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	Reason for change:
	The general stage 2 requirement says that there shall never be more than one bearer within the same IP-CAN session that has no uplink filter. There is also a requirement that all dedicated bearers shall have an uplink filter, leaving the default bearer as the only candidate having no uplink filter. This is always the case when the default bearer has no TFT. 

The only possibility to have a TFT on the default bearer is that either the UE or the network introduces the TFT. This cannot happen with the establishment of the IP-CAN session, but must occur as a modification of the default bearer.
Further for UE initiated procedures, TS 23.060 specifies that for BCM=MS/NW “The MS shall not add a TFT to a PDP context that was established without a TFT”. The BCM must be MS-only for the MS to create a TFT on the default bearer.

In order to allow the UE, in BCM=MS-only, to create a TFT for the default bearer where the TFT includes filters for the downlink direction only – and by that retain the role of the default bearer to be the default choice for uplink traffic -  the network shall not enforce the inclusion of an uplink filter on the default bearer.

For the network initiated procedures, the normal network behaviour when the PCRF introduces a new PCC rule that includes the QCI/ARP that matches the default bearer is to activate the PCC rule, without initiating any signalling over GTP or with the UE, but the PCRF may force individual SDF filters to be signalled to the UE by specifying the Packet-Filter-Usage AVP to be SEND_TO_UE. See clause 5.3.66.

When PCRF provide a single UL only filter among DL only filters within the PCC rule the criterions is not enough for the PCEF realize whether the single UL filter is a “blocking filter” or a regular filter. 

A “blocking filter” shall not be included to the default bearer while a regular filter may be included to the UE following above rules.



	
	

	Summary of change:
	An indication is defined to be sent from the PCRF to the PCEF within the Packet-Filter-Usage AVP by including a new value DUMMY_FILTER (x) to indicate that the filter is a “blocking filter”.

This enables the PCEF to differentiate the filter handling as follows:

-
For dedicated bearers the filter shall be sent to UE.

-
For the default bearer the filter shall not be sent to the UE.
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*** 1st Change ***
4.5.1
Request for PCC rules

The PCEF shall indicate, via the Gx reference point, a request for PCC rules in the following instances.

1)
At IP-CAN session establishment:

-
The PCEF shall send a CC-Request with CC-Request-Type AVP set to the value "INITIAL_REQUEST". The PCEF shall supply user identification within the Subscription-Id AVP and other attributes to allow the PCRF to identify the rules to be applied. The other attributes shall include the type of IP-CAN within the IP-CAN-Type AVP, the type of the radio access technology, if available, within the RAT-Type AVP, the PDN information, if available, within the Called-Station-Id AVP, the PDN connection identifier, if available, within the PDN-Connection-ID AVP, the UE IPv4 address within the Framed-IP-Address and/or the UE IPv6 prefix within the Framed-IPv6-Prefix AVP and the UE time zone information within 3GPP-MS-TimeZone AVP, if available. The PCEF may also include the Access‑Network-Charging-Address and Access‑Network-Charging-Identifier-Gx AVPs, the SGSN address within either 3GPP-SGSN-Address AVP or 3GPP-SGSN-IPv6-Address AVP, the user location information within 3GPP-User-Location-Info, the Routing Area Identity within RAI AVP, the PLMN id within the 3GPP-SGSN-MCC-MNC AVP, the information about the user equipment within User-Equipment-Info AVP, and the charging characteristics within 3GPP-Charging-Characteristics AVP in the CC-Request. Furthermore, if applicable for the IP-CAN type, the PCEF may indicate the support of network-initiated bearer request procedures by supplying the Network-Request-Support AVP. The PCEF shall also include the APN-AMBR if available using the APN-Aggregate-Max-Bitrate-DL/UL AVPs. If available, the PCEF shall also provide an indication if the default bearer is requested to be used for IMS signalling using the Bearer-Usage AVP. If UE provides information of IP flow mobility change, the PCEF includes IP flow mobility routing rules as defined in subclause 4.3a.4 . The PCEF may provide TDF-Information AVP, if available. The PCEF, based on its local configuration, may additionally provide its control plane address(es) within 3GPP-GGSN-Address AVP and/or 3GPP-GGSN-IPv6-Address AVP, 3GPP-Selection-Mode AVP indicating how the APN was selected, Dynamic-Address-Flag AVP and Dynamic-Address-Flag-Extension AVP defining whether IP address(es) where statically or dynamically allocated and PDN-Connection-Charging-ID AVP containing the charging identifier to identify different records belonging to the same PDN connection.

For IP-CAN types that support multiple IP-CAN bearers, the PCEF may provide the Default-EPS-Bearer-QoS AVP including the ARP and QCI values corresponding to the Default EPS Bearer QoS.


For 3GPP-EPS and 3GPP2 accesses, the PCEF shall provide the IP address(es) (IPv4 or IPv6, if available) of the SGW/AGW within the AN-GW-Address AVP.

For xDSL IP-CAN Type the PCEF may provide the Subscription-Id AVP and shall not provide the RAT Type AVP, The Logical-Access-ID AVP and the Physical-Access-ID AVP shall be provided.
2)
At IP-CAN session modification:

-
IP-CAN session modification with PCEF-requested rules can occur for various reasons, e.g. when:

-
a request to establish or terminate an IP-CAN bearer occurs;

-
a request for resource modification occurs;

-
an Event trigger is met.


The PCEF shall send a CC-Request with CC-Request-Type AVP set to the value "UPDATE_REQUEST". The PCEF may include the Access‑Network-Charging-Address and Access‑Network-Charging-Identifier-Gx AVPs in the CC-Request. For an IP-CAN Session modification where an existing IP-CAN Bearer is modified, the PCEF shall supply within the PCC rule request the specific event which caused the IP-CAN session modification (within the Event-Trigger AVP) and any related data affected by the IP-CAN session modification. Any change in PCC rule status shall be supplied to PCRF within the Charging-Rule-Report AVP. If UE provides information of IP flow mobility change, the PCEF includes IP flow mobility routing rules to the PCRF as specified in clause 4.3a.4.

In the case that the UE initiates a resource modification procedure, the PCEF shall include within the CC-Request the Event-Trigger AVP set to RESOURCE_MODIFICATION_REQUEST and shall include the Packet-Filter-Operation AVP set as follows, with the amendments as specified in Annex A and Annex B:

-
When the UE requests to add filters without any link to existing bearer or existing packet filter, the PCEF shall set the Packet-Filter-Operation AVP to "ADDITION", and shall include:

-
a Packet-Filter-Information AVP for each packet filter requested for addition; 
-
the QoS-Information AVP to indicate the requested QoS for the new packet filters.

-
When the UE requests to add filters, including a link to an existing packet filter, the PCEF shall set the Packet-Filter-Operation AVP to "ADDITION", and shall include:

-
a Packet-Filter-Information AVP for each packet filter requested for addition; and
-
one Packet-Filter-Information AVP with only the Packet-Filter-Identifier AVP, set to the value for the linked existing filter; and

-
the QoS-Information AVP to indicate the requested QoS for the new packet filters and the PCC rule containing the linked packet filter.
-
When the UE requests to modify existing packet filter the PCEF shall set the Packet-Filter-Operation AVP to "MODIFICATION", and shall include:

-
a Packet-Filter-Information AVP, including its Packet-Filter-Identifier AVP value, for each modified packet filter; and

-
if the UE request includes modified QoS information the PCEF shall also include the QoS-Information AVP to indicate the updated QoS for the affected PCC rule(s).
-
When the UE requests to modify the QoS associated with existing packet filter(s), without modifying the filter(s), the PCEF shall set the Packet-Filter-Operation AVP to "MODIFICATION", and shall include:

-
one Packet-Filter-Information AVP with only the Packet-Filter-Identifier AVP, set to the value for each of the affected packet filter(s); and
-
the QoS-Information AVP to indicate the updated QoS for the affected PCC rule(s).
-
When the UE requests to delete existing packet filter the PCEF shall set the Packet-Filter-Operation AVP to "DELETION", and shall include:

-
a Packet-Filter-Information AVP for each packet filter deleted by the UE. Each Packet-Filter-Information AVP shall include a packet filter identifier as provided by the PCRF in the PCC rule within the Packet-Filter-Identifier AVP identifying the previously requested packet filter being deleted; and

-
the QoS-Information AVP to indicate the updated QoS for the affected PCC rule(s).
The PCEF shall calculate the requested GBR, for a GBR QCI, as the sum of the previously authorized GBR for the set of affected PCC rules, containing one or more affected packet filter, adjusted with the difference between the requested GBR for the bearer and previously negotiated GBR for the bearer. For the UE request to add filters, without providing any link to an existing filter, the GBR as requested by the UE for those filters shall be used.

If the request covers all the PCC rules with a bearer binding to the same bearer, then the PCEF may request a change to the QCI for existing packet filters.
A PCC rule is affected if one or more previously assigned packet filter identifiers for filters within the rule are included with the Packet-Filter-Identifier AVP within the request.
For the purpose of adding or modifying a packet filter, the Packet-Filter-Information AVP shall include the packet filter precedence information within the Precedence AVP and the Packet-Filter-Content, ToS-Traffic-Class, Security-Parameter-Index, Flow-Label and Flow-Direction AVPs set to the value(s) describing the packet filter provided by the UE.
PCC rules can also be requested as a consequence of a failure in the PCC rule installation/activation or enforcement without requiring an Event-Trigger. See clause 4.5.12.
NOTE 1:
The UE signalling with the network is governed by the applicable NAS signalling TS. The NAS TS for a specific access may restrict the UE possibilities to make requests compared to what is stated above.
If the Rel-11 feature is supported by both the PCEF and PCRF as described in subclause 5.4.1, the PCRF shall always include at least one uplink packet filter within a provisioned PCC rule. For PCC rules with service data flow filters for the downlink direction only, i.e. the Flow-Direction AVP set to the value DOWNLINK (1), the PCRF shall add an uplink service data flow filter to the resulting PCC rule that effectively disallows any useful packet flows in uplink direction (see subclause 15.3.3.4 in 3GPP TS 23.060 [17] for an example of such a packet filter). The Packet-Filter-Usage AVP value DUMMY_FILTER (x) shall be used for that filter. 
The PCEF shall treat a service data flow filter with the Packet-Filter-Usage AVP value DUMMY_FILTER(x) as follows:

-
If the PCC rule is bound to the default bearer, the PCEF shall not send the packet filter indicated as DUMMY_FILTER(x) to the UE; otherwise

-
if the PCC rule is bound to a dedicated bearer, the PCEF shall add all packet filters from the PCCrule to the existing TFT including the packet filter indicated as DUMMY_FILTER(x).

NOTE 2:
The PCEF translates service data flow filters to TFT filters. The state of TFT packet filters, as defined in 3GPP TS 23.060 [17], for an IP-CAN session requires that there is at most one bearer with no TFT packet filter for the uplink direction.

NOTE 3:
Despite that signalling with the UE in 2G/3G only allows the network to accept or reject the UE request, the PCRF is adding an extra service data flow filter in case that the packet filters in the request for new PCC rules from the PCEF only contain downlink packet filters, by that the PCRF logic is kept agnostic to the RAT used.

NOTE 4:
The PCRF does not add an uplink service data flow filter to the resulting PCC rule if the PCRF detects that the service data flow filters in the PCC rule include a service data flow filter with unspecified direction information, i.e. Flow-Direction AVP set to value UNSPECIFIED (0).

If the PCRF is, due to incomplete, erroneous or missing information (e.g. QoS, SGSN address, RAT type, TFT, subscriber information) not able to provision a policy decision as response to the request for PCC rules by the PCEF, the PCRF may reject the request using a CC Answer with the Gx experimental result code DIAMETER_ERROR_INITIAL_PARAMETERS (5140). If the PCEF receives a CC Answer with this code, the PCEF shall reject the IP-CAN session establishment or modification that initiated the CC Request.

If the PCRF detects that the packet filters in the request for new PCC rules received from the PCEF is covered by the packet filters of outstanding PCC rules that the PCRF is provisioning to the PCEF, the PCRF may reject the request using a CC-Answer with the Gx experimental result code DIAMETER_ERROR_CONFLICTING_REQUEST (5147). If the PCEF receives a CC-Answer with this code, the PCEF shall reject the IP-CAN session modification that initiated the CC-Request.
If the PCRF does not accept one or more of the traffic mapping filters provided by the PCEF in a CC Request (e.g. because the PCRF does not allow the UE to request enhanced QoS for services not known to the PCRF), the PCRF shall reject the request using a CC Answer with the Gx experimental result code DIAMETER_ERROR_TRAFFIC_MAPPING_INFO_REJECTED (5144). If the PCEF receives a CC Answer with this code, the PCEF shall reject the IP-CAN session establishment or modification that initiated the CC Request.
The PCRF shall not combine a rejection with provisioning of PCC rule operations in the same CC Answer.

*** 2nd Change ***
4.5.2.0

Overview
The PCRF shall indicate, via the Gx reference point, PCC rules to be applied at the PCEF. This may be using one of the following procedures:

-
PULL procedure (Provisioning solicited by the PCEF): In response to a request for PCC rules being made by the PCEF, as described in the preceding section, the PCRF shall provision PCC rules in the CC-Answer; or

-
PUSH procedure (Unsolicited provisioning): The PCRF may decide to provision PCC rules without obtaining a request from the PCEF, e.g. in response to information provided to the PCRF via the Rx reference point, or in response to an internal trigger within the PCRF. To provision PCC rules without a request from the PCEF, the PCRF shall include these PCC rules in an RA-Request message. No CCR/CCA messages are triggered by this RA-Request. The PCRF should NOT send a new RA-Request command to the PCEF until the previous RA-Request has been acknowledged for the same IP-CAN session.
For each request from the PCEF or upon the unsolicited provision the PCRF shall provision zero or more PCC rules. The PCRF may perform an operation on a single PCC rule by one of the following means:

-
To activate or deactivate a PCC rule that is predefined at the PCEF, the PCRF shall provision a reference to this PCC rule within a Charging-Rule-Name AVP and indicate the required action by choosing either the Charging-Rule-Install AVP or the Charging-Rule-Remove AVP.

-
To install or modify a PCRF-provisioned PCC rule, the PCRF shall provision a corresponding Charging-Rule-Definition AVP within a Charging-Rule-Install AVP.

-
To remove a PCC rule which has previously been provisioned by the PCRF, the PCRF shall provision the name of this PCC rule as value of a Charging-Rule-Name AVP within a Charging-Rule-Remove AVP.

-
If, for certain accesses, the PCRF performs the bearer binding, the PCRF may move previously installed or activated PCC rules from one IP CAN bearer to another IP CAN bearer. See annex A for further details.

As an alternative to providing a single PCC rule, the PCRF may provide a Charging-Rule-Base-Name AVP within a Charging-Rule-Install AVP or the Charging-Rule-Remove AVP as a reference to a group of PCC rules predefined at the PCEF. With a Charging-Rule-Install AVP, a predefined group of PCC rules is activated. With a Charging-Rule-Remove AVP, a predefined group of PCC rules is deactivated.

The PCRF may combine multiple of the above PCC rule operations in a single command.
When the UE initiates a resource modification procedure, the PCRF shall provision PCC rule(s) that are only related to the UE’s resource modification in the corresponding CCA command.
To activate a predefined PCC rule at the PCEF, the rule name within a Charging-Rule-Name AVP shall be supplied within a Charging-Rule-Install AVP as a reference to the predefined rule. To activate a group of predefined PCC rules within the PCEF (e.g. gold users or gaming services) a Charging-Rule-Base-Name AVP shall be supplied within a Charging-Rule-Install AVP as a reference to the group of predefined PCC rules.
To install a new or modify an already installed PCRF defined PCC rule, the Charging-Rule-Definition AVP shall be used. If a PCC rule with the same rule name, as supplied in the Charging-Rule-Name AVP within the Charging-Rule-Definition AVP, already exists at the PCEF, the new PCC rule shall update the currently installed rule. If the existing PCC rule already has attributes also included in the new PCC rule definition, the existing attributes shall be overwritten. Any attribute in the existing PCC rule not included in the new PCC rule definition shall remain valid.

When installing a new or modifying an already installed PCC rule and if the Rel11 feature is supported by both the PCEF and PCRF as described in subclause 5.4.1, the PCRF shall always include at least one uplink packet filter within a provisioned PCC rule. For PCC rules with service data flow filters for the downlink direction only, i.e. the Flow-Direction AVP set to the value DOWNLINK(1), the PCRF shall add an uplink service data flow filter to the resulting PCC rule that effectively disallows any useful packet flows in uplink direction (see subclause 15.3.3.4 in 3GPP TS 23.060 [17] for an example of such a packet filter). The Packet-Filter-Usage AVP value DUMMY_FILTER (x) shall be used for that filter. The PCEF shall treat a service data flow filter with the Packet-Filter-Usage AVP value DUMMY_FILTER(x) as follows:

-
If the PCC rule is bound to the default bearer, the PCEF shall not send the packet filter indicated as DUMMY_FILTER(x) to the UE; otherwise

-
if the PCC rule is bound to a dedicated bearer, the PCEF shall add all packet filters from the PCC rule to the existing TFT including the packet filter indicated as DUMMY_FILTER(x).

NOTE 1:
The PCRF does not add an uplink service data flow filter to the resulting PCC rule if the PCRF detects that the service data flow filters in the PCC rule include a downlink service data flow filter with unspecified direction information, i.e. Flow-Direction AVP set to value UNSPECIFIED (0).

Upon installation or activation of a PCC rule, the PCEF shall then perform the bearer binding according to subclause 5.4 in 3GPP TS 29.213 [8] and use the select IP CAN bearer for the new PCC rule.
Upon the same modification of the QCI and/or ARP of all the PCC rules bound to the same bearer, the PCEF should modify the QCI and/or ARP for that bearer.

Provisioning of predefined PCC rules upon invocation/revocation of an MPS service shall be done according to subclause 5.3 in 3GPP TS 29.213[8].
Further details of the binding mechanism can be found in 3GPP TS 29.213 [8].

For deactivating single predefined or removing PCRF-provided PCC rules, the Charging-Rule-Name AVP shall be supplied within a Charging-Rule-Remove AVP. For deactivating a group of predefined PCC rules, the Charging-Rule-Base-Name AVP shall be supplied within a Charging-Rule-Remove AVP.

NOTE 2:
When deactivating a predefined PCC rule that is activated in more than one IP-CAN bearers, the predefined PCC rule is deactivated simultaneously in all the IP-CAN bearers where it was previously activated.

The PCRF may request the PCEF to confirm that the resources associated to a PCC rule are successfully allocated. To do so the PCRF shall provide the Event-Trigger AVP with the value SUCCESSFUL_RESOURCE_ALLOCATION (22) if the event trigger is not previously set. In addition the PCRF shall install the rules that need resource allocation confirmation by including the Resource-Allocation-Notification AVP with the value ENABLE_NOTIFICATION (0) within the corresponding Charging-Rule-Install AVP. If a Charging-Rule-Install AVP does not include the Resource-Allocation-Notification AVP, the resource allocation shall not be notified by the PCEF even if this AVP was present in previous installations of the same rule.

NOTE 3: The PCEF reporting the successful installation of PCC rules using RAA command means that the PCC rules are installed but the bearer binding or QoS resource reservation may not yet be completed, see 3GPP TS 29.213 [8].
If the provisioning of PCC rules fails, the PCEF informs the PCRF as described in subclause 4.5.12 PCC Rule Error Handling. Depending on the cause, the PCRF may decide if re-installation, modification, removal of PCC rules or any other action applies.

If the PCRF is unable to create a PCC rule for the response to the CC Request by the PCEF, the PCRF may reject the request as described in subclause 4.5.1.
If the PCRF receives a request for PCC rules for an IP-CAN session from the PCEF, or a request for QoS rules for a gateway control session from the BBERF, while no suitable authorized PCC rules are configured in the PCRF or can be derived from service information provisioned by an AF, the PCRF shall check the set of services the user is allowed to access.

If the user is not allowed to access AF session based services, the PCRF shall check whether the user is allowed to request resources for services not known to the PCRF and whether the requested QoS and/or packet filters can be authorized. If this is the case, the PCRF shall provide a PCC rule to authorize the UE requested QoS and packet filters that were received as part of the request for PCC/QoS rules. The service data flow description shall be derived from the packet filter information. If the user is not allowed to request resources for services not known to the PCRF, the PCRF shall reject the request.

If the user is allowed to access AF session based services, the PCRF may, depending e.g. on the user’s subscription details or operator policy, authorise the requested QoS for a timer supervised grace period (the timer started by the PCRF either by the request from the PCEF or from the BBERF) to wait for AF service information. If an AF session bound to the same IP-CAN session is ongoing and only preliminary service information was received within this AF session, the PCRF shall base the authorization of the requested QoS on the preliminary service information.

NOTE 4:
This scenario may for instance be encountered for a UE terminated IMS session establishment or modification with UE initiated resource reservation, refer to 3GPP TS 29.214 [10]. If the PCRF does not authorize a request for PCC/QoS rules in this scenario, the IMS session setup may fail.

NOTE 5:
During the grace period, the QoS and packet filters requested by the UE need to be authorized even if the user is not allowed to request for resources for services not known to the PCRF or if the requested QCI is not allowed for services not known to the PCRF as it is not clear at this point in time whether the UE resource request belongs to an AF session or to a service not known to the PCRF.

If the preliminary service information is insufficient to construct appropriate PCC rules or no preliminary service information is available, the PCRF shall provide preliminary PCC rules to authorize the UE requested QoS and packet filters. Therefore, the preliminary PCC rules shall contain wildcarded flow description or flow description derived from possible packet filters received as part of the request for PCC/QoS rules. The PCRF may apply a dedicated charging key value to indicate to the charging subsystem that the charging key is preliminary and may be corrected later on.

NOTE 6:
With the dedicated charging key, the PCRF instructs the charging subsystem to recalculate the applicable charge for the time when the dedicated charging key value was applied once the dedicated charging key value is replaced with some other value in a new provisioning of PCC rules. For example, if online charging applies, Session Charging with Unit Reservation (SCUR) can be used .When the charging key changes, the PCEF will return initially reserved credit units and the OCS then can recalculate the consumed credit units applying the rate derived from the new other charging key value and update the user’s credit accordingly.

NOTE 7:
A preliminary PCC rule is a normal PCC rule containing preliminary information.

If the PCRF receives AF service information while the timer-supervised grace period is running, the PCRF shall stop the timer and may derive authorized PCC rules from this service information and update or replace the preliminary PCC rules that were previously provided for the UE requested QoS and packet filters, for instance by choosing service specific QoS parameters and charging keys.

NOTE 8:
The dedicated preliminary charging key value that was previously provided by the PCRF instructs the charging subsystem to recalculate the applicable charge when the new service specific charging key is provided. The recalculation covers the time when the previous dedicated charging key value was active. The new service specific charging key is applied from that time onwards.

If the timer expires and the PCRF has not received any AF service information, the PCRF should apply the policy for services not known to the PCRF and may downgrade or revoke the authorization for the preliminary PCC/QoS rules (previously provided for the UE requested QoS and packet filters) in accordance with the policy for services not known to the PCRF. The PCRF should adjust the charging keys within the PCC rules and should downgrade the authorized QoS to the allowed value for the services not known to the PCRF, if required.

For the case where the BBERF requests QoS rules from the PCRF, the PCRF derives the QoS rules from the PCC rules and provisions the QoS rules to the BBERF according to subclause 4a.5.2.
If the IP flow mobility is supported and the tariff depends on what access network is in use for the sevice data flow, then the PCRF may set the charging key of the PCC rule in accordance with the access network in use.

*** 3rd Change ***
4a.5.1
Gateway control and QoS Rules Request

The BBERF shall indicate, via the Gxx reference point, a request for QoS rules in the following instances:

1)
At Gateway Control Session Establishment:


The BBERF shall send a CCR command with the CC-Request-Type AVP set to the value "INITIAL_REQUEST". The CCR command shall include the IMSI within the Subscription-Id AVP and the access network gateway address within the AN-GW-Address AVP. If available and applicable, the BBERF shall supply one or more of the following additional parameters to allow the PCRF to identify the rules to be applied : the type of IP-CAN within the IP-CAN-Type AVP, the type of the radio access technology within the RAT-Type AVP, the PDN information within the Called-Station-Id AVP, the PDN connection identifier within the PDN-Connection-ID AVP, if multiple PDN connections for the same APN are supported, the PLMN id within the 3GPP-SGSN-MCC-MNC AVP, the UE IPv4 address within the Framed-IP-Address AVP and/or the UE IPv6 prefix within the Framed-IPv6-Prefix AVP, information about the user equipment within User-Equipment-Info AVP, QoS information within QoS-Information-AVP, user location information within the 3GPP-User-Location-Info AVP or 3GPP2-BSID AVP, the access network gateway address, and the UE time zone information within 3GPP-MS-TimeZone AVP. Furthermore, if applicable for the IP-CAN type, the BBERF may indicate the support of network-initiated bearer request procedures by supplying the Network-Request-Support AVP. The BBERF shall also send the APN-AMBR if available using the APN-Aggregate-Max-Bitrate-DL/UL AVPs.


For case 2b, the BBERF may provide the Session-Linking-Indicator AVP to indicate whether the PCRF shall perform the linking of the new Gateway Control Session with an existing Gx session immediately or not.

For IP-CAN types that support multiple IP-CAN bearers, the BBERF may provide the Default-EPS-Bearer-QoS AVP including the ARP and QCI values corresponding to the Default EPS Bearer QoS.

2)
At Gateway Control Session Modification:


The BBERF shall send a CC-Request with CC-Request-Type AVP set to the value "UPDATE_REQUEST". For a Gateway Control and QoS Rules request where an existing IP-CAN resource is modified, the BBERF shall supply within the QoS rule request the specific event which caused such request (within the Event-Trigger AVP) and any previously provisioned QoS rule(s) affected by the gateway control and QoS Rules request. The affected QoS Rules and their status shall be supplied to the PCRF within the QoS-Rule-Report AVP.


In the case that the UE initiates a resource modification procedure, the BBERF shall include within the CC-Request the Event-Trigger AVP set to “RESOURCE_MODIFICATION_REQUEST” and shall include the Packet-Filter-Operation AVP set as follows:

-
When the UE requests to allocate new resources the BBERF shall set the Packet-Filter-Operation AVP to "ADDITION", and shall include within the CC-Request a Packet-Filter-Information AVP for each packet filter requested by the UE and the QoS-Information AVP to indicate the requested QoS for the affected packet filters. Each Packet-Filter-Information AVP shall include the packet filter precedence information within the Precedence AVP and the Packet-Filter-Content AVP set to the value of the packet filter provided by the UE. If the UE has specified a reference to an existing packet filter, the BBERF shall include an additional Packet-Filter-Information AVP with only the Packet-Filter-Identifier AVP, set to the value for the referred existing filter. If the QoS rule is generated for a GBR QCI, the PCRF shall update the existing QoS rule by adding the new packet filter(s).
-
When the UE requests to modify existing resources the BBERF shall set the Packet-Filter-Operation AVP to "MODIFICATION", and shall include within the CC-Request a Packet-Filter-Information AVP for each affected packet filter. A packet filter is affected by the modification if QoS associated with it is modified or if its filter value or precedence is modified. If the UE request includes modified QoS information the BBERF shall also include the QoS-Information AVP within the CC-Request to indicate the updated QoS for the affected packet filters. Each Packet-Filter-Information AVP shall include a packet filter identifier as provided by the PCRF in the QoS rule within the Packet-Filter-Identifier AVP identifying the previously requested packet filter being modified and, if the precedence value is changed, shall include packet filter precedence information within the Precedence AVP. For each packet filter that the UE has requested to modify the filter value (if any), the BBERF shall provide the Packet-Filter-Content AVP set to the value of the updated packet filter provided by the UE.

-
When the UE requests to delete resources the BBERF shall set the Packet-Filter-Operation AVP to "DELETION", and shall include within the CC-Request a Packet-Filter-Information AVP for each packet filter deleted by the UE. Each Packet-Filter-Information AVP shall include a packet filter identifier as provided by the PCRF within the QoS rule within the Packet-Filter-Identifier AVP identifying the previously requested packet filter being deleted. If the deletion of the packet filters changes the QoS associated with the resource, the BBERF shall include the QoS-Information AVP to indicate the QoS associated with the deleted packet filters to allow the PCRF to modify the QoS accordingly.

QoS rules can also be requested as a consequence of a failure in the QoS rule installation or enforcement without requiring an Event-Trigger. See subclause 4a.5.4.

If the Rel11 feature is supported by both the BBERF and PCRF as described in subclause 5.4.1, the PCRF shall always include at least one uplink packet filter within a provisioned QoS rule. For QoS rules with service data flow filters for the downlink direction only, i.e. the Flow-Direction AVP set to the value DOWNLINK(1), the PCRF shall add an uplink service data flow filter to the resulting QoS rule that effectively disallows any useful packet flows in uplink direction (see subclause 15.3.3.4 in 3GPP TS 23.060 [17] for an example of such a packet filter). The Packet-Filter-Usage AVP value DUMMY_FILTER(x) (x) shall be used for that filter. The following procedures apply:

-
If the QoS rule is bound to the default bearer without, the BBERF shall not send the packet filter indicated as DUMMY_FILTER(x) to the UE; otherwise

-
if the QoS rule is bound to a dedicated bearer, the BBERF shall add all packet filters from the QoS rule to the existing TFT including the packet filter indicated as DUMMY_FILTER(x).

NOTE 1:
The BBERF translates service data flow filters to TFT filters. The state of TFT packet filters, as defined in 3GPP TS 23.060 [17], for an IP-CAN session requires that there is at most one bearer with no TFT packet filter for the uplink direction.

NOTE 2:
Despite that signalling with the UE in 2G/3G only allows the network to accept or reject the UE request, the PCRF is adding an extra service data flow filter in case that the packet filters in the request for new QoS rules from the BBERF only contain downlink packet filters, by that the PCRF logic is kept agnostic to the RAT used.

NOTE 3:
The PCRF does not add an uplink service data flow filter to the resulting QoS rule if the PCRF detects that the service data flow filters in the QoS rule include a service data flow filter with unspecified direction information, i.e. Flow-Direction AVP set to value UNSPECIFIED (0).

If the PCRF is, due to incomplete, erroneous or missing information (e.g. subscription related information not available or authorized QoS exceeding the subscribed bandwidth) not able to provision a policy decision as response to the request for QoS Rules by the BBERF, the PCRF may reject the request using a CC Answer with the Gx experimental result code DIAMETER_ERROR_INITIAL_PARAMETERS (5140). If the BBERF receives a CC Answer with this code, the BBERF shall reject the access network specific request that has resulted in this gateway control and QoS Rules request.

If the PCRF detects that the packet filters in the request for new QoS rules by the BBERF is covered by the packet filters of outstanding PCC/QoS rules that the PCRF is provisioning to the PCEF/BBERF, the PCRF may reject the request using a CC-Answer with the Gx experimental result code DIAMETER_ERROR_CONFLICTING_REQUEST (5147). If the BBERF receives a CC-Answer with this code, the BBERF shall reject the modification that initiated the CC-Request.

*** 4th Change ***
4a.5.2.1
Overview

The PCRF may decide to operate on QoS Rules without obtaining a request from the BBERF, e.g. in response to information provided to the PCRF via the Rx reference point, or in response to an internal trigger within the PCRF, or from a trigger by the SPR. To operate on QoS Rules without a request from the BBERF, the PCRF shall include these QoS Rules in an RA-Request message within either the QoS-Rule-Install AVP or the QoS-Rule-Remove AVP.

The BBERF shall reply with an RA-Answer. If the corresponding IP-CAN resource cannot be established or modified to satisfy the bearer binding, then the BBERF shall reject the activation of a QoS rule using the Gxx experimental result code DIAMETER_BEARER_EVENT (4142) and a proper Event-Trigger value. Depending on the cause, the PCRF can decide if re-installation, modification, removal of QoS Rules or any other action apply.
The PCRF shall indicate, via the Gxx reference point, QoS rules to be applied at the BBERF. This may be using one of the following procedures:
-
PULL procedure (Provisioning solicited by the BBERF): In response to a request for QoS rules being made by the BBERF, as described in the preceding section, the PCRF shall provision QoS rules in the CC-Answer; or

-
PUSH procedure (Unsolicited provisioning): The PCRF may decide to provision QoS rules without obtaining a request from the BBERF, e.g. in response to information provided to the PCRF via the Rx reference point, or in response to an internal trigger within the PCRF, or from a trigger by the SPR. To provision QoS rules without a request from the BBERF, the PCRF shall include these QoS rules in an RA-Request message. The PCRF should NOT send a new RA-Request command to the PCEF until the previous RA-Request has been acknowledged for the same IP-CAN session.
For each request from the BBERF or upon the unsolicited provision the PCRF shall provision zero or more QoS rules. The PCRF may perform an operation on a single QoS rule by one of the following means:
-
To activate or deactivate a QoS rule that is predefined at the BBERF, the PCRF shall provision a reference to this QoS rule within a QoS-Rule-Name AVP and indicate the required action by choosing either the QoS-Rule-Install AVP or the QoS-Rule-Remove AVP.

-
To install or modify a PCRF-provisioned QoS rule, the PCRF shall provision a corresponding QoS-Rule-Definition AVP within a QoS-Rule-Install AVP.

-
To remove a QoS rule which has previously been provisioned by the PCRF, the PCRF shall provision the name of this rule as value of a QoS-Rule-Name AVP within a QoS-Rule-Remove AVP.

As an alternative to providing a single QoS rule, the PCRF may provide a QoS-Rule-Base-Name AVP within a QoS-Rule-Install AVP or the QoS-Rule-Remove AVP as a reference to a group of QoS rules predefined at the BBERF. With a QoS-Rule-Install AVP, a predefined group of QoS rules is activated or moved. With a QoS-Rule-Remove AVP, a predefined group of QoS rules is deactivated.

The PCRF may combine multiple of the above QoS rule operations in a single CC-Answer command or RA-Request command.

To install a new or modify an already installed PCRF defined QoS rule, the QoS-Rule-Definition AVP shall be used. If a QoS rule with the same rule name, as supplied in the QoS-Rule-Name AVP within the QoS-Rule-Definition AVP, already exists at the BBERF, the new QoS rule shall update the currently installed rule. If the existing QoS rule already has attributes also included in the new QoS rule definition, the existing attributes shall be overwritten. Any attribute in the existing QoS rule not included in the new QoS rule definition shall remain valid.
When installing a new or modifying an already installed QoS rule and if the Rel11 feature is supported by both the BBERF and PCRF as described in subclause 5.4.1, the PCRF shall always include at least one uplink packet filter within a provisioned QoS rule. For QoS rules with service data flow filters for the downlink direction only, i.e. the Flow-Direction AVP set to the value DOWNLINK(1), the PCRF shall add an uplink service data flow filter to the resulting QoS rule that effectively disallows any useful packet flows in uplink direction (see subclause 15.3.3.4 in 3GPP TS 23.060 [17] for an example of such a packet filter). The Packet-Filter-Usage AVP value DUMMY_FILTER(x) (x) shall be used for that filter. The following procedures apply:

-
If the QoS rule is bound to the default bearer, the BBERF shall not send the packet filter indicated as DUMMY_FILTER(x) to the UE; otherwise

-
if the QoS rule is bound to a dedicated bearer, the BBERF shall add all packet filters from the QoS rule to the existing TFT including the packet filter indicated as DUMMY_FILTER(x).

NOTE 1:
The PCRF does not add an uplink service data flow filter to the resulting QoS rule if the PCRF detects that the service data flow filters in the QoS rule include a service data flow filter with unspecified direction information, i.e. Flow-Direction AVP set to value UNSPECIFIED (0).

Upon the same modification of the QCI and/or ARP of all the QoS rules bound to the same bearer, the BBERF should modify the QCI and/or ARP for that bearer.

Provisioning of predefined QoS rules upon invocation/revocation of an MPS service shall be done according to subclause 5.3 in 3GPP TS 29.213[8].
In case 2a, if the PCRF has received the access network charging identifier information within Access-Network-Charging-Identifier-Gx AVP from the PCEF, the PCRF shall include the Access‑Network-Charging-Identifier-Value AVP within the QoS-Rule-Install AVP to inform the BBERF about the charging identifier information for the related QoS rules. The charging identifier information is used by the BBERF for charging correlation.

The PCRF may request the BBERF to confirm that the resources associated to a QoS rule are successfully allocated. To do so the PCRF shall provide the Event-Trigger AVP with the value SUCCESSFUL_RESOURCE_ALLOCATION (22). In addition the PCRF shall install the rules that need resource allocation confirmation by including the Resource-Allocation-Notification AVP with the value ENABLE_NOTIFICATION (0) within the corresponding Charging-Rule-Install AVP. If a Charging-Rule-Install AVP does not include the Resource-Allocation-Notification AVP, the resource allocation shall not be notified by the BBERF even if this AVP was present in previous installations of the same rule.

NOTE 2: 
The BBERF reporting the successful installation of QoS rules using RAA command means that the QoS rules are installed but the bearer binding or QoS resource reservation may not yet be completed, see 3GPP TS 29.213 [8]. The BBERF informs the PCRF about the successful resource reservation only if the PCRF has provided the Event-Trigger AVP indicating SUCCESSFUL_RESOURCE_ALLOCATION (22).
If the provisioning of QoS rules fails or provisioning of QoS rules succeed and then QoS resource reservation failed, the BBERF informs the PCRF as described in subclause 4a.5.4 QoS Rule Error Handling. Depending on the cause, PCRF can decide if re-installation, modification, removal of QoS rules or any other action apply.

If the PCRF is unable to create a QoS rule for the response to the CC Request by the PCEF, the PCRF may reject the request as described in subclause 4a5.1.
*** 5th Change ***
5.3.66
Packet-Filter-Usage AVP (All access types)

The Packet-Filter-Usage AVP (AVP code 1072) is of type of Enumerated, and it indicates whether and under what condition, the UE shall be provisioned with the related traffic mapping information, i.e. the packet filter. Traffic mapping information may be sent to the UE as per the relevant IP-CAN specifications when the Packet-Filter-Usage AVP is not provided.

The following values are defined:

SEND_TO_UE (1)


This value is used to indicate that the related traffic mapping information, i.e. the packet filter, shall be sent to the UE, if applicable to the IP-CAN type as per relevant IP-CAN specifications.
DUMMY_FILTER (x)


This value is used to indicate that the related traffic mapping information, i.e. the packet filter, is added by the PCRF as a dummy filter. In a PCC rule with the bearer binding to a dedicated bearer this shall be sent to the UE, and in a PCC rule with the bearer binding to the default bearer it shall not be sent to the UE. See subclause 4.5.1 for further details.
NOTE:
The maximum number of packet filters sent to UE is limited by the IP-CAN type. See access specific annexes.
*** End of change ***
