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Abstract of the contribution: the document provides a solution to the key issue on congestion control for DCN Types. 
1. Discussion

In Release 13 Decor, the redirection of UEs across DCNs was transparent to the UE which did not provide any assistance information. Due to lack of any UE assistance information, some topics such as congestion control could not be enhanced.

It is expected that a DCN may serve several DCN Types as per section 4.3.25.1 in TS 23.401, “Multiple UE Usage Types can be served by the same DCN”. If an MME/SGSN is congested, then it can indeed use the existing back-off mechanism to reduce the load on the network. Moreover, since different DCN Types may be supported by the same MME/SGSN, the MME/SGSN may have local policies that prioritize one service of a certain characteristic (based on the DCN Type) over the other. However, using the existing mechanisms without any change, if the MME/SGSN needs to perform back-off based on DCN Type (or UE Usage Type), the MME/SGSN must first receive the NAS message, check the UE Usage Type for the UE and then decide whether or not to back the UE off. This creates unnecessary load on the MME/SGSN. 

An alternative method would be for the MME/SGSN to request the RAN to perform congestion control for UEs using the existing methods e.g. the S1 Overload Start procedure. The limitation of this mechanism is that it will lead to backing off all UEs regardless of the DCN Types that is desired, some of which the MME/SGSN may still want to allow.
Since the UE is expected to provide assistance information (e.g. DCN Type), the MME/SGSN can then be able to inform the RAN node to perform a finer back-off mechanism based on DCN Type.  The RAN node then uses existing mechanisms to reject connection requests from the UEs whose assistance information matches the DCN Type for which congestion control is required. The RAN can then provide an extendedWaitTime in the RRC Connection Release (see section 5.3.8 of TS 36.331) that it sends to the UE. The UE then simply backs off as per the existing NAS level mobility management control mechanism.
2. Proposal

The proposed solution is as follows. The MME/SGNS uses the existing overload control mechanism to optionally include the DCN Type(s) for which congestion control is desired.

When the UEs access the system, the RAN node verifies the UE Assistance Information to determine which DCN should handle the UE’s request. If the DCN has requested that congestion control be applicable for a particular DCN Type and the UE Assistance Information points to this DCN Type, then the RAN node releases the connection with a back-off timer as per existing mechanisms (see the extendedWaitTime defined in TS 36.331). 
It is proposed to adopt in TR 23.711 the following overload control solution based on DCN Type.

6.X
Solution #X: Congestion Control based on DCN Type
6.X.1
Solution Description

An MME/SGSN may serve multiple DCN Types. As the number of UEs corresponding to different services (DCN Types) increases under the same MME/SGSN, the DCN may determine to reduce the signalling from UEs that use a particular DCN Type(s). The determination of which DCN Type(s) for which load should be controlled is based on local policies in the MME/SGSN.

Once the MME/SGSN determines which DCN Type(s) for which signalling is to be reduced, the MME/SGSN sends the Overload Start message to the RAN node and indicates at least one DCN Type for which connections should be rejected. When the UE requests a connection and provides the DCN Type to the RAN node, the latter verifies if the DCN Type is subject to congestion control. If yes, the RAN node releases the RRC connection and provides an extendedWaitTime to the UE as described in TS 36.331. The overall solution is shown below.
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Figure 6.X.1 – Congestion Control based on DCN Type

1. The MME/SGSN that serves several DCN Types determines that congestion control should be applied for a particular DCN Type(s). The MME/SGSN uses local policies to do so.
2. The MME/SGSN sends the Overload Start message to the RAN node and includes the DCN Type(s) for which connections should be rejected.
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 Type.

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

6. If the DCN Type is subject to congestion control (based on step 2), the RAN node releases the RRC connection and includes an extendedWaitTime using the existing release procedure defined in TS 36.331. 
7. The UE applies the NAS back-off timer if a DCN Type was included in the RRC Connection Setup Complete.
When the congestion is alleviated at the MME/SGSN, it can then send the Overload Stop message to the RAN node and indicate which DCN Type(s) for which congestion control is no longer necessary.
6.X.2
Impacts on existing nodes and functionality

The following nodes are impacted as follows.

MME/SGSN:

· Requests the RAN node to reject connections for a specific DCN Type(s)
· Requests the RAN node to stop applying congestion control for a specific DCN Type(s)
RAN:

· Receives a request from the MME/SGSN to reject connections from UEs for a specific DCN Type(s) and rejects RRC connections with a DCN Type for which congestion control is requested.
· Receives a request from the MME/SGSN to stop applying congestion control for a particular DCN Type(s)
UE:
· The UE applies the NAS level mobility management back-off timer received in the RRC Connection Release if it had provided a DCN Type in the RRC Connection Setup Complete
6.X.3
Impacts on existing nodes and functionality

The solution enables higher flexibility for congestion control based on DCN Types. The solution has the following characteristics:

· It re-uses existing overload control mechanisms with the difference being the DCN Type(s) on the S1/RANAP interface.

· It re-uses the existing overload control on the RRC interface with the re-use of the release message and extendedWaitTime.

· It prevents signalling from reaching the MME/SGSN from UEs that use a specific DCN Type.

· It requires changes to the MME, RAN, and the UE as described above. 
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