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Abstract of the contribution: This contribution discusses the solutions for overload control based on DCN ID and congestion level. 
1 Discussion
The congestion control has been listed as one key issue to be studied at the SA2#112 meeting. The unclear issue is that if one DCN serving node serves different DCN IDs, the current methods may lead to block the requests from all UEs, regardless of the DCN IDs that the UE is belonged to. 
Option 1): Adding the overloaded DCN ID directly to the existing Overload Start message. Using that parameter the RAN node can be aware which DCN ID is overloaded and to be blocked. 
Option 2): By using the option 1), it implies that: 
· the MME/SGSN need monitors the resource usage and overload status for each DCN ID. 
· the MME/SGSN may block the important overloaded DCN ID regardless whether it still have resource. 
From our understanding mostly the usage of sharing DCN serving node is driven for resource usage more efficient. If the DCN required the strict isolation, e.g. due to security, the separated DCN serving node is to be considered. As such we think in this case the resource usage efficient seems the more important factor to be considered. Also in this case the sharing resource, e.g. CPU/board, are difficult to differentiate which DCN ID it belonged to. As such the overload control based on the DCN priority is more suitable. That means when the MME/SGSN is overloaded, the network do the overload control based on the priority of each DCN. 
The above two options seems target to different possible MME/SGSN implementation. It is better to support both options. As such it is suggested that the congestion control should be based on DCN ID to be controlled + Congestion level. The detail mechanism is as following, 

· Based on the operator’s policy the priority of each DCN ID and the overload handling policy is configured on the RAN node. This can be done as manual configuration or via the S1 setup procedure.  
· When the MME/SGSN is overloaded, the MME/SGSN sends the Overload Start with the “Overloaded DCN(s)” and “Congestion Level” to the RAN node. 
· The Overloaded DCN(s) indicate which DCN ID(s) MME/SGSN want to trigger overload control. If only one special DCN ID is indicated, it means that the MME/SGSN only want to restrict congestion triggered by that special DCN ID. 
· The Congestion Level indicates current overload status of the MME/SGSN, e.g., Congestion High, Congestion Medium or Congestion Low. 
· Based on that indication the RAN node determines which DCN ID should not be routed to that MME/SGSN. For example the RAN node may reduce the traffic correlated to the indicated DCN ID(s) to that MME/SGSN averagely or only the least importance traffic in case congestion is low.  
By doing such way the MME/SGSN can balance the resource efficiency and overload control. 
2 Proposal
Based on the discussion above, the following proposals are put forward for adoption in TR 23.711.
***** BEGIN CHANGE *****
6.X Solution #X: Congestion Control based on DCN ID and congestion level
6.X.1 Solution Description

In eDECOR, a DCN serving node (e.g. MME) may be able to serve different DCN IDs. The load on the serving node may increase if a large number of UEs of different service characteristics (DCN IDs) are served by the same MME/SGSN. The DCN serving node may decide to reduce the signalling from UEs. 
Two parameters, i.e. “Overloaded DCN(s)” and “Congestion Level”, are used for the decision of which DCN ID(s) should be subject to congestion control and how to do the overload control. The Overloaded DCN(s) indicate for which DCN ID(s) the MME/SGSN wants to trigger overload control. The Congestion Level indicates current overload status of the MME/SGSN node, e.g., Congestion High, Congestion Medium or Congestion Low. 
The MME/SGSN determines which DCN ID(s) load are to be throttled, e.g. based on the priority of each DCN, and the “Congestion Level” based on current overload status of the MME/SGSN. 
The MME/SGSN sends the ID(s) of the Overloaded DCN(s) as well as the Desired Throttling Level in the Overload Start message to the RAN Node. At the RAN Node, it determines the congestion control action based on the received overload control parameters, i.e. the “Overloaded DCN(s)” and “Desired Throttling Level”.
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1. When congestion control is needed, i.e., the load of the MME/SGSN reaches the threshold, the MME/SGSN sends the Overload Start message to the RAN node. The MME/SGSN determines which DCN ID(s) is to be overloaded control, e.g. based on the priority of each DCN. The MME/SGSN includes the Overloaded DCN(s) and the Desired Throttling Level to indicate which DCN ID(s) are to be throttled and the amount of throttling required to eliminate the overload. 
NOTE 1: 
The MME/SGSN may re-send the Overload start message to the RAN node and includes the updated Overloaded DCN(s) as well as updated Desired Throttling Level to adjust the congestion control action, at any time.
NOTE 2: 
The Desired Throttling Level parameter can also be reflected via the existing Traffic Load Reduction Indication parameter which included requested percentage of traffic to be reduced.

2. The RAN node determines which DCN ID(s) is applicable for congestion control based on received Overloaded DCN ID(s) .
3. The UE sends the RRC Connection Request and the RAN responds with the RRC Connection Setup.

4. The UE sends the RRC Connection Setup Complete and includes a DCN ID.

5. The RAN node determines if the received DCN ID is subject to congestion control.

6-7. If the DCN ID is subject to congestion control, the RAN node performs the congestion action to the UE, i.e. using the RRC connection release procedure for the UE which has indicated the overloaded DCN ID in step 4. The Desired Throttling Level received in step 2 is used to determine the backoff timer i.e. how long the UE should not access the network. 
8. When the congestion is alleviated at the MME/SGSN, the MME/SGSN can then send the Overload Stop message to the RAN node to inform that congestion control is no longer necessary.
6.x.2
Impacts on existing nodes

The following nodes are impacted:

- UE

- The UE applies the NAS level mobility management back-off timer received in the RRC Connection Release if it had provided a DCN ID in the RRC Connection Setup Complete.

- RAN/eNB


- Receive the new Overloaded DCN(s) and Desired Throttling Level parameter from the Overload start message.
- Release the RRC connection with a back-off timer back to the UE if the DCN ID provided by the UE in the RRC Connection Setup Complete is subject to the overload control. 
- SGSN/MME

- Send the new DCN ID(s) of Overloaded DCN(s) and Congestion level parameter to the RAN node in the Overload Start message.
6.1.3
Solution evaluation
The solution enables the MME/SGSN trigger the overload control when it serves one or multiple DCN IDs. The advantage of this solution is:

-
The MME/SGSN is not required to monitor the resource usage and load status for each DCN ID. 

-
The resource usage at the MME/SGSN can make more efficient. This can avoid that MME/SGSN is not overloaded but just one DCN ID is overloaded and the overloaded DCN ID may belong to the important DCN ID.
***** End of CHANGE *****
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