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1.	Introduction
During CT4#108-e meeting, CT4 discussed documents C4-221061 [1] and C4-221063 [2], addressing the scenario of UE Reachability for SMS, in the context of UDICOM.

The documents assumed that the HSS keeps separate "reachability flags" for 3GPP and non-3GPP accesses in 5GS and, therefore, in order to keep those flags accurately set/reset, it was proposed that the HSS subscribes to the "UE Reachability for SMS" event on UDM separately per access-type in order to be notified when the UE becomes reachable in those accesses, independently.


2.	Discussion
Currently, 3GPP TS 23.632 (stage-2 for UDICOM) is based on the principle that the HSS does not need to maintain reachability flags independently per access type and, instead, it subscribes to the UDM to keep track of the reachability status for SMS of the UE in 5GS as a whole, i.e. in any access type.

Following such principle, when the HSS considers the UE as reachable (i.e. no reachability flag or subscription to UDM for “UE Reachability for SMS” event are active), and receives a MAP Send-Routing-Info-For-SM (or S6c SRR) request message from SMS-GMSC, the HSS queries the UDM using the Nudm_UECM API and asks for "valid" SMSF's (i.e., those SMSF's that are registered in UDM for any access type and where the UE is not known to be unreachable). Therefore, the UDM responds with SMSF addresses for both accesses, if available.

Currently, it is specified that the HSS makes use of the Nudm_UECM_Get service operation. In order for the UDM to provide the registered SMSF addresses for both accesses in the response, the HSS needs to request the SMSF registration resources for both 3GPP and non-3GPP accesses. 

The choice of the Nudm_UECM_Get service operation for this purpose is problematic with the current UDM API design, since this operation, in principle, should return in the response a resource representation of the list of registered nodes, as stored in the 5GS-UDR, and not dependant on whether a given SMSF is considered, or not, as "valid" (i.e., where the UE is not known to be unreachable).

NOTE: if the UDM returns only those SMSFs for whose access where the UE is not known to be unreachable, the UDM needs to access another UDR resource (access registration resource) before providing the registered SMSFs. This would mean that the UDM would need to filter out those registered SMSFs for the access where the UE is known to be unreachable

This should not however justify that the HSS is made aware of the reachability flags of the UE in 5GS on a per access type. It seems like a better approach to have a separate SBI service operation (e.g. Nudm_UECM_SendRoutingInfoForSM) which represents more faithfully the semantics of MT-SMS service to provide routing information, rather than a mere retrieval of two decoupled Nudm_UECM resources. This requires returning SMSF addresses for both access types, and meeting both conditions: the SMSF being currently registered in UDM, and also that the SMSF on a given access is considered as "valid" (i.e. the UDM considers that the UE is expected to be reachable to receive SMS on that access).

It should be noted that such new SBI service operation (e.g., Nudm_UECM_SendRoutingInfoForSM) is required to be defined anyway in the context of the SBI_SMS WID, so the update of the baseline procedures in this direction will be future proof.   


It is also important to highlight that when other NFs (e.g. NEF) subscribe to reachability for SMS, this subscription is for any access, not for a specific access. It is up to the serving node to decide, even if both registrations are in the same serving node, which access type to use to deliver the SMS, as described in 3GPP TS 23.502:

“If there are two AMFs serving the UE, one is for 3GPP access and another is for non-3GPP access, there are two SMSF addresses stored in UDM/UDR. The UDM shall return both SMSF addresses.”

“If the UE access to the AMF via both 3GPP access and non-3GPP access, the AMF determines the Access Type to transfer the MT-SMS based on operator local policy.”

and also, in TS 23.502 clause 4.2.5.2 we have:

"The service-related entity may subscribe in UDM to receive notifications about UE Reachability or UE Reachability for SMS delivery events as defined in clause 4.15.3.
(…)
NOTE 2:   The UDM can trigger UE Reachability Notification Request procedure with two different AMFs for a UE which is connected to 5G Core Network over 3GPP access and non-3GPP access simultaneously."


3.	Proposal
It is proposed to maintain the principle in TS 23.632 where the HSS keeps just one single "reachability flag", independent of access type, and to enhance the Nudm_UECM service with a new service operation (e.g., "SendRoutingInfoForSM" or similar) as described above.

If CT4 agrees to that, Ericsson would provide the corresponding CRs to TS 23.632 and TS 29.503 in next CT4 meeting CT4#110-e).
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