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Abstract of the contribution: This paper proposes to accept the NAS registration and request from the UE in case of overload but only with limited service during overload condition.
Introduction
One aspect of CNO was due to UE re-registration between 2 RATs (ref S2-103561: 3G overload use case):

As illustrated in Figure 1, a smartphone might be fortunate enough to get all 14 messages to/from the HLR for a 2G voice registration and then afterwards get another 14 messages to/from the HLR for a 2G data registration. A smartphone might then immediately attempt to register onto 3G voice (another 14 messages) and then onto 3G data (another 14 messages). If the smartphone gets registered onto 3G voice but not onto 3G data, it will then immediately attempt 2G voice and 2G data registrations again. Then, as soon as it gets properly registered on 2G voice and data, the smartphone will immediately try to register on 3G voice and then 3G data again.

Multi-RATs network with LTE (e.g., LTE+3G/2G, LTE + CDMA/HRDP, etc) may also face this same issue
when the UE is trying to get the best RAT possible based on its configuration. E.g., UE can’t registered to LTE so it switches over to 2/3G RAT then it immediately try LTE again, etc; hence, possibly creating a Ping-Pong effect by switching between RATs when LTE is overloaded.
A voice centric UE can also exhibit such behavior. For example, UE failed to get successful combined attach and upper layers indicate that the UE is not available for voice calls in the IMS, this UE is then switched over to other RAT and disables its E-UTRA RAT. If attach fails on the other RAT, the UE will re-enable E-UTRA RAT and restart PLMN search. 
Discussion
Since LTE is most likely to be considered as the best RAT for smart phone, there may be a need to keep the UE in LTE RAT during CNO until the network has recovered, or the network O&M is making a controlled changes to move the UE to other RAT (e.g, by RFSP via O&M, etc). The IMS aspect is FFS.
Proposal

It proposes to include the following principle in the TR 23.843 as follows:
**** BEGIN OF CHANGE  ****
6.1.4
Solution 3: Registration with limited service set in case of overload
This solution applies to the LTE registration handling (e.g. Attach/TAU) in case of overload due to HSS by keeping the UE in the LTE network until the network has recovered from fault that caused the overload or the operator has reconfigured the network such that the UE is deliberately moved to other RAT (e.g., to avoid ping-pong effect). 
If the MME receives a certain level of overloaded indication (e.g,. moderate) from HSS indication (see 6.2.3), MME continues to accept registration request (e.g. Attach Request/TAU) from the UE and may invokes special procedure to avoid further stress toward the HSS. The MME, after successfully performing the authentication procedure with the UE, may skip further interaction with HSS by using a local subscriber configuration (e.g., default QoS profile, APNs, etc). MME also includes an “congested handling” indication to P-GW during Create Session Request procedure so that P-GW can invoke local configuration to avoid further system related interaction if needed (e.g., provide an connection only allowing internet access with best effort, no PCC interaction required, etc). P-GW may also need to indicate to charging system (OFCS/OCS) that the session is under congested mode handling. 
If the MME has received an indication that HSS has resumed normal operation (see 6.2.3), the MME can then force the UE, in a controlled manner, to perform LTE re-attach procedure. This will enable normal services accordingly.

6.1.4.1
Evaluation

This solution applies to registration and service request handling in LTE. It intends to keep the UE in the LTE network to avoid possible ping-pong effect (i.e., UE switching between RATs). It also allows the UE to have some limited service (e.g, best effort QoS) or service notification possibility (e.g, redirect the UE web session service update portal) based on local configuration. 

The impact on MME includes:

· Accept the registration request and service request when HSS overload indication is received.
· Indicate to P-GW that this UE is under “congested” mode handling so P-GW uses a locally define “congested” profile for handling EPS bearer related to this UE.
· MME request the UE to reattach to the network when it receives an indication from HSS or PSS that they have resumed normal operation.

**** END OF CHANGE  ****
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