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Abstract of the contribution: This contribution describes alternative method to detect RAN user plane congestion .We suggest adding a CDF (congestion detection function) logic entity to the current architecture. When the congestion occurred by different reason, the awareness content and location should be different.  
Editor’s Note: This name of CDF is just for reference, it can be named as others.
1 Introduction
We know that congestion may occur over the air interface (e.g. LTE-Uu), in the radio node (e.g. eNB) and/or over the backhaul interface between RAN and CN (e.g. S1-u). We believe that when the congestion reason is different, the awareness content and location should be different.
To get the whole congestion-related information, we introduce a new function entity (CDF) to collect, analyse and output the RAN congestion info. This entity can gathers different network parameters from different location to aware different congestion.
When the congestion is aroused by the S1 interface capacity limitation , the CDF monitors bi-direction packets in the S1-U interface and signal flows in the S1-MME interface, to get information about the packets delay or/and loss ratio, traffic performance and user-related info , etc. Then CDF analyse the RAN congestion status according the above information. This data-gathering method is suitable for the congestion due to S1 interface capacity limitation.
When the congestion is aroused by the air interface or the radio nodes, The CDF gathers the radio resource occupation info and load of the equipment, which are supposed to be reported by the enhanced OAM, network management system or eNB. And then the CDF analyses the reports to make out the congestion status. The CDF also can report the result to the PCRF for the policy decision. This data-gathering method can detect the congestion due to full use of cell capacity or heavy load of the radio node described in TR22.805.
Proposal
It is proposed to add this mechanism as an alternative solution in TR 23.705.
* * * Start of 1st proposed change * * * *
6.X
Alternative Solution 1: Congestion awareness by a centralized entity 
6.X.1
General description, assumptions, and principles

    Editor’s Note: This sub-clause should identify the key issues address by this solution. 
To aware congestion occurred by different reason on different location, we suggest to add a centralized logic entity to the current architecture, it may be named as CDF (congestion detection function). 
When the congestion is due to 3GPP RAN to EPC interface capacity limitation, the CDF monitors the S1-U and S-MME interface; the CDF should have the ability to recognize the users by signal trace, and to perceive the packets delay, packets loss ratio, or per user throughput. And compare total info with the normal status, then make out the congestion status. The CDF also can report the congestion result to the PCRF for the policy decision. This data-gathering method can recognize the congestion due to3GPP RAN to EPC capacity limitation described in TR22.805.
When the congestion is aroused by the air interface or the radio node, The CDF gathers the RAN radio resource occupation info and the radio node’s load, which are supposed to be reported by the enhanced OAM, network management system or eNB. And then the CDF analyses the reports to get out the congestion status. The CDF also can report the congestion result to the PCRF for the policy decision. This data-gathering method can detect the congestion due to full use of cell capacity or heavy load of the radio node described in TR22.805.
6.X.2
High-level operation and procedures
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Figure 1 suggested architecture
Main procedure;
1. CDF gathers congestion-related info from different resources,
2. CDF analyses and make out RAN congestion status,
3. CDF report the result to the PCRF for policy decision,
4. PCRF changes policies according to the congestion status,
So, the CDF should have the functions listed as follows:
· Collection network parameters
· Monitor S1-U and S1-MME interface,
· Collect radio resource usage information from the enhanced OAM,
· Analyze network congestion status
· Recognize users on this interface by S1-MME signalling translation,
· Analyse the information reported by OAM/NMS/eNB, 
· perceive the packets delay , packets loss ratio, throughput by monitoring the S1-U interface,
· Figure out per interface/physical link congestion status,
· Figure out per cell congestion status,
· Output congestion status and recommend policy suggestion
· Set the congestion threshold according normal status,
· Has the ability to output the congestion result,
6.X.3
Impact on existing entities and interfaces
Add a new logic entity on the current architecture.
Different data gathering method has different influence on the current architecture.
· When we need the data reported by the OAM/NMS, there are some improvements needed on the legacy OAM/NMS,
· Have the ability to collect the radio resource occupation information, Such as occupied PRB ratio, number of active users, which users in the current cell, etc.
· Can report the radio resource occupation information to the CDF as requested frequency and format.
· When the data captured on the S1-U and S1-MME, we can realized this by the way of interface mirroring or optical splitter, there is no impact on the existing entity and interfaces.
6.X.4
Solution evaluation
· This solution can get the whole congestion information with the minimum impact on the existing networks; it can output the overall per cell /per user/per service congestion information.
· By S1 interface monitoring, we can clearly perceived the delay and packet loss per user/service, so we can recognize UE-impacting congestion.
· The CDF function is centralized; it’s easy to be deployed.
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