as described in subclause A.5.

The V-PCRF shall send a CCR command with the CC-Request-Type AVP set to the value "TERMINATION_REQUEST".

To acknowledge the CCR command, the H-PCRF shall send a CCA command including the result code within Result-Code AVP. 
A.6.2.2
NSWO Traffic
A.6.2.2.1
S9 Session Termination initiated by the V-PCRF
This procedure is initiated by the V-PCRF to terminate an S9 session when the V-PCRF receives an S9a* Session Termination procedure from the BPCF.
The V-PCRF shall send a CCR command with the CC-Request-Type AVP set to the value "TERMINATION_REQUEST".
To acknowledge the CCR command, the H-PCRF shall send a CCA command including the result code within Result-Code AVP.
A.6.3
Session Modification over S9

A.6.3.1
EPC-Routed traffic
A.6.3.1.1
S9 Session Modification initiated by the H-PCRF
The H-PCRF may initiate an S9 Session Modification by sending a RAR command in the following cases:

-
An IP-CAN Session Modification is triggered by the PCEF

-
In response to information provided to the H-PCRF via the Rx reference point

-
From a trigger from the SPR

-
Based on internal policies
The H-PCRF may include in the RAR command the local UE IP Address (WLAN scenario), the H(e)NB Local IP address (H(e)NB scenario) and the UDP port, if provided by the PCEF (home routed case) at command level (case 2a) or within the Subsession-Decision-Info AVP (case 1, case 2b) when this information has changed. 

If the QoS information is changed, the H-PCRF may include QoS rules within the QoS-Rule-Install AVP at command level (case 2a) or within the Subsession-Decision-Info AVP (case 1, case 2b).
The V-PCRF shall initiate the corresponding S9a session procedure according to subclause A.5.
When the RAR command includes QoS rules, the V-PCRF shall validate the QoS information contained within the QoS rules using the current procedures. 

A.6.3.1.2
S9 Session Modification initiated by the V-PCRF

When the V-PCRF receives one of the following triggers:

-
an S9a Session Modification from the BPCF (e.g. when the BBF network cannot sustain the allocated bandwidth) according to subclause A.5.3.1.2 

-
a Gateway Control Session Establishment from the BBERF (case 2b, case 2a) and there is an S9 Session established

-
a Gateway Control Session Modification from the BBERF (case 2b, case 2a)

-
a Gateway Control Session Termination from the BBERF that does not correspond to the last S9 subsession (applicable only to WLAN, case 2b)

NOTE: In the above scenarios, BBERF refers to both ePDG and SGW.

-
an IP-CAN Session Establishment from the PCEF and there is an S9 session established

-
an IP-CAN Session Modification from the PCEF 

-
an IP-CAN Session Termination from the PCEF  that does not correspond to the last S9 subsession 

then the V-PCRF shall send a CCR command following current S9 procedures including the information received over Gx, Gxx or S9a.
NOTE: For H(e)NB scenario, when the S9 Session Modification is generated by the BPCF, the V-PCRF modifies all the S9 sessions affected by the S9a session modification.
A.6.3.2
NSWO traffic

A.6.3.2.1
S9 Session Modification initiated by the H-PCRF

Solicited in response to information provided to the H-PCRF via the Rx reference point or from a trigger from the SPR or based on internal policies, the H-PCRF may initiate an S9 Session Modification procedure by sending a RAR command. 

The H-PCRF may include in the RAR command the local UE IP Address. If the QoS information is changed, the H-PCRF may include PCC rules within the Charging-Rule-Install AVP at command level (case 2a) or within the Subsession-Decision-Info AVP (case 1, case 2b).
A.6.3.2.2
S9 Session Modification initiated by the V-PCRF

When the V-PCRF receives an S9a* Session Modification from the BPCF (e.g. when the BBF network cannot sustain the allocated bandwidth) according to subclause A.5.3.2.2  the V-PCRF shall send a CCR command following the current procedures including the information received over S9a.
*** End of Changes ***
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