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Discussion

S2-141494 introduced the re-try interval for Rx interface in order to defer the PUSH service delivery under the RAN user plane congestion situation. For the ongoing non-PUSH services (e.g., video call and video streaming), simply deferring the service for some time is unreasonable and will cause session interruption and bad user experience.
Since UPCON in Rel-13 only deals with RAN user plane downlink congestion, for the video service, PCRF can request the AF over Rx to decrease the downlink bitrate by supplying the maximum downlink bitrate. Changes applied to 23.705 are shown in below.
=========================START FIRST CHANGE=================================

6.1.5.1.3.2
Event reporting over Rx

The PCRF may also provide – subject to agreement with the AF provider –the acceptable maximum downlink bitrate and optionally an indication related to the RAN congestion status to the AF.

In order to enable an Application Function (AF) to receive such indication, an AF shall be able to subscribe to notifications from the PCRF. If an AF subscribes to receiving notifications, then the PCRF shall subscribe to receiving RAN congestion information over Gx for the same IP-CAN session as specified in the previous section.

=========================END FIRST CHANGE=================================
=========================START SECOND CHANGE=================================

6.1.5.1.5
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB):

· Enhancement of S1-U interface for inclusion of congestion information in uplink packets;

· Enforce the policy of RAN user plane congestion reporting.
NOTE:
Stage 3 header extensions of GTP-U to include congestion information (e.g., RCI and Cell ID) are done by CT4.

The SGW:

· Receive and pass down the policy of RAN user plane congestion reporting;
· In case of PMIP S5/S8, 
· When using Gxc for congestion event reporting, SGW supports congestion event trigger subscription and event report to the PCRF;
· When using NSH/DSCP/tunnelled DSCP for congestion event reporting, SGW copies the RCI information from a GTP-U extension header into the NSH/DSCP/tunnelled DSCP respectively. 
The S4-SGSN/MME:

· Receive and pass down the policy of RAN user plane congestion reporting.
The GGSN/PGW:

· Recognize the congestion indicator;

· Support congestion event trigger subscription and event report to the PCRF;

· Support of enhancements for PCC rules as defined in subclause 6.1.5.1.4.1;

· In case of TDF deployment, support the transfer of RCI to the TDF;

· Support of direct reporting of congestion traffic plane events to the AF;

· Enforce the policy of RAN user plane congestion reporting.

The PCRF:

· Support congestion event trigger subscription and receiving of event report from GGSN/PGW;

· Support congestion reporting to AF by means of acceptable maximum downlink bitrate and optionally, congestion status.
The AF:

· Support subscription to and receiving of congestion events;

· Support the congestion mitigation directly or indirectly, e.g. adjusts the maximum downlink bitrate according to PCRF’s notification;

· Support direct (user plane) reporting of congestion events.

The TDF:

· Recognize the congestion indicator;

· Support of enhancements for ADC rules as defined in subclause 6.1.5.1.4.1.

=========================END SECOND CHANGE=================================
=========================START THIRD CHANGE=================================

6.1.6.1.2
High-level operation and procedures


[image: image1]
Figure 6.1.6.1.2-1: Overview of congestion mitigation based on policy decisions.

NOTE 1:
The numbers do not necessarily imply a temporal order.

NOTE 2:
If TDF is deployed, congestion mitigation policies may be provisioned to both PCEF and/or TDF. 
The procedural steps are:

1.
The PCRF provides policies for congestion mitigation to one or more of the following network entities:

a)
to the PCEF (over the Gx interface);
b)
to the TDF (over the Sd interface) ;

c)
to the AF (over the Rx interface);
NOTE 3:
In this Release, only scenario when PCRF and AF are in the same operator’s network is considered.
The policies can be provisioned before RAN user plane congestion occurs or after the PCRF becomes aware of the congestion status (e.g. onset, abatement, level of RAN user plane congestion).  All the existing variants of policy provisioning (predefined and activated/de-activated dynamically and provided dynamically) may be used for congestion mitigation;

NOTE 4:
In case of network configurations without PCRF involvement, the PCEF and/or TDF can enforce static congestion mitigation policies upon receipt of a congestion notification from the RAN. Different policies may be configured for different congestion levels. Static policies usage by the PCEF is defined by the TS 23.401 [8] subclause 4.7.5 and by the TS 23.402 [10] subclause 4.10.4.
Editor's Note: The applicability of static congestion mitigation policies without PCRF involvement need to be evaluated.
2.
The PCRF may also provide – subject to agreement with the AF provider – the acceptable maximum downlink bitrate and optionally an indication related to the RAN congestion status to the AF.

3.
Congestion mitigation is performed in different network entities according to the policy decision by the PCRF:

a/b) The PCEF/TDF can perform bandwidth limitation, prioritization and traffic gating according to the provided policies.
c)
The AF (e.g. an application server or proxy) can directly or indirectly support the congestion mitigation, e.g. by adapting the sending rate, through media transcoding or compression, or by delaying push services.
d)
Based on policies provided by the PCRF, the PCEF/TDF may also perform actions to support  congestion mitigation measures in the RAN, e.g. the policy can control when packet marking (such as e.g. proposed by RAN-based Solutions for RAN user plane congestion management solutions) should be performed.
e) 
The PCRF may limit/reject the authorization of new requests for application flows, based on current procedures. For deferred delivery of service the PCRF may send a re-try interval to the (operator's or third-party's) AF, which indicates when service delivery may be retried. The value of the re-try interval depends on operator policies (e.g. it may vary depending on the congestion level but may also be set taking other criteria into account). The PCRF may send updated re-try intervals, e.g. if the congestion level changes.

NOTE 5:
The re-try interval is calculated based on the heuristics and it is implementation dependant. Although it cannot accurately predict when the congestion will end, it provides guidance for the AF to re-try at later point of time so as to prevent the further congestion of the radio network.

=========================END THIRD CHANGE=================================
=========================START FOURTH CHANGE=================================

6.1.6.1.4
Impact on existing entities and interfaces
PCEF/TDF:

-
Support of PCC/ADC Rules extensions, if required, in case of GTP-U based solutions has already been defined in the subclause 6.1.5.1.5.

PCRF:

-
Supports the retry interval;

-
Support congestion reporting to AF by means of acceptable maximum downlink bitrate and optionally, congestion status.
AF:
-
Supports subscription to and receiving of congestion events; 
-
Supports the congestion mitigation directly or indirectly, e.g. adjusts the maximum downlink bitrate according to PCRF’s notification;
-
Supports the retry interval.
=========================END FOURTH CHANGE=================================
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