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Abstract of the contribution: The contribution proposes some possible solutions in core network for congestion mitigation when cell or backhaul is congested and analyses impact on current standard.
Background
As a known fact, when congestion occurs in one point, two kinds of measure which would be taken are most appropriate. One is, ensure the high-priority traffic to be scheduled prior at congestion point. Another is to reduce the traffic delivered to the congestion point. For the latter idea, some solutions have already been proposed. However they mostly focus on the congestion status report, e.g. using ECN, GTP-U header and etc. Therefore, this contribution is raised to realize congestion mitigation by core network when it gets congestion status.
The main measures, to be taken in core network to reduce the traffic to the congestion point, would include traffic optimization and traffic limitation. Traffic limitation, which includes gating control and bandwidth limitation, has already been supported in PCC architecture. And traffic optimization, which includes compression/transcoding, renegotiation and protocol optimization, has not been supported yet. 

1. Introduction
In order to implement the optimization functionality, it assumes to introduce a functionality named TOF (Traffic Optimization Function) in current PCC architecture. The TOF might be a new standalone function or a functionality of the existed function, e.g. TDF. In the standalone deployment model, a new reference point which resides between PCRF and TOF is needed. 
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Figure1 Architecture including TOF

The TOF encompasses the following functionalities:

· Application Detection.

TOF shall keeping detect whether there is any application traffic which would be optimized, e.g. text to be compressed, image to be transcoded or streaming application to be adapted. Then an application start/stop event is reported to the PCRF by TOF to trigger PCRF to decide any control policy need update. Also, the TOF abstracts application level information from the data packets, including media codec from SDP in DASH, compression algorithm which UE supports from http header.      
· Optimization Policy Enforcement.

      TOF selects appropriate optimization parameters, e.g. media codec, compression algorithm based on the policy received from PCRF and the application level information got from data packets when application detection and enforces compression or transcoding or triggering the media renegotiation procedure.
1) So session management

Establishment: In order to minimize the number of So session, PCRF initiates So session when user congestion status shows that congestion happen as reported by RAN or will happen based on pre-configured in PCRF ,subject to operator policy which may include subscriber consent.
Modification: The modification procedure can be triggered by the change of congestion status and maybe the start of traffic to be optimized.
Termination: When the PCRF detects user RAN user plane congestion abatement (the user leaving congestion location or the location becomes uncongested) or un-subscription of optimization, the PCRF will terminate the So session for the user.
2) Optimization policy decision and provisioning

The PCRF makes policy decision according to user congestion status and operator policy (which may include subscriber consent), when So session is established or the TOF reports the traffic to be optimized start.
The optimization policy may include:
· Optimization type (compression/transcoding, renegotiation and protocol optimization etc.), 
This info refers to whether allow user to use this optimization measures or not.
· MBR
The TOF may select the specific parameters based on MBR for transcoding and renegotiation and enforce bandwidth limitation as ADC rule.
The decided policy is provided from PCRF to TOF.
3) Optimization policy enforcement

After receiving the optimization policy, TOF selects the optimization parameters, e.g. compression algorithm, according to the policy and the application level information gotten from data packets.
The policy may be provided as dynamic or pre-defined rules to the TOF. 
Editor’s note: If the predefined rules might include more info than part 2) described above is FFS.

In the case that TOF is an internal functionality of current existed entity, current rules, e.g. ADC rules may be extended to include part 2) described above. In downlink direction, the extended actions is proposed to be enforced firstly so that the PCEF/TDF ADC rules applied to traffic after optimization. The action sequence shall be reverse for uplink direction.
If the TOF is a new function, it should add a new type of rule, which includes the functionality described above.
2. Analysis
According to the description above, the TOF may be mapped to TDF, PCEF or a new function in this solution.

	Mapped Function
	Positive
	Negative
	Impacts on standard

	TDF
	In solicited mode, when PCRF initiates the establishment of Sd session, it would take into account user congestion status and subscription, which will reduce the number of Sd sessions.
	When congestion happens, there may be lots of Sd session to be established simultaneously, which lies on the number of UEs in congestion location.
	· Dynamic rules
(1) Extend optimization type to enforcement action of ADC rules.
(2) Extend optimization functionality on TDF.
· Pre-defined rules

(1) Add optimization functionality in ADC rules.
(2) Extend optimization functionality on TDF.
If TOF is deployed stand-alone, it should configure the address of TOF in PCRF or report the TOF address to PCRF from TDF.

	PCEF
	
	The number of Gx sessions will be large when the TOF is stand-alone.
Because the PCEF has no user subscription info (i.e. whether permit to take optimization measure) and congestion status, so, for every new accessed user, the PCEF will initiate the establishment of Gx session.
	· Dynamic rules

(1) Extend optimization type to enforcement action of ADC rules.
(2) Extend optimization functionality on TDF.
· Pre-defined rules

(1) Add optimization functionality in ADC rules.

(2) Extend optimization functionality on TDF.
If TOF is deployed stand-alone, it should configure the address of TOF in PCRF or report the TOF address to PCRF from PCEF.

	A new function
	No impact to the existed PCC/ADC rule.
	Add standardize complexity since a new box is introduced to current architecture.
	It will introduce a new function and a new reference point in PCC architecture.


Conclusion
It is proposed to extend optimization functionality in TDF.
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