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Introduction
This contribution proposes prioritization for UTRAN and E-UTRAN congestion control w.r.t. Codec Rate Adaptation.
Discussion

Potential Conflict from Different Congestion Control Mechanisms
In the sub-clause 11.6 of TS36.300 it specifies that the eNB and the UE support of the Explicit Congestion Notification (ECN) to  enable the eNB to control the initial codec rate selection and/or to trigger a codec rate reduction. Thereby the eNB can increase capacity (e.g., in terms of number of accepted VoIP calls), and improve coverage (e.g. for high bit rate video sessions). In this case under eNB congestion, the codec rates are reduced and the effective QoS for the active services are lowered to free up the capacity though the QoS parameter values are not changed.
While in the subclause 4.7.3 of TS23.401 it specifies that the primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected due to resource limitations (typically available radio capacity for GBR bearers). The priority level information of the ARP is used for this decision to ensure that the request of the bearer with the higher priority level is preferred. In addition, the ARP can be used (e.g. by the eNodeB) to decide which bearer(s) to drop during exceptional resource limitations (e.g. at handover). This means that under eNB congestion, the QoS of the higher level ARP services are accepted/maintained by dropping/rejecting lower priority services.
When codec rate based congestion control is deployed in the UTRAN and/or E-UTRAN network, under congestion, ARP based congestion control would be also triggered. If the congestion control trigger thresholds for the two congestion control mechanisms are the same, the two mechanisms may be triggered simultaneously and functionally conflict. The codec rate adaptation would reduce the codec rate, free up the capacity to accept new  service requests  and maintain the existing services. On the contrary, the ARP based congestion control would reject new services and/or drop low priority services according to the ARP level.   The potential functional conflict between different congestion control mechanisms on the eNB shall be handled.
Proposal
Prioritization of Congestion Control Mechanisms
From operation point of view, under congestion, allowing more services with lower QoS would be preferred than maintaining QoS with less service. Without prioritizing the congestion control mechanisms, the objectives of the congestion control mechanisms may not be realized.     
When ARP based congestion control and codec rate adaptation congestion control mechanisms are both active the codec adaptation mechanism can be configured with a higher priority via a lower congestion detection threshold. Once it is triggered and it has not been sufficient to improve the congestion condition within a specified time period configured on the eNB or a higher congestion threshold is detected, the ARP mechanism would be kicked in to reject the new service requests or to drop the service bearers according to the ARP.
The following is an example of  eNB congestion control configuration.

	Congestion Control Method
	Priority 
	Threshold to Start
	Threshold to Stop
	Timer to Start next Priority Congestion Control after start

	Codec Rate Adaptation
	1
	80% resource usage
	75% resource usage
	100 sec

	ARP based  
Service Drop/Rejection
	2
	85% resource usage
	80% resource usage
	N/A


By this configuration when the resource usage reaches 85% or the congestion is not relieved within 100 sec after the codec rate adaptation starts, the ARP based congestion control shall be triggered.
Conclusion

In case of potential objective conflicts between codec rate adaptation and ARP based eNB congestion control, we propose to prioritize the two control mechanisms with codec rate adaptation having higher priority.    

Change Proposal  to TR23.860
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Requirements

4.1
General 

Following are the general requirements for the Codec selection and Codec rate adaptation enhancements to be studied:

· 1.
Codec selection and Codec rate adaptation enhancements shall not negatively affect the operation of pre-Rel‑10 UEs.

· 2.
A UE-internal interface between the application being adapted and the layer responsible for forwarding the indications of the need to rate adapt is necessary and is assumed to be available.  The definition of this interface is beyond the scope of this study.

· 3.
The policies applied to the Codec selection at session establishment (e.g. operator policies and loading conditions)  need to influence the end to end session media parameter negotiation.

Editor's note:
It if FFS if Codec selection needs to be handled during an ongoing session.

Editor's note:
It is FFS whether operator policies apply on a per RAT basis

Editor's note:
The need to do Codec selection at session establishment based on loading conditions needs to be studied further.

· 4.
It shall be possible to control Codec rate adaptation on a per service basis.

Editor's note:
It is FFS what "service" means in this context and it needs to be explained why it is required to control Codec rate adaptation on a service basis.

· 5.
It shall be possible to apply Codec selection and Codec rate adaption when interworking with external networks (e.g. PSTN, non IMS networks). 

· 6.
Policies applicable to the Codec selection can be applied to sessions established using any valid SIP session establishment procedure (i.e. cannot apply only to particular session establishment scenarios) 

Editor's note:
It is FFS whether such SIP session establishment procedures are restricted to IMS procedures or not

· 7.
The Codec selection and Codec rate adaptation shall be applicable for audio and video media types.
· 
· 8. Prioritization shall be used to prevent conflict between different congestion control mechanisms. It shall be possible to configure the priority between of execution of ECN-based congestion control and ARP by the eNB. 



3GPP


