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1. Introduction

This paper discusses whether it is necessary to include additional parameters on the Gx interface to support NW initiated secondary PDP context requests.  Currently, the PCRF provides QoS rules based on the bandwidth of the SDP content (if available).  In UE initiated PDP requests the gateway is triggered to create secondary PDP context requests.  On the other hand, there is no indication mechanism on the Gx interface to trigger the gateway to create such requests.  Additionally, the provision of QoS rules based on the bandwidth information of the SDP content may not be ideal since the network operator may wish to alter the QoS rules for a specific application, for example, due to network resource limitations or due to information obtained from the SPR.  

2. Discussion

GBR (Guaranteed Bit Rate) is used to “reserve” network resources in order to support real-time services (Conversational and Streaming traffic classes) that require uninterrupted connection to the network.  Conversely, MBR (Maximum Bit Rate) is mainly used by non-real-time services (Interactive and Background traffic classes) to define the maximum allowed bit rate for a best effort bearer.  Furthermore, in the previous SA2 meeting (SA2#54) the possibility to limit the subscriber’s network usage was introduced by using the Guaranteed Subscribed Bandwidth QoS (set in the SPR).

The term GBR is defined in different contexts such as in the HLR and UE/NW initiated PDP contexts.  When defined in the HLR/HSS, the GBR is the maximum Guaranteed Bit Rate based on service level agreement with the user.  On the other hand, when defined in UE initiated PDP context requests, the GBR value is the minimum/desired guaranteed bit rate that a service requires.  Therefore, in the former case the GBR is network/operator limited whereas in the latter case the GBR is service specific.  
Consider the case, shown in Figure 1, where the GBR requested by a UE initiated PDP context is 80 kbps whereas the GBR in the HLR/SPR is set to 100 kbps.  In UE initiated PDP contexts the binding of bearers/QoS rules is carried out in the PCRF.  The gateway of the network is aware of the application desired QoS (GBR in PDP context) and triggers the PCRF to provide PCC/QoS rules.  The PCRF transfers the PCC/QoS rule (QoS rule set to a bit rate of 80 kbps) to the PCEF via the Gx interface. 
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Figure 1 – UE initiated secondary PDP context case

Now consider the network initiated secondary PDP context case, as shown in Figure 2, where the binding of bearers/QoS rules is carried out in the PCEF (GGSN).  In that case, the PCRF may obtain the application’s bandwidth through the SDP information provided by the Rx interface.  In addition, the PCRF will provide a QoS rule, based on the SDP information (i.e. 80 kbps) through the Gx interface to the gateway, but will receive no indication to trigger secondary PDP context activation requests for that QoS rule.  

[image: image2]
Figure 2 – Network initiated secondary PDP context case
According to the aforementioned examples, the PCRF currently defines the maximum authorised bit rate to be the desired bit rate of the UE, based on the knowledge of the SDP information.  There may be cases where the network operator may decide to provide different QoS rules than those requested from the UE (based on limitation of network resources or on breaching of the subscriber’s allowed bandwidth usage).  
Furthermore, the gateway has no indication of a QoS request, since the information currently provided by the Gx interface is a QoS rule enforcement.  Hence, it is unclear whether the gateway can be triggered to initiate secondary PDP context activation requests.

3. Proposed Solution

We propose including additional parameters on the Gx interface to define the maximum authorised resources that the network can provide and the requested resources of the UE/application service.  The proposed solution is shown in Figure 3.
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Figure 3 – Proposed Solution

Assuming NW initiated IP-CAN bearer procedures, in case of a real-time service the authorised bit rate shall be the desired GBR of the UE/application service.  The desired bit rate of the UE/application service shall trigger the gateway to establish a guaranteed bearer (based on the QoS class information) and initiate secondary PDP context activation requests.  In case of non-real-time service the authorised bit rate may be limited to network limitations.  For example, assuming NW initiated IP-CAN bearers procedures, if an application service requires an MBR of 100 kbps and the network can provide up to 50 kbps, the PCRF shall supply the requested bit rate to trigger the gateway to establish a best effort bearer and initiate secondary PDP context activation requests with the authorised bit rate set to 50 kbps.

3. Conclusion

In UE initiated PDP contexts the gateway is triggered to setup an IP-CAN bearer by receiving a desired QoS request.  On the other hand, in an NW initiated PDP context the desired QoS of the application/UE is provided as policy enforcement on the gateway. It is unclear whether the information provided by the Gx interface can trigger the gateway to initiate secondary PDP context activation requests.  Furthermore, it is likely that the authorised resources of the network may differ from the UE/application’s desired QoS.  Hence, it is necessary to define on the Gx interface the UE/application’s desired QoS and the maximum authorised resources that the network can provide.
Nortel believes that in order to ensure consistent PCC Rule handling at the PCEF, regardless of whether the UE or the Network is responsible for the establishment of access network bearers, then additional signalling is required from the PCRF to PCEF to indicate the desired QoS for a session, when the Network is responsible for the establishment of appropriated access network bearers, as shown in Tdoc S2-063916. 
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