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Abstract of the contribution: This paper analyses the congestion control for default APN and give three alternatives for selection.
Discussion
SA2 has received a liaison statement on the control congestion for default APN from CT1 in C1-170969/S2-171651. This discussion paper analyses the control congestion for default APN.
In the subclause 5.7.1 of TS23.401, it is specified that there may be at most two default APNs for a given user. One default APN can belong to either of the three PDN types of "IPv4", "IPv6", or "IPv4v6", and another default APN can belong to PDN type of "Non-IP".
The following use case was discussed:

a) The UE wants to establish the IP PDN type PDN connection for the default APN, the UE sends the PDN connectivity request message without APN to the MME with the IP PDN type ("IPv4", "IPv6", or "IPv4v6"), however it was rejected by the MME with session management back-off timer due to APN based session management congestion control. 

b) The UE starts the back-off timer for the default APN (no APN);

However CT1 can not make any conclusion whether the UE is allowed to trigger the establishment of the non-IP PDN type PDN connection for default APN when the timer in the step b) is running. i.e. whether UE is allowed to send the PDN connectivity request message without APN to the MME with the non IP PDN type when the timer in the step b) is running.
For the default APN case, actually in the network side, it may be two different APNs stored in the subscription data.

There are three alternatives which can be used for the congestion control.

Alternative A:

1) The UE is sending the ESM request message with the IP PDN type for the default APN (i.e. the UE sends the PDN connectivity request message without APN);

2) The MME rejects the ESM request message with the back-off timer. And the UE starts the back-off timer with the IP PDN type T3396(no APN, IP); 

3) The UE assumes that there are two default APNs at the network. Then the UE is still allowed to send the ESM message with the non-IP PDN type for the default APN; the UE is sending the ESM request message with the non-IP PDN type for the default APN;

4) The MME rejects the ESM request message with the back-off timer;

5) The UE starts the back-off timer with non-IP PDN type T3396 (no APN, non-IP).
In this alternative, it is assumed that there are two default APNs (one default APN is for IP PDN type, the other is for non-IP PDN type) at the network. 

If the operator deploys one default APN for both IP PDN type and non-IP PDN type, this alternative would cause additional signalling for the retry in the step 3). This alternative would mainly impact the UE side.

Alternative B:

1) The UE is sending the ESM request message with the IP PDN type for the default APN (i.e. the UE sends the PDN connectivity request message without APN);

2) The MME rejects the ESM request message with the back-off timer. And the UE starts the back-off timer with the IP PDN type T3396(no APN, IP); 

3) The UE assumes that the operator deploys one default APN for both IP PDN type and non-IP PDN type. Then the UE is not allowed to send the ESM message with the non-IP PDN type for the default APN;

In this alternative, it is assumed that the operator deploys one default APN for both IP PDN type and non-IP PDN type. If the operator deploys two default APNs (One APN is for IP PDN type and the other is for non-IP PDN type), the UE is not allowed to retry for a different default APN, this would impact the UE service.

Alternative C:

1) The UE is sending the ESM request message with the IP PDN type for the default APN (i.e. the UE sends the PDN connectivity request message without APN);

2) The MME rejects the ESM request message with the back-off timer. 

2.1) If the operator deploys one default APN for both IP PDN type and non-IP PDN type, this means that the back-off timer for default APN is applied for both IP PDN type and non-IP PDN type. The behaviour of UE and the network is performed as the legacy behaviour. The UE is not allowed to send the PDN connectivity request for the default APN for non-IP PDN type.

2.2) If the operator deploys two default APNs (One APN is for IP PDN type and the other is for non-IP PDN type).The MME can indicate to the UE that the back-off timer is only applied for the current PDN type. The UE can still send the ESM request for the default APN for non-IP PDN type to the MME;

This alternative has a good flexibility.

Proposal

Alternative B requires no change on the spec. The CRs for both alternative A and C have been provided. And one solution can be selected depending on SA2 discussion. 
Response to CT1 LS will be made according to the solution decided by SA2.
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