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1. Existing Nsmsf service definition in stage 2
SA2 has defined the following service for Nsmsf interface, as specified in 3GPP TS 23.502 section 5.2.9:

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nsmsf_SMService
	Activate
	Request/Response
	AMF

	
	UplinkSMS
	Request/Response
	AMF


Table 1-1, Service definition for Nsmsf interface
Also, SA2 has specified the following procedures for SMS delivery, in 3GPP TS 23.502 section 4.13.3:
	Procedures
	Service Operations Invocation
	SMSF behaviour

	4.13.3.1, Registration procedure for SMS over NAS
	AMF invokes Nsmsf_SMSService_Activate to establish / update AMF-SMSF association 
* NOTE 1
	SMSF stores or updates AMF address in UE context

	4.13.3.2, De-registration procedure for SMS over NAS
	AMF invokes Namf_EventExposure_Notify to send notification to SMSF to release AMF-SMSF association
	SMSF invokes Nudm service operation to remove SMSF address from the UDM;
SMSF removes UE context including AMF address;

	4.13.3.3-4.13.3.5, MO SMS
	AMF invokes Nsmsf_SMSService_UplinkSMS to send uplink SMS or CP Ack
	Receives and forwards Uplink SMS / CP Ack

	4.13.3.6-4.13.3.8, MT SMS 
	AMF invokes Nsms_SMSService_UplinkSMS to send CP Ack or Delivery report
	Receives and forwards CP Ack / Delivery report

	NOTE 1: The term “AMF-SMSF association” is used to indicate the successful binding between AMF and SMSF for supporting SMS over NAS.



Table 1-2, Procedures invoking service operation of Nsmsf interface
2. Mapping of procedures, service operations and RESTful resources
As per the procedures specified in stage 2, i.e. 3GPP TS 23.502, there are ONLY two kinds of service operations:
· AMF initiates AMF-SMSF association operation, including establishment / update / release operation;

· AMF initiates Uplink SMS payload delivery, including delivery of MO SMS / CP Ack / Delivery report etc;
The operation of establishment / update / release of AMF-SMSF association can easily be mapped to RESTful method CREATE / UPDATE / DELETE to the same RESTful resource, i.e. …/smsf_data.
To support the RESTful style of service operation for Uplink SMS payload delivery, it is proposed to assign an abstract RESTful resource i.e. …/sms_record, even though the SMSF does not maintain the storage of SMS payload but only forwards the SMS payload to other SMS entity. Additionally, the RESTful method CREATE is sufficient for operate this …/sms_record resource, since the SBI processing layer of SMSF only takes care of SMS payload transmission regardless if it is a re-transmission of previous SMS payload.
The table 2-1 shows the mapping of procedures, service operations and RESTful resource. 
	Procedures
	Service Operations
	RESTful Resource
	RESTful Method

	Registration procedure
	AMF: Nsmsf_SMSService_Activate,

- to establish AMF-SMSF association
	…/sms_data
	CREATE

	Registration procedure with AMF relocation
	AMF: Nsmsf_SMSService_Activate,

- to update AMF-SMSF association
	…/sms_data
	UPDATE

	De-registration procedure
	AMF: Namf_EventExposure_Notify
- to release AMF-SMSF association

* NOTE 2
	…/sms_data
	DELETE

	MO SMS over NAS
	AMF: Nsmsf_SMSService_UplinkSMS

- to send uplink SMS or CP Ack
	…/sms_record
	CREATE

	MT SMS over NAS
	AMF: Nsms_SMSService_UplinkSMS 

- to send CP Ack or Delivery report
	…/sms_record
	CREATE

	NOTE2: In 3GPP TS 23.502, section 4.13.3.2, the SMS De-registration procedure is triggered by the AMF sending notification to the SMSF to inform the UE deregistration (i.e. the AMF uses Namf_EventExposure_Notify service operation). However, from stage 3 point of view, it is rational to use RESTful DELETE operation to operate the same RESTful resource ( i.e. …/smsf_data ) as SMS Registration / SMS Registration Update procedure, rather than define the SMSF behavior to react with notification from the AMF. The proposed design is more simple and understandable.



Table 2-1, Mapping of procedures, service operations and RESTful resources
Question 1: With regard to SMS De-Registration procedure, does CT4 prefer to use RESTful DELETE operation to operate the same RESTful resource ( i.e. …/smsf_data ) as SMS Registration / SMS Registration Update procedure? If yes, should CT4 send LS to SA2 to inform CT4 decision?
3. RESTful resource structure
As per the analysis above, only two types of resources are needed:
	Resource Name
	Resource URI

	smsf_data
	{apiRoot}/nsmsf/v1/resources/{supi}/smsf_data

	sms_record
	{apiRoot}/nsmsf/v1/resources/{supi}/sms_record


Table 3-1, Resources classification of Nsmsf interface
The figure 3-1 shows the resources structure of Nsmsf interface.
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Figure 3-1, Resources model for Nsmsf interface
As per the figure above, the {supi} is included in the URI model. The inclusion of {supi} helps the SMSF quickly determine to which internal processing unit to distribute the request, but not rely on the deep inspection of the HTTP payload. 
Question 2: Does CT4 accept to include {supi} as part of the resource URI?
Note that, if using notification mechanism to release AMF-SMSF association, i.e. AMF sends notification to SMSF to trigger the release of AMF-SMSF association, a RESTful resource named …/notification can be assigned and associated with RESTful method CREATE.
Question 3: If answer to Question.1 is NO, the notification handling should be defined for the SMSF to react against the notification from the AMF, i.e. to release AMF-SMSF association. In this case, does CT4 prefer to design the notification as RESTful style?
4. Information elements
As specified in 3GPP TS 23.502, section 4.13.3, following information elements are provided and returned when invoking service operation of Nsmsf interface:

	Procedures
	AMF Provided Information
	SMSF returned Information

	Registration procedure
	SUPI, AMF address, 
	SMS service activation result

	Registration procedure with AMF relocation
	SUPI, AMF address, 
	SMS service activation result

	De-registration procedure
	SUPI, 

* NOTE 3
	FFS

	MO SMS over NAS
	SUPI, SMS payload, 

IMEISV, local time zone, TAI and X-CGI

* NOTE4
* NOTE5
	SMS message transmission result

	MT SMS over NAS
	SUPI, SMS payload, 

IMEISV, local time zone, TAI and X-CGI: for charging
	SMS message transmission result

	NOTE 3: SA2 does not give clear description on the information provided by AMF, and the information returned by the SMSF.

NOTE 4: The IMEISV, local time zone, UE current TAI and X-CGI are used for the SMSF to generate charging records.
NOTE 5: How to carry the SMS payload is still FFS.



5. Proposal

It is proposed that CT4 can discussion the above analysis on Nsmsf interface design, and make decisions on the questions.
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