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1 Proposal
It is proposed that SA2 …

· agrees to the text proposal included in this contribution, and
· sends an LS to SA5 to get their view on the proposal to have the S-GW perform QCI based charging (as opposed to bearer based charging in Rel-7), and
· sends an LS to RAN2 and RAN3 to inform them of the SA2 assumption that E-UTRAN includes the functions:

· ‘UL bearer level rate enforcement based on AMBR and MBR’, and 

· ‘UL+DL bearer level admission control based on GBR and/or ARP’.

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

2. QoS control, …

3. 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])

… which can be performed at …

A. the service level (per SDF defined by the PCRF), …

B. the QCI level (per aggregate of SDFs with the same QCI), and

C. the bearer level (per bearer, or per group of bearers (e.g., those Non-GBR bearers of a particular UE/PDN sharing the same AMBR), 
… and which can be performed in Uplink (UL) and in Downlink (DL).
QoS control includes the following functions:

· QCI level rate enforcement (based on MBR or GBR for an aggregate of SDFs)

· Service level rate enforcement (based on MBR or GBR per SDF)

· Bearer binding.
This controls which SDF should be mapped (bound) to which bearer (e.g., S1 bearer). In particular this includes the decision on whether to bind two SDFs with the same QCI to different bearers that both also have that QCI (e.g., in case of multiple PDNs) or to the same bearer.
· 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”.
· Bearer level rate enforcement (based on AMBR or MBR)
· Bearer level admission control (based on ARP and/or GBR)

3 Text Proposal for 23.401
*** Start 1st change ***

4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

In addition to the E-UTRAN functions described in 3GPP TS 36.300 [5], E-UTRAN functions include:

-
Header compression and user plane ciphering

-
MME selection when no routeing to an MME can be determined from the information provided by the UE

-
UL bearer level rate enforcement based on AMBR and MBR 
(e.g., by limiting the amount of UL resources granted per UE over time)
-
UL+DL bearer level admission control
4.4.2
MME 

*** End 1st change ***

*** Start 2nd change ***

4.4.3
Gateway

4.4.3.1
General

Two logical Gateways exist:

-
Serving GW (S-GW)

-
PDN GW (P-GW)


NOTE:
The PDN GW and the Serving GW may be implemented in one physical node or separated physical nodes.

4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include for both the GTP-based and the IETF-based S5/S8:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 

-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure

-
Lawful Interception

-
Packet routeing and forwarding
-
UL+DL charging per UE, PDN, and QCI
(e.g., for roaming with home routed traffic)

Additional Serving GW functions for the IETF-based S5/S8 are captured in TS 23.402 [xx].

4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include for both the GTP-based and the IETF-based S5/S8:


-
Per-user based packet filtering (by e.g. deep packet inspection)


-
Lawful Interception

-
UE IP address allocation


-
UL+DL service level charging as defined in TS 23.203
(e.g., based on SDFs defined by the PCRF, or based on deep packet inspection defined by local policy)
-
UL+DL service level gating control as defined in TS 23.203
-
UL+DL service level rate enforcement as defined in TS 23.203 
(e.g., by rate policing/shaping per SDF)
-
DL rate enforcement based on AMBR
(e.g., by rate policing/shaping per aggregate of traffic of SDFs associated with Non-GBR QCIs)

-
DL rate enforcement based on the accumulated MBRs of the aggregate of SDFs with the same GBR QCI
(e.g., by rate policing/shaping)

Additionally the PDN GW includes the following functions for the GTP-based S5/S8:

-
UL + DL bearer binding as defined in TS 23.203
-
UL bearer binding verification 
Editor’s Note: This is to verify that the UE applies the UL packet filters 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 packet filters associated with that “premium bearer”. Once the term ‘UL bearer binding verification’ has been defined in TS 23.203 this editor’s note can be replaced with a corresponding reference.
4.4.4
SGSN

*** End 2nd change ***
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