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1.	Discussion
In some deployments, the 5G radio coverage may be patchy. This causes the UE to frequently switch to the 4G and then back to 5G. This is referred to as inter-RAT mobility. Depending on radio coverage, the inter-RAT mobility may happen very frequently. A frequent inter-RAT mobility causes a significant resource consumption at the SMSF, UDM and the UDR, given that successive mobility events between 4G and 5G cause several service operations between the SMSF and the UDM and between the UDM and UDR. 
Observation 1: Currently inter-RAT mobility causes excessive load to SMSF, UDM and UDR. This means that extra Hardware is needed, which translates to extra cost for operators.
It could be beneficial if the network preserves SMSF context e.g. by skipping SMSF Deregistration at the UDM when the UE moves to 4G to be reused when the UE returns to 5G. A performance benefit for SMSF, UDM and UDR could be achieved if SMSF skipped the SMSF Deregistration in case of inter-RAT mobility.
However, skipping the SMSF Deregistration is currently not possible because, the SMSF does not know the reason for receiving the Nsmsf_SMService_Deactivate request from the AMF as it could be for reasons like e.g. the UE has moved to 4G or the UE switched off or the UE does not have an SMS subscription any more.
Observation 2: SMSF cannot skip deregistration at UDM during inter-RAT mobility as SMSF does not know the reason for receiving the Nsmsf_SMService_Deactivate request from the AMF.
As per 3GPP TS 23.502 clause 4.13.3.6 "MT SMS over NAS in CM-IDLE state via 3GPP access" and Fig. 4.13.3.6-1, when MT SMS needs be delivered, the SC/SMS-GMSC sends an SRIForSM (Send Routing Info for SM) to HSS+UDM to retrieve the identification (NFInstanceId/address) of the SMSF that serves the UE. The UDM checks the registration/reachability flags to determine the potential target nodes and provides the SMSF Instance Id to the SC/SMS-GMSC. The SRIForSM response returns the available target nodes that can be used for SMS delivery. The SMSC can then choose over which domain (2G/3G/4G/5G) to deliver the MT SMS, based on the response to the SRIForSM. If an SMSF address was provided in SRIForSM response, then the SC/SMS-GMSC may forward the MT SMS to the SMSF instance identified by the UDM response with a "Forward MT SM" in step 3. 
There may be a potential issue if the UE moves to 4G, but the SMSF does not deregister at the UDM, as the UE appears registered for SMS over 5G NAS, but the UE is connected to 4G. In this case if SMSF address is returned then the MT SMS delivery may fail. To ensure reliable MT SMS delivery, the UDM/HSS/HLR implementation may utilize information already available, e.g. that the UE has registered to EPC, in order to not return the SMSF address in the SRIForSM response, even if the UE appears registered to an SMSF in UDM.
Observation 3: If SMSF does not deregister from UDM during inter-RAT mobility, any potential issue related to unreliable MT SMS delivery can be taken care with HSS+UDM implementation to not send SMSF address if the UE is only registered in 4G.
2	Proposal
Based on the above discussion and observations, it is proposed to consider and approve a small TEI-19 WID (S2-2402516) to address the problem of excessive load at the SMSF, UDM and UDR cause by frequent Inter-RAT mobility. The WID has below candidate solution proposed in the Draft CR (S2-2402517).
-	A deactivation cause is added in the Nsmsf_SMService_Deactivate service operation
-	The AMF indicates the deactivation cause to the SMSF ("Inter-RAT mobility" or "Deregistration").
-	If the deactivation cause is "Deregistration" then the SMSF executes the legacy procedure. 
-	If the deactivation cause is "Inter-RAT Mobility" then the SMSF preserves the UE context in deactivated state. The SMSF does not invoke Nudm_UECM_Deregistration and Nudm_SDM_Unsubscribe towards UDM.
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