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At SA2#50 it was agreed to study Operator Controlled QoS for Rel-7. The general idea is to study this within the IMS Optimisation WI, however there are PCC specific impacts that have to be studied and understood. This is best handled within the PCC group.

The main concept is that the network shall have the possibility to request an additional PDP context from the UE with a certain QoS, using the Secondary PDP Context Activation Procedure. This means that the GGSN has to be able to derive a downlink TFT and QoS profile to send to the UE. Further in some cases an uplink TFT may also have to be sent to the UE such that the correct uplink traffic can be mapped to the new PDP context. For the PCC area two issues have to handled, (1) provisioning of a PCC rule to the GGSN to a non existing PDP context, and (2) how binding is done in this case.
Provisioning of a PCC rule to an unknown PDP context would have to be according to 7.4.2 in the draft TS. Step 6 would be a new PCC rule sent to an unknown IP-CAN bearer (PDP context), and step 8 and 9 handling of binding and  a message to the UE to request a secondary PDP procedure.
The purpose of binding is to allow the operator to control exactly which service data flows have access to a certain PDP context, in practice, access to a certain QoS. It is the operator’s policy that only certain service data flows are authorised to use a certain QoS. This mechanism is one of the main roles for PCC.
Through the PCC rule the operator defines the QoS class that the associated service data flow is authorized to use. This is the actual binding. The next step is where the service data flow is mapped to a PDP context. This mapping process includes a decision, based on QoS, if a new PDP context is required or if an existing can be re-used. Here there are two main options, in the PCRF or in the GGSN(PCEF). 
The first option is that the PCRF handles the detailed binding to PDP contexts, here the PCRF has to be able to indicate to the GGSN that a new PDP context with a certain QoS and TFT is needed. And in the case when an existing PDP context will be re-used, the PCRF has to order the GGSN to modify a PDP context, the TFT and possibly the bitrate. These are functional additions compared to Rel-6. In the new PDP case when the create message is received from the SGSN, the GGSN contacts the PCRF for PCC rule provisioning. The information needed by the GGSN to trigger the secondary PDP context is available in the PCC rule, meaning that with this option most of the PCC rule is sent twice over Gx.
The second option is that the PCRF downloads the PCC rule to the IP-CAN session and allows the GGSN to decide, based on the QoS of existing PDP contexts for the IP-CAN session, if a new PDP context has to be triggered or an existing one can be re-used (modification of TFT and possibly bit-rate). For this to function properly the GGSN needs an operator defined mapping table between the QoS Class Identifiers used in the PCC rules and the QoS profile for PDP contexts.
Ericsson sees both options for the detailed binding as workable, but prefers the second option. 
It is proposed that the text below is added to a new section of Annex C entitled “On PCC impacts of Network Requested Secondary PDP Context”.
*********************************** first proposed change*************************************
Annex  C  (informative):

PCC (GGSN) initiated QoS upgrade in GPRS

Editor’s Note: 

This section investigates the mechanism by which GPRS can realise a PCC (GGSN) initiated QoS upgrade. This requires the GGSN to attempt to establish a higher QoS than was initially requested by the UE. 

It is recommended that this section focus on identifying any potential changes to 23.060 related to GGSN initiated QoS upgrade at PDP Context Establishment and PDP Context Modification. Potential issues:

Safe guards might be required to ensure that following a GGSN PDP Context Modification a loop is not entered if the UE or RAN rejects the request to upgrade to a higher QoS. 

At PDP Context Establishment enhancements to the procedures in 23.060 may be required to facilitate QoS upgrade. 

For both PDP Context Modification and PDP Context Establishment text will be required to clarify that QoS may be upgraded as well as QoS downgraded. 

Other potentially issues:

-
At MS initiated PDP context modification there is a lack of confirmation message if the RAN does not accept the increased QoS. This may be an issue for charging. 

This section may also cover a brief description of any potential general architecture issues related to both the UE and the Network attempting set the desired QoS. 

Another potential way of handling QoS is for the Network to request a secondary PDP context to be established with an appropriate QoS (linked to IMS Optimization work in SA2).  While this may be out of scope for Release 7, text may be included covering this subject.  

On completion of this analysis, if the GPRS QoS upgrade mechanism has proved to be viable it is proposed that the general requirement for QoS upgrade be included in the main body of 23.203 and corresponding CRs to 23.060 submitted for approval. Finally appropriate text should be moved from this informative annex to the normative GPRS annex before removing this annex to avoid duplication on information.  
C.x On PCC impacts of Network Requested Secondary PDP Context

C.x.1 Description
The main concept is that the network shall have the possibility to request an additional PDP context from the UE with a certain QoS, using the Secondary PDP Context Activation Procedure. This means that the GGSN has to be able to derive a downlink TFT and QoS profile to send to the UE. Further in some cases an uplink TFT may also have to be sent to the UE such that the correct uplink traffic can be mapped to the new PDP context. For the PCC area two issues have to handled, (1) provisioning of a PCC rule to the GGSN to a non existing PDP context, and (2) how binding is done in this case.

Provisioning of a PCC rule to an unknown PDP context would have to be according to 7.4.2 in the draft TS. Step 6 would be a new PCC rule sent to an unknown IP-CAN bearer (PDP context), and step 8 and 9 handling of binding and  a message to the UE to request a secondary PDP procedure.

The purpose of binding is to allow the operator to control exactly which service data flows have access to a certain PDP context, in practice, access to a certain QoS. It is the operator’s policy that only certain service data flows are authorised to use a certain QoS. This mechanism is one of the main roles for PCC.

Through the PCC rule the operator defines the QoS class that the associated service data flow is authorized to use. This is the actual binding. The next step is where the service data flow is mapped to a PDP context. This mapping process includes a decision, based on QoS, if a new PDP context is required or if an existing can be re-used. Here there are two main options, in the PCRF or in the GGSN(PCEF). 

The first option is that the PCRF handles the detailed binding to PDP contexts, here the PCRF has to be able to indicate to the GGSN that a new PDP context with a certain QoS and TFT is needed. And in the case when an existing PDP context will be re-used, the PCRF has to order the GGSN to modify a PDP context, the TFT and possibly the bitrate. These are functional additions compared to Rel-6. In the new PDP case when the create message is received from the SGSN, the GGSN contacts the PCRF for PCC rule provisioning. The information needed by the GGSN to trigger the secondary PDP context is available in the PCC rule, meaning that with this option most of the PCC rule is sent twice over Gx.

The second option is that the PCRF downloads the PCC rule to the IP-CAN session and allows the GGSN to decide, based on the QoS of existing PDP contexts for the IP-CAN session, if a new PDP context has to be triggered or an existing one can be re-used (modification of TFT and possibly bit-rate). For this to function properly the GGSN needs an operator defined mapping table between the QoS Class Identifiers used in the PCC rules and the QoS profile for PDP contexts.
C.x.2 Conclusion

It is recognized that keeping the Rel-6 paradigm with mapping of service data flows to PDP contexts in the PCRF is a workable option to support Network Requested Secondary PDP Contexts. However, this solution becomes unnecessarily complex. By placing the mapping in the GGSN a cleaner and more flexible solution can be accomplished. Therefore, if Secondary Network Requested PDP context is agreed for Rel-7 it is recommended that the mapping of service data flows to PDP contexts is handled by the GGSN, meaning that the PCRF activates PCC rules on the IP-CAN session. This also aligns PCC with other IP-CANs such as I-WLAN and PacketCable where responsibility for IP-CAN bearers is left to the GW.
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