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Abstract of the contribution: 

The description of CN based congestion mitigation is currently split into two parts, subclause 6.1.5.1.4 (within congestion reporting utilizing GTP-U) and subclause 6.1.6.1 (as a general solution). It is proposed to move subclause 6.1.5.1.4 to the new subclause under the umbrealla of RAN congestion mitigation solution. Having this, it allows people to be able to evaluate the solutions properly.
Proposal

We propose to apply changes to TR 23.705v081, as shown in the tentative new Table of Contents (only structure, page numbers are no longer correct):
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6.1.5.1.5
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB)

· Include RCI defined in this solution in the uplink packet.

The GGSN/PGW:
· Recognize the congestion indicator;

· Support congestion event trigger subscription and event report to the PCRF;
· 
· In case of TDF deployment, support the transfer of RCI to the TDF;

The PCRF:
· Support congestion event trigger subscription and receiving of event report;

· Support congestion traffic plane event trigger and reporting to AF
The AF:

· Support subscription to and receiving of congestion traffic plane events;

· Supports the congestion mitigation directly or indirectly.

The TDF:
· Recognize the congestion indicator;

· 
6.1.5.1.6
Solution evaluation
Next Change

6.1.6.x 
Solution 1.6.x: Enhanced policy control of congestion mitigation
6.1.6.x.1
General
This solution applies in combination with so-called “on-path” congestion reporting (solution 1.5.1 in subclause 6.1.5.1 and solution 1.5.2 in subclause 6.1.5.2).
The following behaviour is foreseen:

- 
As long as PCEF/TDF has activated congestion mitigation policy available, it should apply a mitigation measure with matching congestion level on affected traffic;
- 
The enhancement of congestion mitigation handling with congestion mitigation policies in the PCEF can be done as exemplarily shown in Figure 6.1.6.x-1. Similar principle is applicable for the TDF in case TDF receives RCI as defined by the subclause 6.1.5.1.3.2.


[image: image2]
Figure 6.1.6.x.1-1: possible behaviour of congestion mitigation policies in PCEF (in combination with dynamic policy handling).

The PCRF is always able to request and receive all congestion reports of interest for its policy decisions. In case, the PCRF chooses not to subscribe to all congestion reports (for optimisation reasons), it may not be aware of the currently enforced congestion mitigation policy.

6.1.6.x.2
Assumptions for extensions of policies for congestion mitigation

There may be a PCC/ADC rules that are provided by the PCRF in advance and activated by the PCEF/TDF in case of receiving appropriate RCI. 

Editor's Note: The applicability of congestion mitigation measures per congestion level without PCRF involvement need to be evaluated.
With this solution, the following definition is used for extension of the policy framework:

User plane congestion mitigation policy: A set of information describing actions in the user plane (in the PCEF/TDF) with the target to reduce the (overall or specific) amount of RAN user plane congestion or to minimize service disruption/service degradation experienced by the user, and, optionally, the corresponding conditions under which they shall be performed. Such a policy may be provisioned statically in the PCEF, predefined in the PCEF/TDF and de/activated dynamically by the PCRF or provisioned dynamically by the PCRF to the PCEF/TDF. A user plane congestion mitigation policy may refer to a level of congestion. It may also contain an event trigger for a subsequent user plane congestion report. 

NOTE: Static user plane congestion mitigation policies apply in case of no PCC deployment. For static user plane congestion mitigation policies the same restrictions apply as for current static PCC (defined in [8] subclause 4.7.5 and [10] subclause 4.10.4). 
With this solution, the following assumptions for extension of policies are used:

- 
Support of User Plane congestion event report;
- 
For user plane congestion mitigation, an enhancement of existing PCC/ADC rules structure/or structure of those rules applicability should be defined. They should contain congestion mitigation measures/or corresponding PCC/ADC Rule that can be enforced depending on the different RAN user plane congestion situation (e.g., different PCC/ADC rule per each congestion level). 

Editor's Note: It is FFS whether the above mentioned enhancement will be implemented by extending the existing PCC/ADC Rules structure (e.g. a different enforcement actions per each congestion level within the single rule or a different PCC/ADC Rules applicable per each one of the congestion levels). 

6.1.6.x.3
Impact on existing entities and interfaces

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 6.1.6.x.1;

The PCRF:
· Support congestion event trigger subscription and receiving of event report;

The TDF:
· Support of enhancements for ADC Rules as defined in subclause 6.1.6.x.1.

6.1.6.x.4
Solution evaluation
End of Changes
Next Change

6.1.5.2
Solution 1.5.2: C-plane signalling for RAN user plane congestion reporting

6.1.5.2.1
Clarification of terminologies

RAN user plane Congestion Information (RCI): This is the information about RAN user plane congestion, e.g., RAN user plane congestion level, RAN user plane congested direction (radio uplink/downlink). 
RCI signalling: The signalling is used as the means for conveying RCI from RAN to CN. The signalling can be done on a per EPS bearer basis or in an aggregate way as described below. 

-
EPS bearer level RCI signalling: RCI will be conveyed from the RAN to the CN for each EPS bearer. For instance, if RCI is specified on a cell level basis, a signalling message will be sent per EPS bearer even if all messages include the same RCI. The number of signalling messages is equal to the number of EPS bearers that are being served by the same cell.

-
Aggregating RCI signalling: A single signalling message contains the RCI for multiple EPS bearers belonging to the same UE or even the RCI for EPS bearers of multiple UEs that are served by the same cell.

NOTE: 
The details of  "aggregating RCI signalling" are described in subclause 6.1.5.2.3.2.
6.1.5.2.2
General description, assumptions, and principles

This solution addresses the key issue on "RAN user plane congestion awareness".

This solution provides an aggregating RCI signalling mechanism for the RAN to report the RAN user plane congestion information to the CN by using:

-
Existing C-plane signalling interfaces: S1-MME, S11, S5/S8, Gx, Rx, and Sd; and
-
Existing C-plane signalling protocols: S1-AP, GTP-C and DIAMETER.
When the eNodeB is congested, the eNodeB sends the RAN user plane congestion information to the PCRF via the MME, the SGW and the PGW. The PCRF then decides whether to initiate the IP-CAN Session Modification procedure in order to assist the RAN to mitigate the RAN user plane congestion situation. In addition the PCRF decides whether to forward congestion information to the AF and TDF.

Depending on the operator's congestion mitigation policy, it may not be necessary to have "RCI signalling" for all EPS bearers. An operator shall be able to specify policy for RCI signalling for individual EPS bearers, e.g., activating or deactivating the RCI signalling for the EPS bearer. According to the policy for RCI signalling, the eNodeB sends the RCI to the PCRF only for those EPS bearers that have "RCI signalling" activated.

NOTE 1:
Policy for RCI signalling is not used to configure eNodeB to send either an EPS bearer level RCI signalling or an aggregating RCI signalling. Policy for RCI is used to activate or deactivate the RCI signalling for the EPS bearer. Choosing which EPS bearer to be activated for RCI signalling is out of scope of solution, since it is operator and vendor specific.

Policy for "RCI signalling" can be configured either statically or dynamically. 

- 
Static configuration: The policy for "RCI signalling" is pre-defined and stored in advance at the eNodeB and the MME, for example, via the OAM plane or manually configured when deploying the eNodeB and the MME.
- 
Dynamic configuration: The policy for "RCI signalling" is decided by the PCRF and can be updated dynamically. The policy for "RCI signalling" shall be included in the EPS bearer context information. 

In this solution, only the dynamic configuration for EPS bearer level RCI signalling is discussed, since static configuration for EPS bearer level RCI signalling is not necessarily to be standardized. 

The signalling for the RAN user plane congestion information from the eNodeB towards the PCRF shall be done on a per EPS bearer basis. For congestion event reporting on Gx and policy control of congestion mitigation considerations in subclauses 6.1.5.1.3 and 6.1.6.x apply except for RCI transfer to the TDF by using on-path P-GW-TDF communication.

The policy for "RCI signalling" shall include "Reporting action for RCI signalling (e.g., start, stop)". To further reduce RCI signalling messages and to avoid unnecessary RCI signalling messages that may not lead to any decision at the PCEF/PCRF, the policy for "RCI signalling" may include conditions that trigger the eNodeB to send a RCI signalling message:

-
Minimal bit rate of incoming traffic carried over the EPS bearer: Operator may decide not to apply a congestion mitigation measure for the EPS bearer that carries little amount of traffic (e.g., chatting), and thus no RCI signalling for such EPS bearer.
-
Minimal congestion level that an operator is interested in for the given EPS bearer.

NOTE 2: 
In case, there is no policy for RCI signalling available at the eNodeB, it behaves according to operator's configuration.
The RCI should include:
-
Congestion level;
-
User identity (e.g., eNB UE S1AP ID and MME UE S1AP ID on S1-MME interface, IMSI on S11, S5/S8 and Gx interfaces );
-
EPS bearer ID;
-
Direction of user plane congested direction (e.g., radio uplink, radio downlink);
-
Optionally user location information (e.g., Cell ID); 
NOTE 3: 
How the congestion level is specified is out of scope of the solution description. 
End of Changes
time





PCRF





PCEF





rule usage





RAN





Congestion event report and rule activation or (dynamic) rules provisioning





 (level = a)





rule pre-provisioning (rule identifier)





 (level = b)





 (level = d)





 (level = c)





congestion report (level) from PCEF to PCRF





congestion indication (level) from RAN to PCEF





time





PCRF





PCEF





rule usage





RAN





Congestion event report and rule activation or (dynamic) rules provisioning





 (level = a)





rule pre-provisioning (rule identifier)





 (level = b)





 (level = d)





 (level = c)





congestion report (level) from PCEF to PCRF





congestion indication (level) from RAN to PCEF








3GPP

SA WG2 TD


