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1
Introduction
In RAN#59 meeting, there was a new WI proposal: Smart Congestion Mitigation (SCM) in E-UTRAN [1], to address the RAN aspects of related works in SA1/2, i.e. “Application and Service Access Control (ASAC)” and “Prevention of mobile-originating signalling and/or data traffic of UE in connected mode (PMOC)”.
There was another congestion mitigation related work in SA1/2, i.e. “User Plane Congestion Management (UPCON)”, so far the corresponding scope in RAN is not clear yet.
This contribution explains the potential RAN scope of UPCON, and the relationship between SCM and UPCON.
2
Discussion
2.1
Potential RAN scope of UPCON
As specified in TS 22.101, RAN user plane congestion may occur due to arrival of new active users, increase of communication intensity of existing users, the radio environment changing, the mobile user changing location, and other reasons, thus causing the capacity of RAN resources to transfer user data to be exceeded.
SA1 has defined several requirements for UPCON (in section 27 of TS 22.101), as follow. When identifying the potential RAN scope of UPCON, it is beneficial to have a preliminary analysis on the SA1 requirements to check which one could be further evaluated by RAN and which one is out of scope of RAN.
· Prioritizing traffic
a) The network shall be able to identify, differentiate and prioritize traffic from different applications in order to provide these applications with appropriate service quality based on RAN user plane congestion status, taking user related information and content type into account. (RAN mechanisms could be considered, possibly with the assistance from SA)
b) According to operator policy, during RAN user plane congestion the operator shall be able to select the communications which require preferential treatment and allocate sufficient resources for such communications in order to provide these services with appropriate service quality. (RAN mechanisms could be considered, possibly with the assistance from SA)
c) According to operator policy, the network shall be able to select specific users (e.g. heavy users, roaming users, etc.) and adjust the QoS of existing connections/flows and apply relevant policies to new connections/flows depending on the RAN user plane congestion status and the subscriber's profile. (Not sure what could be done in RAN)
· Reducing traffic
a) Based on RAN congestion status and according to operator policy, the network shall be able to reduce the user plane traffic load (e.g. by compressing images or by adaptation for streaming applications) taking into account UE related information (e.g. UE capabilities, subscription). (Out of scope of RAN)
b) The system shall be able to adjust the communication media parameters of real-time communications so that they consume less bandwidth. (Out of scope of RAN)
c) The system shall be able to distinguish between different media involved in the communication (e.g. media for voice and media for video portions) and in case of RAN user plane congestion (re-)negotiate each media separately to consume less bandwidth. (Already done in LTE Rel-9, adding “Explicit Congestion Notification” to IP)
d) According to operator policy, the network shall be able to select specific applications and control the data rate of the identified applications based on RAN user plane congestion status, at the same time taking into consideration user related information (e.g. a "platinum" subscription user should have good experience even if experiencing congestion) and content type (e.g., text vs. image). (RAN mechanisms could be considered, possibly with the assistance from SA)
e) Any use of application identification should consider the impact on Multi-Operator Core Network (MOCN) partner(s) gaining information on the use of the network by the other MOCN partner(s). (RAN mechanisms should consider the network sharing scenarios)
· Limiting traffic
a) The network shall be able to limit traffic from operator-controlled and/or third-party services based on RAN user plane congestion status for a UE, e.g. to defer Push services based on the RAN congestion status and operator policy. (Out of scope of RAN)
b) The system shall be able to apply different handling (e.g. be able to prohibit or delay) all or a particular selection of IP bearer service requests depending on whether a service request is for Unattended Data Traffic or Attended Data Traffic. (Not sure what could be done in RAN)
According to the preliminary analysis on the SA1 requirements above, in order to satisfy the SA1 requirements, RAN should consider necessary enhancements to allow the eNB to identify, differentiate and prioritize specific traffics amongst different applications. The scenario where multiple traffics are carried on the same bearer (i.e. the default bearer) should be considered. For the downlink, assistance information from MME/S-GW (e.g. per packet marker) might be needed to help the eNB to prioritize specific traffics. For the uplink, enhancements might be needed to help the eNB to prioritize the UL buffers for specific traffics. 
Further, from RAN perspective, other RAN specific enhancements that allow the E-UTRAN to efficiently use the user plane resources (e.g. PUCCH resources) and to alleviate the user plane congestion could also be considered within the scope of UPCON. 
2.2
Relationship between SCM and UPCON
The main motivation of SCM is to ensure prioritization of the setup of IMS voice call or specific applications (e.g. disaster message board) according to operator’s policy during congestion situation e.g. when disaster or a public event occurs.
It could be observed that SCM and UPCON are potentially partially overlapped, because both of them aim to identify and prioritize specific traffics during congestion situation.
On the other hand, with a clear definition of the scope, SCM and UPCON still could be separated and complementary with each other. Below there is an example illustrating how the scope for SCM and UPCON could be defined.
· SCM could focus on the Control Plane congestion mitigation along with the call setup. The enhancement areas could be limited to access control mechanism and RRC connection management mechanism, and correspondingly the mainly affected specification would be TS 36.331.
· UPCON could focus on the User Plane congestion mitigation along with the packages delivery after the call establishment. The enhancement areas could be limited to how to manage user plane traffic and to make efficient use of available resources, and correspondingly the mainly affected specification would be TS 36.321.
3
Conclusion
This contribution discussed the potential RAN scope of UPCON, and the relationship between SCM and UPCON. It is proposed RAN to take these arguments into account before any of them is approved by RAN.
4
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