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*** First change ***

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AF
Application Function

ARP
Allocation and Retention Priority

AMBR
Aggregate Maximum Bit Rate

CBC
Cell Broadcast Centre

CBE
Cell Broadcast Entity

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

CSS
CSG Subscriber Server

DeNB
Donor eNode B

DL TFT
DownLink Traffic Flow Template
ECGI
E-UTRAN Cell Global Identifier

ECM
EPS Connection Management

ECN
Explicit Congestion Notification

EMM
EPS Mobility Management
eNB
evolved Node B

EPC
Evolved Packet Core

EPS
Evolved Packet System

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

GUMMEI
Globally Unique MME Identifier

GUTI
Globally Unique Temporary Identity

GW
Gateway

HeNB
Home eNode B

HeNB GW
Home eNode B Gateway

HFN
Hyper Frame Number

ISR
Idle mode Signalling Reduction

OCS
Online Charging System

OFCS
Offline Charging System

LBI
Linked EPS Bearer Id

L-GW
Local GateWay

LIPA
Local IP Access

MBR
Maximum Bit Rate

MME
Mobility Management Entity

MMEC
MME Code

MTC
Machine-Type Communications

M-TMSI
M-Temporary Mobile Subscriber Identity

OMC-ID
Operation and Maintenance Centre Identity

P‑GW
PDN Gateway

PCC
Policy and Charging Control

PCRF
Policy and Charging Rules Function

PRA
Presence Reporting Area

PDCP
Packet Data Convergence Protocol

PMIP
Proxy Mobile IP

PSAP
Public Safety Answering Point

PSM
Power Saving Mode

PTI
Procedure Transaction Id

QCI
QoS Class Identifier
RCAF
RAN Congestion Awareness Function
RFSP
RAT/Frequency Selection Priority

RN
Relay Node
RUCI
RAN User Plane Congestion Information
S‑GW
Serving Gateway

S-TMSI
S-Temporary Mobile Subscriber Identity

SDF
Service Data Flow

SIPTO
Selected IP Traffic Offload

TAC
Tracking Area Code

TAD
Traffic Aggregate Description

TAI
Tracking Area Identity

TAU
Tracking Area Update

TI
Transaction Identifier

TIN
Temporary Identity used in Next update

URRP-MME
UE Reachability Request Parameter for MME

UL TFT
UpLink Traffic Flow Template

ULR-Flags
Update Location Request Flags

*** Next change ***

4.4.X
RAN Congestion Awareness Function

The RAN Congestion Awareness Function (RCAF) is an element that provides RAN User Plane Congestion Information (RUCI) to the PCRF to enable the PCRF to take the RAN user plane congestion status into account for policy decisions.

The RCAF collects information related to user plane congestion from the RAN’s OAM system based on which the RCAF determines the congestion level (and the identifier) of an eNB or E-UTRAN cell. 
NOTE: 
The interface to the RAN’s OAM system and the details of congestion detection and determination of the congestion level based on information received from the RAN’s OAM system are not standardized.
Via the Nq interface the RCAF determines the UEs served by a congested eNB or congested E-UTRAN cell and retrieves the APNs of the active PDN connections of those UEs. The decision whether the RCAF operates on eNB or E-UTRAN cell level is up to operator configuration.
For non-roaming UEs and, based on operator configuration, for roaming UEs in a local breakout scenario, the RCAF sends the RUCI to the PCRFs serving the UEs’ PDN connections. For home routed scenarios, based on the roaming agreement with the HPLMN and operator configuration, the RCAF may also report the RUCI to the H-PCRFs serving the UEs’ home-routed PDN connections.
NOTE: The details of congestion reporting to the PCRF are specified in TS 23.203 [6].
Figure 4.4.X-1 illustrates the RCAF connected to the MME. The RCAF is located in the same PLMN as the serving MME except in network sharing scenarios where the RCAF belongs to the operator of the shared E-UTRAN.
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Figure 4.4.X-1: RCAF connected to MME

*** Next change ***

5.1.1.X
MME - RCAF

Editor’s Note: 
This section will be filled once Stage 3 has decided upon the protocol type (e.g. Diameter, etc.) to use between MME and RCAF.
*** Next change ***

5.9.X     IMSI and APN information retrieval procedure
This procedure is used by the RCAF to determine the UEs that are served by a congested eNB or E-UTRAN cell and the APNs of the active PDN connections of these UEs. The RCAF leverages this information to determine the PCRFs serving these UEs and subsequently report RAN user-plane congestion information (RUCI) to the PCRFs.
NOTE 1: The details of congestion reporting to the PCRF are specified in TS 23.203 [6].
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Figure 5.9.X-1: IMSI and APN information retrieval procedure
0.
The RCAF determines the MMEs that are serving the congested eNB or E-UTRAN cell based on the Tracking Area Identities served by the congested eNB or E-UTRAN cell. For further details on the related DNS procedure see TS 29.303 [61]. The following steps are applied to all MMEs serving the congested eNB or E-UTRAN cell.
NOTE 2: 
In network sharing scenarios the RCAF belongs to the operator of the shared E-UTRAN. In this case it is up to inter-operator agreements and operator configuration which sharing partner’s MMEs the RCAF queries IMSI and APN information from. 
1.
The RCAF sends an IMSI/APN information request to the MME. The request shall identify whether the request refers to an eNB or an E-UTRAN cell and shall contain the related eNB ID or ECGI.
NOTE 2: 
The eNB ID is defined in TS 36.413 [36].
2.
The MME sends the IMSI/APN information report to the RCAF. The report shall contain the list of IMSIs served by the eNB or E-UTRAN cell and the list of APNs of the active PDN connections of each IMSI. If the RCAF requested the IMSI/APN information on E-UTRAN cell level, then the MME first involves the Location Reporting procedure (section 5.9.1) to determine the exact ECGI of the UEs that are served by the eNB to which the E-UTRAN cell belongs.
NOTE 3:
In order for RCAF to maintain the list of impacted IMSIs (and related APN information) for a congested cell, the RCAF needs to regularly receive IMSI/APN information updates from the MME. The details of whether the RCAF needs to query the MME regularly or whether the MME updates the RCAF regularly without further explicit requests from the RCAF is up to Stage 3.
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