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Abstract of the contribution: This contribution discusses the issues and possible solution for the domain selection mechanism via 5G SMSoNAS, SGs SMS and SMSoIP.
Current architecture after 5G SMSoNAS is introduced

In current specifications, MT SMS domain selection mechanism is still missing considering the introduction of SMS over NAS via 5GS.

When 5G SMSoNAS is introduced, there are 4 possible ways to deliver SMS messages via different network domains and different RAT:

SMS over NAS via 5GC and 5G RAN

SMS over SGs via EPC and EUTRAN

CS SMS via CS network and UTRAN/GERAN

SMS over IP via IMS network

The current architecture for all the above ways is as shown in figure 1:
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Figure 1 SMS related architecture
Therefore, domain selection mechanism for MT SMS message needs to be enhanced because the current mechanism only covers the latter 3 ways mentioned above, i.e. SMSoNAS is not supported.

Possible solutions

2.1 Alternative solution 1

This alternative solution has no impact on SMSC.

SMS address registration

UDM needs to simultaneously store the following SMS addresses for a single UE. The UDM also needs to prioritize these SMS addresses based on operator policy.

SMSF registers its SMS address in UDM as specified in 23.502 clause 4.13.3.1. No new functionality requirement.

SGs MSC registers its SMS address in UDM as specified in 23.272. No new functionality requirement.

IP-SM-GW registers its SMS address in UDM as specified in 23.204. No new functionality requirement.

SMS address de-registration

To avoid unnecessary attempt of MT SMS delivery, when the UE is not reachable in a domain, the corresponding SMS address needs to be deleted from UDM if possible.

AMF triggers SMSF to delete its address as specified in 23.502 clause 4.13.3.2. No new functionality requirement.

IP-SM-GW deletes its SMS address in UDM as specified in 23.204. No new functionality requirement.

MT SMS domain selection

In this solution, following the existing procedure, SMSC queries UDM one time when it initiates MT SMS message delivery. Based on the priority and the querying entity, the UDM returns the available SMS address with the highest priority. 

SMSC forwards the SMS message to the selected entity. When receiving MT SMS message, the selected entity tries to deliver the SMS message in its domain. If the delivery fails, this entity needs to query UDM again to get the next available SMS address. The UDM will return the available SMS address with next highest priority. And the SMS message is forwarded to the next entity for further delivery attempt.

The above procedure is repeated until the message is successfully delivered or there is no available SMS address to attempt.

If there is no available SMS address to attempt, the delivery failure response will be sent back to SMSC via selected entities. SMSC set MNRF in UDM accordingly.

Retry of delivery when UE is reachable

UDM cleans MNRF when it is notified of the UE reachability from any domain and informs SMSC to retry MT SMS message delivery as specified in 23.040, 23.272 and 23.204. No new functionality requirement.

2.2 Alternative solution 2

This solution introduces new functionality on SMSC.

SMS address registration

Same as alternative solution 1.

SMS address de-registration

Same as alternative solution 1.

MT SMS domain selection

In this solution, the SMSC query UDM for available SMS addresses when it initiates MT SMS message delivery. UDM returns all available SMS addresses with the priorities.

The SMSC handles the received addresses, attempting SMS message delivery in the sequence of address priority.

Retry of delivery when UE is reachable

Same as alternative solution 1.

Comparison
	
	Alternative solution 1
	Alternative solution 2

	New functionalities
	UDM prioritizes SMS addresses of SMSF, IP-SM-GW and SGs MSC based on operator policy.

UDM returns the available SMS address based on address priority and querying entity for each query.

SMSF supports to forward SMS message to IP-SM-GW or SGs SMC if the delivery via 5GS fails.
	UDM prioritizes SMS addresses of SMSF, IP-SM-GW and SGs MSC based on operator policy.

UDM returns all available SMS addresses with the priorities to SMSC.

SMSC handles the received addresses, attempting SMS message delivery in the sequence of address priority.

	Impacted entites
	UDM and SMSF
	UDM and SMSC

	New interfaces
	Interface between SMSF and IP-SM-GW

Interface between SMSF and SGs MSC
	none

	Deployment impacts
	No impact on legacy network

flexible policy to define MT delivery sequence
	Impact on SMSC

flexible policy to define MT delivery sequence


Evaluation and conclusion

Solution 1 has impact on SMS architecture by introducing interfaces between SMSF to IP-SM-GW and SGs MSC, but has no impact on legacy network. The complexities on functionalities are similar between the two alternative solutions.

From deployment perspective, avoiding to upgrade and increase capacity on legacy network, is a key benefit to migrate SMS to IP architecture.

Based on the evaluation, it is proposed to agree on alternative solution 1 for MT SMS message domain selection.
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