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1 Background
The two main functions of the PCEF are …
1. charging, and

2. QoS control, …

… which can be performed at …

A. the QCI/bearer level (per bearer, or per group of bearers (e.g., those with the same QCI or those Non-GBR bearers of a particular UE/PDN sharing the same AMBR), or for the aggregate of SDFs with the same QCI), and

B. the service level (per SDF defined by the PCRF), …
… and which can be performed in Uplink (UL) and in Downlink (DL).
QoS control includes the following functions:

· QCI/bearer level rate enforcement (based on AMBR or MBR or GBR)
· Bearer level admission control (based on ARP and/or GBR)

· Service level gating control 
(“The process of blocking or allowing packets, belonging to a service data flow, to pass through to the desired endpoint.” [23.203])

· Service level rate enforcement (based on MBR or GBR)
· UL bearer binding verification (only applicable to UL). This is to verify that the UE applies the UL TFT correctly and does not misbehave, e.g., by sending packets on a “premium bearer” even though the packets do not match the UE’s UL TFT associated with that “premium bearer”.
2 Agreed in SA2

The following principles apply for both the GTP-based and the IETF-based S5/S8:
· UL+DL service level charging is only performed in the P-GW
· UL+DL QCI/bearer level charging is performed in the P-GW

· UL+DL QCI/bearer level charging is performed in the S-GW
(e.g., roaming + home routed traffic)
· UL bearer level rate enforcement is performed in the eNB
(e.g., by limiting the amount of UL resources granted over time)
· DL QCI/bearer level rate enforcement is performed in the P-GW
(e.g., by rate policing/shaping)
· UL+DL bearer level admission control is performed in the eNB

· UL+DL service level gating control is only controlled from the P-GW
(e.g., in UL by adding/removing UL packet filters in the UE + performing UL bearer binding verification)
· DL service level rate enforcement is only performed in the P-GW
(e.g., by rate policing/shaping)
The following principles apply at least for the GTP-based S5/S8:
· UL service level rate enforcement is only performed in the P-GW
(e.g., by rate policing/shaping)
· UL bearer binding verification is only performed in the P-GW

3 FFS in SA2

For the IETF-based S5/S8:
1. UL service level rate enforcement is performed in …

a. the P-GW, or
b. the S-GW
2. UL bearer binding verification is performed in …
a. the P-GW, or

b. the S-GW
Option 1b requires that the S-GW can identify the individual SDFs defined by the PCRF. Otherwise there is no requirement to make the S-GW “SDF-aware”.
Option 2a requires that the S-GW indicates to the P-GW the QCI of the S1 bearer that a packet was received on (via some form of UL packet marking).
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