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1. Discussion

Consider a QoS-enabled flow request initiated by an application function (AF) in the network, as shown in TR 23.228, Figure 7.12-3. During the application signaling, the AF becomes aware of the media being requested by the UE. The AF then queries the PCRF using the Rx interface about whether the media being requested can be established. The role of the PCRF is to verify whether the requested media are authorized, and decide the rules (i.e. policy) that need to be applied in the network to provide the appropriate QoS for the requested media. Some policy rules will be applied at the SAE anchor, and some policy rules will be applied in the access-network by the MME/UPE. 
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Figure 7.12-3: Information flow for Resource Establishment in the Radio Network. [TR 23.882 v 1.4]

This contribution addresses the question of the delivery of the appropriate policy rules from the PCRF to the MME/UPE. The contribution considers two options, as shown in the figures below: 

(1) A direct signaling interface from the PCRF to the MME/UPE, in addition to a direct interface from the PCRF to the SAE anchor. In this option, the PCRF decides the appropriate rules that need to be applied in the MME/UPE/E-NodeB, and delivers them to the MME/UPE. The PCRF also decides the rules that need to be applied at the SAE  anchor, and delivers those as well. In case the PCRF is in the home domain and the MME/UPE is in the visited domain, the H-PCRF communicates with the V-PCRF, which in turn delivers the appropriate policy rules to the MME/UPE. 

(2) A direct signaling interface from the PCRF to SAE anchor, but no direct interface from the PCRF to the MME/UPE. In this option, the PCRF delivers only end-to-end rules to the SAE anchor.  The SAE anchor has the role of translating the end-to-end rules into rules that are suitable for itself and rules that are suitable for application at the MME/UPE. The SAE anchor then delivers the appropriately translated policy rules to the MME/UPE. 
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       OPTION-1



OPTION-2

Figure 1: Two options for interfacing the PCRF to MME/UPE.

We note the following points of differentiation between Option 1 and Option 2.

a. The radio interface and the backhaul link are likely to be the primary resource bottlenecks where careful QoS differentiation is needed. On the other hand, the SAE anchor does not necessarily manage a resource bottleneck, except at an aggregate level. Thus for many flows, it will be important to deliver the appropriate policy rules to the MME/UPE/E-Node-B, while it may not be necessary to deliver any rules to the SAE anchor at all. Option 2 necessarily requires a transaction between the PCRF and the SAE anchor simply to enable delivery of policy rules to the MME/UPE, even if there are really no policy rules to be enforced at the SAE anchor itself. On the other hand, in Option 1, the PCRF can selectively decide when to contact the MME/UPE, when to contact the SAE anchor, and when to contact both.

b. In Option 2, the SAE anchor has to execute two transactions for each flow request - one to receive the rules from the PCRF, and one to deliver the translated rules to the MME/UPE. In option 1, the SAE anchor is involved in only one transaction (to receive the rules that it will enforce from the PCRF). Thus Option 2 puts a higher control plane signaling load on what is essentially a bearer-plane element, i.e SAE anchor.
c. In Option 2, the policy delivery transactions proceed sequentially, first from the PCRF to the SAE anchor, and then from the SAE anchor to the MME/UPE. On the other hand, in Option 1, the policy delivery transactions from the PCRF to the MME/UPE and from the PCRF to the SAE anchor can be executed in parallel. Thus the latency of the flow setup will be higher in Option 2 than in Option 1.

d. In Option 1, the PCRF is in charge of deciding which rules are suitable for application in the MME/UPE/E-Node-B, and which rules are suitable for application at the SAE anchor. In Option 2, the SAE anchor needs additional knowledge in order to translate the end-to-end rules provided by the PCRF into a set of rules that it will apply, and a set of rules (QoS parameters/Labels) that need to be delivered to the MME/UPE.

From the point of view of management and organization of the network, it is more desirable to limit the knowledge of application rules and operator policies to the PCRF, rather than distributing the knowledge to SAE anchor elements (of which there could be many). Hence, caching of subscribing data and logic in the SAE Anchor so as to distribute it to different IPGW (MME/UPE) as UE moves across different IP-CANs is not desirable.
When the UE hands off from the domain of one MME/UPE to another MME/UPE, or to another access technology, depending on the network operator’s rules, a different set of policy and/or charging rules may apply for existing flows. Further, for subsequent flows, the network would need to know which MME/UPE (or access gateway) the UE is connected to, so as to deliver the appropriate policy/charging rules to the correct MME/UPE. For Option 1, this can be accomplished by having the new MME/UPE (or access gateway for the different access technology) notify the PCRF when the UE connects to it. In Option 2, the new MME/UPE (or access gateway of the different access technology) could notify the SAE anchor instead of notifying the PCRF directly. However, since the policy/charging rules for the new MME/UPE or different access technology could be different from the old one, the SAE anchor would need to notify the PCRF of the change in order to deliver the up-to-date policies to the new MME/UPE or access gateway. In any case, the PCRF will need to be involved to deliver new PCC rules.

2. Conclusions and Recommendations

The recommendation of this contribution is to adopt Option 1 as the method of distributing policy rules to the SAE anchor and the MME/UPE.
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2. Request Resources (Policy/QoS Info)
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