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	Reason for change:
	The current standard allows an operator to control NAS level congestion the following three ways:
1) UEs subscribed to a particular APN,
2) UEs belong to a specific group,
3) UEs subscribed to a particular APN or belon to a specific group.
The following pictures show three alternatives(Alternatives 1, 2, and 3) of NAS level congestion control
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However, the current standard does not allow an operator to control NAS level congestion for UEs within a specific group and subscribed to a particular APN shown in the picture(Alternative 4) below.
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With the Alternative 4, an operator is able to further optimize NAS level congestion control when UEs belong to a paticluar group trying to connect to a specific APN.

The proposed changes is based on conclusions of GROUPE TR 23.769.
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****************************************Start of 1st Change*****************************************

4.3.7.4.2
NAS level congestion control

4.3.7.4.2.1
General

NAS level congestion control contains the functions: "APN based congestion control" and "General NAS level Mobility Management control".

The use of the APN based congestion control is for avoiding and handling of EMM and ESM signalling congestion associated with UEs with a particular APN. Both UEs and network shall support the functions to provide APN based EMM and ESM congestion control.

The MME may detect the NAS signalling congestion associated with the APN and start and stop performing the APN based congestion control based on criteria such as:

-
Maximum number of active EPS bearers per APN;
-
Maximum rate of EPS Bearer activations per APN;

-
One or multiple PDN GWs of an APN are not reachable or indicated congestion to the MME;

-
Maximum rate of MM signalling requests associated with the devices with a particular subscribed APN; and/or

-
Setting in network management.

The MME may detect the NAS signalling congestion associated with the UEs belonging to a particular group . The MME may start and stop performing the group specific NAS level congestion control based on criteria such as:

-    Maximum rate of MM and SM signalling requests associated with the devices of a particular group; and/or

-
Setting in network management.

The MME may detect the NAS signalling congestion associated with the UEs that belong to a particular group and are subscribed to a particular APN. The MME may start and stop performing the APN and group specific NAS level congestion control based on criteria such as: 
-
Maximum number of active EPS bearers per group and APN;

-    Maximum rate of MM and SM signalling requests associated with the devices of a particular group and a particular subscribed APN; and/or
-
Setting in network management.
The MME should not apply NAS level congestion control for high priority access and emergency services.

With General NAS level Mobility Management control, the MME may also use the reject of NAS level Mobility Management signalling requests under general congestion conditions.

****************************************End of 1st Change*****************************************

****************************************Start of 2nd Change*****************************************

4.3.7.4.2.x
APN and group specific NAS level congestion control

The APN and group specific NAS level congestion control is the intersection of APN specific NAS level congestion control and Group specific NAS level congestion control, i.e. it applies to a specific group of UEs with a particular subscribed APN. Each group of UEs has a group identifier assigned and stored in the HSS. 

A UE may belong to multiple groups and the MME may perform the APN and group specific NAS level congestion control to an UE as described below independent of whether the APN and group specific NAS level congestion control is activated for one, multiple or all groups the UE belongs to. The group identifier(s) shall be stored per UE in the HSS and obtained by the MME as part of normal HSS signalling. A UE is not aware of the group identifier(s) that the UE belongs to.

The APN and group specific NAS level congestion control may be activated for Session Management signalling, or for Mobility Management signalling, or both. The APN and group specific NAS level congestion control is activated based on operator policies. 

When the APN and group specific NAS level congestion control for Session Management signalling is activated for a UE belonging to a particular group and initiating signalling to a particular APN, the MME’s behaviour is similar to that in clause 4.3.7.4.2.2, with the following modifications:

-
The EPS Session Management (ESM) congestion control is applied to this particular APN, and for UEs belonging to this particular group,
-
The MME may reject ESM requests from the UEs belonging to this particular group and attaching to this particular APN (e.g. PDN Connectivity, Bearer Resource Allocation or Bearer Resource Modification Requests) with a Session Management back-off timer. If the UE provides no APN, then the MME uses the APN which is used in PDN GW selection procedure.

- 
The MME may deactivate PDN connections of the UEs, belonging to this particular group and attaching to this particular APN, by sending the NAS Deactivate EPS Bearer Context Request message to the UE with a Session Management back-off timer.
When the APN and group specific NAS level congestion control for Mobility Management signalling is activated for a UE belonging to a particular group and with a particular subscribed APN, the MME’s behaviour is similar to that in clause 4.3.7.4.2.3, but applied to UEs with this particular subscribed APN and belonging to this particular group.

APN and group specific NAS level congestion control is performed at the MME based on the UE’s subscription information provided by the HSS. There is no impact on the UE, and hence, UE’s behaviour described in clause 4.3.7.4.2.2 and 4.3.7.4.2.3 does not change.

****************************************End of 2nd Change*****************************************
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