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1. Introduction
This contribution analyses whether the PCEF need send the ARP to the PCRF when the UE-init bearer modification.
2.  Discussion
2.1   PDP Context Activation Procedure using S4 

In the first step, we suppose the PDP context has been established, referring to clause 9.2.2.1A of TS 23.060, we also include the PCC related procedures in the following figure 1.  
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Figure 1: PDP Context Activation Procedure steps (A) using S4

When the SGSN receives Activate PDP Context Request from UE, it will transfer this message with the to Create Session Request and send to the S-GW in step A with Default Bearer QoS, the S-GW send the Create Session Request to the P-GW (Default Bearer QoS), and the P-GW sends CCR (Default Bearer QoS) to the PCRF, the PCRF may change the Default Bearer QoS and send to the P-GW. 
As the Default Bearer QoS includes both the QCI and the ARP, and clause 9.2.2.1A has the following description:

“The ARP of the PDP context activated with this procedure should be set appropriately to minimize the risk of unnecessary release.” 

So, the QCI and the ARP have already been included in the CCR/CCA message.

During this stage, the BCM is also derived by the PCRF and send to the UE, we suppose “UE_NW” mode is used here.

2.2     Network Requested Secondary PDP Context Activation Procedure using S4

In the second step, we suppose the network init the secondary PDP context, referring to clause 9.2.2.3A of TS 23.060, we also include the PCC related procedures in the following figure 2.  
During this procedure, the QCI and ARP have been used on S5/S8 and Gx interfaces referring to the description of 9.2.2.3A of TS 23.060.
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Figure 2: Network Requested Secondary PDP Context Activation Procedure using S4
2.3 MS-Initiated EPS Bearer Modification Procedure using S4
When the MS initiates the PDP Context Modification Procedure (e.g. adding a new packet filter), referring to clause 9.2.3.3 A and 9.2.3.3B of 23.060, S4-SGSN transforms this request to Bearer Resource Command (EPS Bearer QoS (excluding ARP), TFT) in step A of figure 3. The S-GW will send Bearer Resource Command (EPS Bearer QoS (excluding ARP), TFT) to the P-GW; the P-GW will send the CCR command (Qos and TFT) to the PCRF to request the PCC policy.
The PCRF will send the PCC rules (EPS Bearer Qos which includes QCI and ARP) in CCA command to the P-GW in step A0 of figure 4, the P-GW sends the Update Bearer Request (EPS Bearer Qos, TFT) to the S-GW, the S-GW also sends the Update Bearer Request (EPS Bearer Qos, TFT) to the SGSN.


[image: image3.emf] 

SGSN       Serving      GW      PDN   GW     

    A. Bearer Resource  Command  

(A)  

   

(A1)  

B. Bearer Resource  Command  

P CRF  

C .  CCR  


Figure 3: Request part of MS-Initiated Modification Procedure using S4
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Figure 4: Execution part of MS-Initiated Modification Procedure using S4

The problem is the current specification does not clear specify whether the P-GW send the ARP to the PCRF, and the PCRF may authorize a different ARP to the P-GW, then the P-GW may bind the new ARP and QCI to a different bear, however, as this is the MS initiated PDP Context Modification Procedure, the new ARP and QCI can only be bind to the current bearer (PDP context). This problem applies to the PDP context and the secondary PDP context as discussed above when the BCM is “UE_NW”.  
2.4 Questions related this problem

Question 1: What’s the current description during above scenarios?
In clause 4.5.1 of TS 29.212, it’s specified:

“
2)
At IP-CAN session modification:
…
-
When the UE requests to allocate new resources the PCEF 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.

”
So, we can see it’s not clear whether the ARP should be included in this condition.

Question 2:  Whether the PCRF send the ARP and QCI to the P-GW during above scenarios?
In clause 4.5.2 of TS 29.212, it’s specified:

“
…
Upon installation or activation of a PCC rule, the PCEF shall then perform the bearer binding based on the QCI and ARP of the PCC rule and select the IP CAN bearer where the provisioned new PCC rule is applied.

…
”
In clause 4.5.5.0, it’s specified:

“
The authorized QoS shall be provisioned within a CCA or RAR Diameter message as QoS-Information AVP. The provisioning of the authorized QoS (which is composed of QCI, ARP and bitrates) is performed from the PCRF to the PCEF. The authorized QoS can refer to a PCC rule, to an IP CAN bearer, to a QCI or to an APN.
”
Also in clause 5.4 of TS 29.213:

“
The PCRF shall supply the PCC rules to be installed, modified or removed over Gx interface to PCEF. If there are gateway controls sessions associated with the Gx session, the PCRF shall also supply the QoS rules to be installed, modified, or removed over Gxa/Gxc interface to the BBERF. 

The BBF shall then check the QoS class identifier and ARP indicated by the rule and bind the rule with an IP-CAN bearer that has the same QoS class identifier and ARP. The BBF shall evaluate whether it is possible to use one of the existing IP-CAN bearers or not and, if applicable, whether to initiate IP-CAN bearer modification or not. If none of the existing bearers are possible to use, the BBF should initiate the establishment of a suitable IP-CAN bearer. 

”
 So, it’s quite clear that the PCRF will provide the PCC rule which includes the QCI and ARP, and the PCEF will perform the bearer binding basing on the QCI and ARP.
3.  Conclusion

In order to ensure the PCEF bind the PCC rule to the current bear when the MS initiate the bearer modifications, the PCEF should send the ARP and QCI to the PCRF, and the PCRF should authorize the same QCI and ARP to the PCEF.  
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