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Abstract of the contribution: This contribution clarifies the applicability of the back off timer for congestion control for the default APN.
1.
Issue description
The incoming LS S2-171651/C1-170969 [1] raises the potential issue of applicability of the session management congestion control back off timer to two subsequent establishment attempts for PDN connections related to default APNs with IP or Non-IP PDN Type.

As correctly pointed out in the LSin, TS 23.401 [2], subclause 5.7.1 allows up to two default APNs per user. 

NOTE 8:
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".
CT1 describes the following scenario:
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);
This scenario is depicted in Figure 1:
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Figure 1: scenario described in the incoming LS from CT1
The question by CT1 is whether the UE, after it receives the PDN CONNECTIVITY REJECT and triggered the Back off timer, can or not trigger a subsequent establishment for the non-IP PDN Connection for the default APN. See Figure 2: 
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Figure 2: Question by CT1: can the UE send a subsequent PDN CONNECTIVITY REQUEST with PDN type = “non-IP”?
2.
Analysis

By looking at TS 23.401, in subclause 4.3.7.4.2.2 (NAS level congestion control – APN based Session Management congestion control) the second bullet after NOTE 2 reads:
· If APN is not provided in the rejected EPS Session Management Request message, the UE shall not initiate any Session Management requests without APN. The UE may initiate Session Management procedures for specific APN.

In addition, the very last paragraph of the subclause reads:

The APN based Session Management congestion control is applicable to the NAS ESM signalling initiated from the UE in the control plane. The Session Management congestion control does not prevent the UE to send and receive data or initiate Service Request procedures for activating user plane bearers towards the APN(s) that are under ESM congestion control.
It is clear that, in case an initial IP type PDN Connection Establishment for the default APN has been rejected by the MME, the former forbids the UE to attempt a subsequent non-IP type PDN Connection Establishment for the default APN. In addition, the latter does not differentiate between NAS ESM signalling for IP type PDN connections and NAS ESM signalling for non-IP type PDN connection. It should therefore be assumed that, as of now, APN SM congestion control for default APNs should apply to both IP and non-IP type PDN connections indistinctively.

The incoming LS from CT1 seems to require a differentiated behaviour for handling the congestion of IP and non-IP default APNs. This, however, needs to be related to the scenario in which such differentiated handling is needed. One relevant example seems to be a water meter (i.e. an MTC device) that periodically reports measurements by using a non-IP PDN connection to the default APN and that sporadically connects via an IP PDN connection to the default APN to download software upgrades. The proponents believe that it is rather unlikely that the MTC device would simultaneously (a) connect to the default APN with an IP type PDN connection for a software upgrade, (b) connect to the default APN via a non-IP type PDN connection for reporting some measurements and (c) only the PGW associated to the IP default APN is congested. Therefore, such scenario should be considered as a corner case.

In addition, introducing a differentiated congestion handling for IP and non-IP default APNs would make the UE implementation more complex: the UE would need to keep two different timers (one for IP and one for non-IP congestion).
3.
Proposal

Following the analysis in Section 2, we propose not to change the behaviour currently described in TS 23.401 and to reply to CT1 that, if an initial IP type PDN connection establishment request for the default APN has been rejected by the MME, then the same UE is not allowed to trigger the establishment of the non-IP type PDN connection for default APN as long as the back-off timer triggered with the IP type PDN connection establishment attempt is running. The related reply LS is captured in S2-171792 [3].
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