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Abstract of the contribution: In this contribution, it is proposed to use AMF services for handling Uplink SMS and Device Trigger Response as the N1 protocol stack for SMS and Device Triggering terminates at SMSF and NEF. 
1. Background
Based on the show of hands result in SA2#122 at Cabos, Mexico (S2-175062) the interaction between AMF and other network functions like SMF, SMSF are modelled as AMF invoking the services of the target NF (SMF, SMSF) in order to deliver N1 and N2 messages. In light of that:

· For carrying N1 SM messages the SMF provides Nsmf_PDUSession_CreateSMContext and Nsmf_PDUSession_UpdateSMContext service operations.

· For carrying N1 SMS message the SMSF provides Nsmsf_SMService_UplinkSMS.
· The service operation for accepting Device Trigger response from UE to NEF via AMF is not yet agreed. But going by above logic, we will have to define a Nnef_ApplicationTrigger_UplinkMsg kind of a service.
· Use of service based interfaces for PWS and LCS are still under discussion. In case it turns out that we use SBI for PWS and LCS, then for relaying the N2 messages between RAN and CBS / LMF new CBS / LMF specific service operations need to be defined.
	Problem#1: When AMF is acting as a relay node for conveying upper layer of NAS and NG-AP protocol messages, defining new service operations for every target NF is an unnecessary repetition of work and needless bloat of NF services and service operations.


2. Discussion
Even though the protocol stack for NAS indicates that the upper part of NAS is terminated at respective NFs (e.g SM in SMF, SMS in SMSF), the fallout of the show of hands results in (re)defining new services at every target NF even though the role of AMF in such interactions is to just relay the N1 or N2 message. This will result in bloating of services needlessly in future. 
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Figure 1: UE-CN protocol stack

At this moment we do not intend to change the decision of show of hands at least for SMF since doing so would result in reworking a large number of call flows which would eventually sabotage the timely completion of 5G phase 1 specifications.
In order to avoid repeating the service operations for each target NF to receive the upper layer NAS information / NG-AP information, it is proposed that barring SMF, for all other NFs, the AMF delivers the upper layer NAS message / NG-AP message as a N1MessageNotification / N2MessageNotification using the N1 / N2 notification service of the AMF. Consequently it is proposed to remove the agreed Nsmsf_SMService_UplinkSMS and instead use Namf_Communication_N1MessageNotify for the same purpose. For handling application trigger response from UE, it is proposed to use Namf_Communication_N1MessageNotify from AMF to the NEF.
2.1 Some stage 3 considerations
CT4 and CT3 have already concluded to use HTTP 2.0 over TCP as the protocol for service based interfaces and to use RESTFul semantics wherever possible. HTTP is a client server protocol and RESTFul semantics requires a client doing Create / Read / Update / Delete operations on resources on a server. However it is to be noted that 3GPP NFs don’t have a strict client-server relationship. Each NF acts as both a client and a server (depending on the specific message’s interaction). So delivering a notification from one NF which could lead to some resource create / update in the receiving NF after the internal processing of the notification does not violate any RESTFul principle. For e.g the following patterns explained in ETSI MEC GS 009 – “Mobile Edge Computing (MEC); General Principles for Mobile Edge Service APIs” – allow resources to be updated asynchronously or a task or resource creation/update triggered via a separate task resource pattern.
· Clause 6.11 – Task Resources Pattern

· Clause 6.12 – REST based subscribe / notify pattern

· Clause 6.13 – Asynchronous operations
3. Conclusion and Proposal

It is proposed to use AMF services for delivering N1 / N2 messages towards NFs other than SMF. Additionally an editorial correction to change “Application” / “Application Server” to AF is done as AF is the standard term used in TS 23.501 and TS 23.502.
* * * First Change * * *
4.13.3.1
Registration procedures for SMS over NAS

[image: image2.emf]UE AMF SMSF UDM

10. Nsmsf_SMService_Activate Response

9a. Nudm_Subscriber_Data_Get

9b. Nudm_ UE Context 

Management _Registration

3a.Nudm_UEContextManagement_Registration

3b. Nudm_SubscriptionData_UpdateNotification

7.Nsmsf_SMService_Activate_Request

1. Registration Request

6a. Registration Accept

6b. Registration Accept

2. Step 4 to step 13 of Registration procedure in Figure 4.2.2.2.2-1

5. Step 15 to step 20 of Registration procedure in Figure 4.2.2.2.2-1

4. SMSF selection

8. UDM discovery


Figure 4.13.3.1-1: Registration procedure supporting SMS over NAS

1.
During registration in 5GS defined in Figure 4.2.2.2.2-1, to enable SMS over NAS transporting, the UE includes an "SMS supported" indication in Registration Request in step 1-3 indicating the UE's capability for SMS over NAS transport. The "SMS supported" indication indicates whether the UE supports SMS delivery over NAS via 3GPP access, or via non3GPP access, or via both the 3GPP and non-3GPP access.
2.
Step 4 to step 13 of the Registration procedure in Figure 4.2.2.2.2-1 are performed. When AMF relocation happens during the registration, the old AMF transfers SMSF's address to the new AMF as part of UE context in step 5 of Figure 4.2.2.2.2-1.
3.
The AMF invokes the Nudm_UEContextManagement_Registration service operation towards the UDM, and gets subscription data from the UDM as described in step 14a and 14b of Figure 4.2.2.2.2-1. If the "SMS supported" indication is included in the Registration Request, the AMF checks SMS subscription from the UDM for the UE on whether the SMS service is allowed to the UE. If yes and the UE context doesn't include an available SMSF of the serving PLMN, the AMF discovers and selects an SMSF to serve the UE.
Editor's note:
Whether registration and subscription data retrieval happen in 1 or 2 steps and the use of corresponding service operations is FFS. Whether indicating "subscriber data retrieval" in the Nudm_UEContext_Management service is possible is FFS.
4.
The SMSF discovery is based on the following methods:

-
SMSF's address preconfigured in the AMF (i.e., SMSF FQDN); or

-
SMSF's address received from the UDM; or

-
The AMF invokes Nnrf_NFManagement_Discovery service operation from NRF to discover the SMSF address as described in clause 5.2.7.1.2.


For roaming scenario, the AMF discovers and selects an SMSF in VPLMN.
5.
Step 15 to step 20 of the Registration procedure in Figure 4.2.2.2.2-1 are performed.
6a.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message of step 21 of Figure 4.2.2.2.2-1 if the AMF has selected an SMSF; or

6b.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message of step 21 of Figure 4.2.2.2.2-1 only after step 8 in which the AMF has received a positive indication from the selected SMSF.

The "SMS supported" indication in the Registration Accept message (sent in step 5a or 5b) indicates to the UE whether the network allows the SMS message delivery over NAS via 3GPP access or via both the 3GPP and non-3GPP access.
7.
The AMF invokes Nsmsf_SMService_Activate service operation from the SMSF. The invocation includes AMF address and SUPI. AMF uses the SMSF address derived from step 3.
8.
The SMSF discovers a UDM as described in TS 23.501 [2], clause 6.3.8.
9a-9b.
If the UE context already exists in the SMSF, the SMSF shall replace the old AMF address with the new AMF address. Otherwise, the SMSF registers with the UDM and subscribes to be notified when the UDM deregisters this AMF. AMF retrieves subscription data and subscribes to be notified when subscription data is modified. 
Editor's note:
Whether registration and subscription data retrieval happen in 1 or 2 steps and the use of corresponding service operations is FFS. Whether indicating "subscriber data retrieval" in the Nudm_UEContext_Management service is possible is FFS.

SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE.
10.
The SMSF responds back to the AMF with Nsmsf_SMService_Activate service operation response message. The AMF stores the SMSF address received as part of the UE context. 

After this procedure, the SMSF subscribes with the AMF to get notified of N1 messages of type “SMS” by invoking the Namf_Communication_N1MessageSubscribe.
* * * Next Change * * *
4.13.3.3
MO SMS over NAS in CM-IDLE (baseline)
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Figure 4.13.3.3-1: MO SMS over NAS

1.
The UE performs domain selection for UE originating SMS as defined in TS 23.221 [14] if SMS delivery via non 3GPP access is allowed and possible. If an UE under CM-IDLE state is going to send uplink SMS message, then UE and network perform the UE triggered Service Request procedure firstly as defined in clause 4.2.3.2 to establish a NAS signaling connection to AMF.
Editor's note:
TS 23.221 [14] clause 7.2c needs to be updated with appropriate domain selection policy for MO SMS via 3GPP and non-3GPP access.
2a.
The UE builds the SMS message to be sent as defined in TS 23.040 [7] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message with an indication indicating that the NAS message is for SMS transporting. The UE send the NAS message to the AMF. 
2b.
The AMF forwards the SMS message and SUPI to the SMSF serving the UE over N20 message by invoking Namf_Communication_N1MessageNotify service operation. In order to permit the SMSF to create an accurate charging record, the AMF adds the IMEISV, the local time zone, and the UE's current TAI and x‑CGI.  
2c.
The SMSF invokes Namf_Communication_N1N2MessageTransfer service operation to forward SMS ack message to AMF.
2d.
The AMF forwards the SMS ack message from the SMSF to the UE using downlink unit data message.
3-5.
This is based on the existing procedure defined in TS 23.040 [7].

6a-6b.
The SMSF forwards the delivery report to AMF by invoking Namf_Communication_N1N2MessageTransfer service operation which is forwarded to UE via Downlink NAS transport. If the UE has more than one SMS message to send, the AMF and SMSF forwards SMS /SMS ack/delivery report the same way as described in step 2a-6b. 
6c-6d.
When no more SMS is to be sent, UE returns a CP-ack as defined in TS 23.040 [7] to SMSF. The AMF forwards the SMS ack message by invoking Namf_Communication_N1MessageNotify service operation to SMSF.
7.
When no more SMS data is to be forwarded to UE, SMSF invokes Namf_Communication_N1N2MessageTransfer service operation to send Release Request to AMF for terminating this SMS transaction.
NOTE:
Receiving this request does not trigger AMF to send N1/N2 message to the UE unless required by some cause value in the request.
* * * Next Change * * *
5.2.9
SMSF Services
5.2.9.1
General

The following table illustrates the SMSF Services.
Table 5.2.9.1-1: List of SMSF Services

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nsmsf_SMService
	Activate
	Request/Response
	AMF

	
	
	
	


* * * Next Change * * *










* * * Next Change * * *
5.2.6.1
The procedure of " Application Triggering" Service
Service description: The AS requests the network to send a Application trigger to the UE.
Input: External Identifier or MSISDN, Requester Identifier, validity period, Application Port ID and Trigger Payload.

Output: the result of the delivery of the application trigger.

Service procedure:
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Figure 5.2.6.1-1: Application Trigger service

1.
The NEF (Network Exposure Function) receives an ApplicationTrigger Request (External Identifier or MSISDN, requester Identifier, validity period, Application Port ID and trigger payload) message. The Application Port ID is to identify the receiving application within the UE. The validity period indicates for how long the trigger message is valid. If the trigger message does not reach the UE first time, the trigger message may still be send again if it is still valid. The trigger payload contains the information destined for the application on the UE.


The NEF checks whether the AF is authorised to send the Application Trigger based on the requester Identifier. The NEF also check whether the requester has exceeded its quota or rate of trigger submission.

2.
The NEF invokes the Nudm_UECM_Get (External Identifier or MSISDN, NF type)" service provided by the UDM to determine the NF which serves the UE and also get the SUPI of the UE.

3.
The NEF sends the Application Trigger Request towards the UE by encapsulating it inside a NAS container and invoking Namf_Communication_N1N2MessageTransfer (SUPI, NAS Container) service operation to the AMF. The NAS container includes the Application Port ID and trigger payload received in step 1. The NEF additionally subscribes with the AMF to get notified of N1 messages of type “Application Trigger” by invoking the Namf_Communication_N1MessageSubscribe.
4.
The AMF send the Application Trigger Request (NAS container) to the UE. If the UE is not connected, the AMF pages the UE. When the UE receives the NAS container, the Application Port ID identifies which application(s) is to be notified and the payload is sent to the application.


The corresponding response message is send back to the AMF to confirm the receiving the request message.

5.
The AMF notifies the application trigger response received from the UE to the NEF as a NAS container by invoking the Namf_Communication_N1MessageNotify service operation. 

6.
The NEF sends the Application Trigger Response to the AF.
* * * End of Changes * * *
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