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	Reason for change:
	The RAT Type is mandatory to be supplied at the Gx interface in a request for PCC rules at IP CAN session establishment according to current procedures.

However, up to 3GPP Rel-9 is optional for the SGSN to supply the RAT Type (See 3GPP TS 29.060 Rel-9 and earlier, Clause 7.3.1: "The SGSN may include the User Location Information IE, MS Time Zone IE, RAT Type IE, IMEI(SV) IE and the CAMEL Charging Information Container IE, User CSG Information if they are available (see sub-clause 15.1.1a of 3GPP TS 23.060 [4] for more information)." ) From Rel-10 onwards, the SGSN is mandated to supply the RAT type in the primary PDP context activation procedure.

TS 29.212 also contains a NOTE claiming that sending the RAT type would in fact be mandated at least for Flow Based Charging. This could not be confirmed. In fact TS 23.060 Rel-9 says in Clause 15.1.1a: "In order to allow for disabling of the charging functions in the SGSN, the SGSN shall be able to include extra information in the signalling messages sent to the GGSN/P‑GW, as follows: a)
in the Create PDP Context Request message, the IMEISV, the RAT type and the S-CDR CAMEL information shall be sent by the SGSN to the GGSN …". However this applies only for a network where flow based charging is deploied, and does not give a guarantee that an SGSN behaves accordingly in roaming situations.

Field experience has confirmed that the problem exists.
When interacting with a pre-Rel-10 SGSN, the GGSN thus may have no RAT type available.
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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, if available the type of the radio access technology 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 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.

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 filterthe 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)a

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:
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 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

A.3.1
Request for PCC rules

At IP-CAN session establishment as described in clause 4.5.1, information about the user equipment (e.g. IMEISV), QoS negotiated and further QoS related information as detailed in Clause A.3.3.1, user location information (e.g. RAI, CGI/SAI) SGSN Address, SGSN country and network codes, APN and indication if the bearer is used as IMS signalling PDP context shall be provided. The PCEF shall provide the Bearer-Identifier AVP at the IP-CAN session establishment. In this case, the PCEF shall also include the Bearer-Operation AVP set to the value "Establishment". If information about the support of network-initiated bearer procedures is available, the Network-Request-Support AVP shall be provided.
NOTE 1:
3GPP TS 29.060 [18] defines the RAT type as optional over Gn/Gp interface up to 3GPP Rel‑9. In fact the optionality was introduced solely for maintaining backwards compatibility at the protocol level between different versions of the protocol. It is mandatory for the RAT Type IE to be sent by the SGSN to the GGSN from 3GPP Rel-10 onwards, and also in earlier Releases in networks where  Flow Based Charging is used, as defined in 3GPP TS 23.060 Clause 15.1.1a [17]. 
IP-CAN session modification with PCEF-requested rules, as described in clause 4.5.1, can occur in the following cases:

-
When a new PDP Context is being established by the UE in an already existing IP-CAN Session.

-
When a PDP context is being modified and an Event trigger is met.
-
When a PDP context is being terminated.

The request for PCC rules is formed in the same way, regardless the bearer control mode. The IP-CAN session may have no resources initiated by the network, e.g. for an IP-CAN session that operates in BCM UE_ONLY, and in that case there are no NW-initiated resources to take into account.

The following replaces, for packet filter information and QoS handling, what is specified in clause 4.5.1:

-
If a new IP-CAN bearer is being established, the PCEF shall assign a new bearer identifier to this IP-CAN bearer, include this identifier within the Bearer-Identifier AVP, and include the Bearer-Operation AVP set to the value "ESTABLISHMENT", the UE-provided TFT filters and the requested QoS of the new IP-CAN bearer.

-
If an existing IP-CAN bearer is being modified:

-
If the PCEF has not yet notified the PCRF about this IP CAN bearer and the UE adds one or more packet filters to the Traffic Flow template, the PCEF shall assign a new bearer identifier to this IP-CAN bearer, include the Bearer-Identifier AVP, the Bearer-Operation AVP set to the value "ESTABLISHMENT", the UE-provided TFT filters and the requested QoS as detailed in Clause A.3.3.3a.

-
If the PCEF has already notified the PCRF about this IP CAN bearer, the PCEF shall include the Bearer-Identifier AVP, the Bearer-Operation AVP set to the value "MODIFICATION" all the TFT filter definitions for this bearer, including the requested changes but excluding the TFT filters created with NW-initiated procedures, and QoS related information as detailed in Clause A.3.3.3a.
-
If an existing IP-CAN bearer is being terminated, the PCEF shall include the Bearer-Identifier AVP, the Bearer-Operation AVP set to the value "TERMINATION" and the Charging-Rule-Report AVP indicating the removal of any PCC rules created with NW-initiated procedures having the bearer binding with the same bearer.
-
If the Event trigger that caused the IP-CAN bearer modification applies at session level (i.e. it is common to all the bearers belonging to that IP-CAN session), PCEF shall send a single CC-Request for all the affected bearers. In this case, the Bearer-Identifier AVP shall not be included to indicate that it applies to all the IP-CAN bearers in the IP-CAN session. If the Event trigger that caused the IP CAN bearer modification applies at bearer level, the Charging-Rule-Report AVP shall include all the affected PCC rules.

If the PCRF does not accept one or more of the TFT 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 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 by applying a proper cause code and other parameters as per 3GPP TS 29.060 [18].
End of Changes
