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*** First change ***
5.2.12
Np reference point
The Np reference point resides between the RCAF and the PCRF.

The Np reference point enables transport of RAN User Plane Congestion Information (RUCI) sent from the RCAF to the PCRF for all or selected subscribers, depending on the operator's congestion mitigation policy. 
The Np reference point supports the following functions:

-
Reporting of RUCI from the RCAF to the PCRF. 

-
Sending, updating and removal of the reporting restrictions from the PCRF to the RCAF as defined in section 6.1.15.2.

Editor's note: It is FFS whether and how mobility of UEs between RCAFs is addressed.
*** Next change ***
6.1.15.1 
General
RAN User Plane Congestion Information (RUCI) is reported to the PCRF to enable the PCRF to take the RAN user plane congestion status into account for policy decisions. 

The RUCI includes the following information:
-
The IMSI identifying the UE impacted by congestion;
-
eNB identifier, ECGI or SAI identifying the eNB, E-UTRAN cell or Service Area, respectively, serving the UE.
NOTE: 
Whether in case of E-UTRAN the eNB identifier or the ECGI is included in the RUCI is up to operator configuration in the RCAF.
-
APN for which congestion information is reported;
-
Congestion level or an indication of the “no congestion” state.

*** Next change ***
6.1.15.2
Reporting restrictions
Depending on the operator's congestion mitigation policy, it may not be necessary to have RUCI reporting for all users. An operator shall be able to specify restrictions for RUCI reporting on a per UE per APN basis. Reporting restrictions can be used to activate or deactivate the RUCI reporting. Reporting restrictions can also be used to limit RUCI reporting. This is achieved by defining one or more sets of congestion levels, such that the RCAF indicates only that the UE experiences a congestion level within the given set but does not indicate the congestion level itself within that set. The sets must be non-overlapping such that a congestion level belongs to a single set only. Reporting restrictions can also be used to deactivate reporting of the congested cell’s identifier as part of the RUCI.
NOTE: 
The support for the reporting restrictions is optional, and used only if both the PCRF and the RCAF support this feature.

*** Next change ***
6.2.1.1
Input for PCC decisions

The PCRF shall accept input for PCC decision-making from the PCEF, the BBERF if present, the TDF if present, the SPR and if the AF is involved, from the AF, as well as the PCRF may use its own predefined information. These different nodes should provide as much information as possible to the PCRF. At the same time, the information below describes examples of the information provided. Depending on the particular scenario all the information may not be available or is already provided to the PCRF.

The PCEF and/or BBERF may provide the following information:

-
Subscriber Identifier;

-
IPv4 address of the UE;

-
IPv6 network prefix assigned to the UE;

-
IP flow routing information (if IP flow mobility is used)

NOTE 1:
This information is provided only by the PCEF

-
IP‑CAN bearer attributes;

-
Request type (initial, modification, etc.);

-
Type of IP‑CAN (e.g. GPRS, I‑WLAN, etc.);

NOTE 2:
The Type of IP‑CAN parameter should allow extension to include new types of accesses.

-
Location of the subscriber;

NOTE 3:
See clause 6.1.4 for the description of this location information.

NOTE 4:
Depending on the type of IP‑CAN, the limited update rate for the location information at the PCEF may lead to a UE moving outside the area indicated in the detailed location information without notifying the PCEF.

-
A PDN ID;

-
A PLMN identifier;

-
IP‑CAN bearer establishment mode.

The PCEF enhanced with ADC or the TDF may provide the following information:

-
Detected application identifier;

-
Allocated application instance identifier;

-
Detected service data flow descriptions.

The SPR may provide the following information for a subscriber, connecting to a specific PDN:

-
Subscriber's allowed services, i.e. list of Service IDs;

-
For each allowed service, a pre-emption priority;

-
Information on subscriber's allowed QoS, including:

-
the Subscribed Guaranteed Bandwidth QoS;

-
a list of QoS class identifiers together with the MBR limit and, for real-time QoS class identifiers, GBR limit.

-
Subscriber's charging related information;

-
Spending limits profile containing an indication that policy decisions depend on policy counters available at the OCS that has a spending limit associated with it and optionally the list of relevant policy counters.

-
Subscriber category;

-
Subscriber's usage monitoring related information;

-
Subscriber's profile configuration;

-
Sponsored data connectivity profiles;

-
MPS EPS Priority, MPS Priority Level (See TS 23.401 [17] for more detail on MPS Subscription);

-
IMS Signalling Priority.

NOTE 5:
The MPS Priority Level represents user priority.

NOTE 6:
The MPS Priority Level is one among other input data such as operator policy for the PCRF to set the ARP value. The MPS EPS Priority, and MPS Priority Level are consistent with the corresponding parameters defined in the HSS.

The AF, if involved, may provide the following application session related information, e.g. based on SIP and SDP:

-
Subscriber Identifier;

-
IP address of the UE;

-
Media Type;

-
Media Format, e.g. media format sub-field of the media announcement and all other parameter information (a= lines) associated with the media format;

-
Bandwidth;

-
Sponsored data connectivity information (see clause 5.2.1);

-
Flow description, e.g. source and destination IP address and port numbers and the protocol;

-
AF application identifier;

-
AF Communication Service Identifier (e.g. IMS Communication Service Identifier), UE provided via AF;

-
AF Application Event Identifier;

-
AF Record Information;

-
Flow status (for gating decision);

-
Priority indicator, which may be used by the PCRF to guarantee service for an application session of a higher relative priority;

NOTE 7:
The AF Priority information represents session/application priority and is separate from the MPS EPS Priority indicator.

-
Emergency indicator;

-
Application service provider.

NOTE 8:
The application service provider may be identified in numerous forms e.g. the AF application identifier or the host realm at Diameter level.

The OCS, if involved, may provide the following information for a subscriber:

-
Policy counter status for each relevant policy counter.

The RCAF, if involved, may provide the following information for a subscriber:

-
Subscriber Identifier.
-
Identifier of the eNB, E-UTRAN cell or Service Area serving the subscriber.

NOTE 9: 
Whether in case of E-UTRAN the eNB identifier or the ECGI are included in the RUCI is up to operator configuration in the RCAF.
NOTE 10:


Depending on the RUCI reporting interval configured in the RCAF, a UE may move outside the area indicated without the RCAF immediately notifying the PCRF. The PCRF can avoid receiving information about the cell currently serving a UE from multiple sources (i.e. via the Np and the Gx interface) by deactivating reporting of the congested cell’s identifier over Np. In case PCRF receives information about the cell currently serving a UE via Np and Gx, then the information received via Gx is expected to take precedence.
-
APNs.

-
Congestion level or an indication of the “no congestion” state.

In addition, the predefined information in the PCRF may contain additional rules based on charging policies in the network, whether the subscriber is in its home network or roaming, depending on the IP‑CAN bearer attributes.

The QoS Class Identifier (see clause 6.3.1) in the PCC rule is derived by the PCRF from AF or SPR interaction if available. The input can be SDP information or other available application information, in line with operator policy.

The Allocation/Retention Priority in the PCC Rule is derived by the PCRF from AF or SPR interaction if available, in line with operator policy.
*** Next change ***
7.10.1
Report RAN user plane congestion information to PCRF

This clause describes the signalling flow for reporting RUCI (RAN User Plance Congestion Information) from the RCAF to the PCRF.

Two types of messages are used on Np for transfer of congestion information from RCAF to PCRF.

-
Non-aggregated RUCI report messages, which are sent on a per UE per APN basis using DRA routing. The IMSI and the APN can be used to route messages.

-
Aggregated RUCI report messages, which are sent between an RCAF and PCRF and contain congestion information for multiple UEs. A logical PCRF id is allocated for these aggregate messages which determine the destination of the message.

The congestion reporting takes place as shown in Figure 7.10.1 below.
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Figure 7.10.1: RUCI reporting from RCAF to PCRF

1.
RCAF indicates congestion information for a given UE and APN in a RUCI report message. This message is routed by DRA to the appropriate PCRF based on IMSI and APN.


The RUCI report message includes the RUCI which is defined in clause 6.1.X.1.


Upon receiving the RUCI the PCRF makes a policy decision.

2.
The PCRF allocates a logical PCRF id to identify the PCRF that is the Np destination for the given UE and APN for the RCAF when sending aggregate messages, and reports the logical PCRF id in the RUCI acknowledgement.

Editor's note:
Whether the logical PCRF id is an already existing parameter, or whether extensions or a new parameter is defined for this purpose, is left for stage 3 work. Potential optimizations for specific DRA modes are FFS in stage 3.


The RCAF stores the logical PCRF id in the UE context for the given IMSI, APN combination.

3.
Subsequent congestion information for the given UE can be sent as part of an Aggregated RUCI report message. Such a message can contain the congestion information for multiple UEs. These UEs can have different congestion levels associated with different eNB identifier or ECGI or SAI, which are indicated in the message. An aggregated RUCI report message is always destined to a single PCRF only, and can be routed directly to that PCRF or via the DRA.

NOTE:
How the RCAF decides about which information should be contained in a single aggregated RUCI report message out of the UEs with a given logical PCRF id is out of the scope of 3GPP specifications. e.g. the RCAF may aggregate information only for a given cell or eNB into a single message. Alternatively, the RCAF may wait for a configurable period of time to aggregate information from multiple cells or eNBs into a single message. The amount of RUCI updates may be limited by configuring a minimum time between RUCI updates in the RCAF (e.g. when only the identifier of the congested cell serving the UE has changed). This configuration is expected to take both the required accuracy as well as the acceptable signalling amount into account.
4.
The Aggregated RUCI is acknowledged.

*** End of changes ***
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