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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution proposes to address some issues in SMS over NAS procedures.
Introduction 
The contribution proposes the following changes,
1. Define a new input parameter( i.e. last message marking ) for Namf_Communication_N1N2MessageTransfer service operation, which is used to inform AMF by other NFs that no more downlink N1 message need to be transferred in this NAS transaction.
2. Delete the Release Request message in the MO/MT-SMS over NAS procedures.
3. Update Registration procedure supporting SMS over NAS to remove the description that SMSF subscribes to be notified when the UDM deregisters this AMF.
4. Change the “delivery report” to “submit report” in MO SMS call flow.
Discussion
1. The indication to AMF on the completion of SMS transferring.
In current TS 23.502, the last steps of Figure 4.13.3.3-1 and Figure 4.13.3.6-1 are to indicate to AMF that the SMS transaction is finished, i.e. no more SMS to be transferred:
	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.


However, the current call flow using N1N2Message transfer message operation is not suitable since nothing is transferred to the UE/AN in this message.
a) Whether the indication is necessary to the AMF?
The indication can be helpful to the AMF to make the following decisions:
1) After the AMF knows that the SMF over NAS transaction is over, it may initiate UE enter idle state as defined in 4G in TS 23.272.
2) In addition, the AMF stickiness relocation can only be performed after the completion of an ongoing NAS transaction as defined in TS 23.501:
	-	If an UDSF is deployed in the network, then the AMF stores the context for registered UE(s) in the UDSF. The UE context includes the per AMF set unique AMF UE N2AP ID. If there are ongoing transactions (e.g. N1 procedure) for certain UE(s), AMF stores the UE context(s) in the UDSF upon completion of an ongoing transaction.


So the AMF needs to know whether there will be more MT-SMSs to be transferred within this transaction before performing AMF stickless relocation if needed.
Hence it’s proposed to keep the notification to the AMF for its potential decisions based on the indication.
b) How to inform the AMF of the completion of SMS transfer?
· Option 1: Define a new message of Namf_Communication_N1N2MessageTransfer service operation for the indication.


Figure 1: Option 2
The NFs inform the AMF that no more downlink N1 message need to be transferred in this NAS transaction by invoking Namf_Communication_N1N2MessageTransfer_Complete service operation.
Cons: A new message needs to be defined.
· Option 2: Add an optional indicator to Namf_Communication_N1N2MessageTransfer message to denote whether there more N1 message to be transferred in this transaction.
If The SMSF knows that a specific MT-SMS message is the last one to be transferred for UE, the SMSF can invoke Namf_Communication_N1N2MessageTransfer service operation including the indication together with the MT-SMS message (e.g. a last message marking).
Pros: No additional message type is needed for the indication.
Proposal: Option 2 is proposed. In case the consumer NF knows that a specific downlink N1 message is the last one to be transferred for UE in the transaction, the consumer NF can include the indication (e.g. a last message marking) in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows that the no more downlink N1 message need to be transferred.
2. Update Registration procedure supporting SMS over NAS to remove the description that SMSF subscribes to be notified when the UDM deregisters this AMF.
In current TS 23.502, it is mentioned that when the SMSF contracts with the UDM, the SMSF subscribes to be notified when the UDM deregisters this AMF. However this conflicts with clause 4.13.3.2 since the AMF shall perform registration or deregistration to the SMSF directly. In addition, the SMSF should retrieve SMS subscription data instead of the AMF in the current step 9a-9b. So the description in Registration procedure supporting SMS over NAS need to be clarified.
Proposal
It is proposed to update TS 23.502 as follows:
[bookmark: _Toc473547355][bookmark: _Toc475575502]* * * Begin of 1st Change * * * 
[bookmark: _Toc492713903]4.13.3.1	Registration procedures for SMS over NAS


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_NF management_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 an 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 SMS related subscription data and subscribes to be notified when the SMS related 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.


* * * Begin of 2nd Change * * * 
[bookmark: _Toc492713905]4.13.3.3	MO SMS over NAS in CM-IDLE (baseline)



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 Nsmsf_SMService_UplinkSMS 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 submit report to AMF by invoking Namf_Communication_N1N2MessageTransfer service operation which is forwarded to UE via Downlink NAS transport. In case the SMSF knows the submit report is the last message to be transferred for UE, the SMSF shall include a last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows no more SMS data is to be forwarded to UE.
NOTE:	The behavior of AMF based on the “last message indication” is implementation specific.
If the UE has more than one SMS message to send, the AMF and SMSF forwards SMS /SMS ack/delivery submit 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 Nsmsf_SMService_UplinkSMS 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.
* * * Begin of 3rd Change * * * 
[bookmark: _Toc492713908]4.13.3.6	MT SMS over NAS in CM-IDLE state via 3GPP access



Figure 4.13.3.6-1: MT SMS over NAS in CM_IDLE state via 3GPP access
1-3	MT SMS interaction between SC/SMS-GMSC/UDM follow the current procedure as defined in TS 23.040 [7].
4.	SMSF invokes Namf_MT_EnableReachbility service operation to AMF. AMF pages the UE using the procedure defined in clause 4.2.3.4. The UE responds to the page with Service Request procedure.
If the AMF indicates SMSF that UE is not reachable, the procedure of the unsuccessful Mobile terminating SMS delivery described in clause 4.13.3.9 is performed and the following steps are skipped.
Editor's Note: Whether this procedure can be further optimized for triggering the paging is FFS.
5a-5b.	SMSF forward 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‑DELIVER parts) to AMF by invoking Namf_Communication_N1N2MessageTransfer service operation. The AMF transfers the SMS message to the UE. 
5c-5d.	The UE acknowledges receipt of the SMS message to the SMSF. For uplink unitdata message toward the SMSF, the AMF invokes Nsmsf_SMService_UplinkSMS service operation to forward the message to SMSF. In order to permit the SMSF to create an accurate charging record, the AMF also includes IMEISV, the local time zone, x-CGI and UE's current TAI.
6a-6b.	The UE returns a delivery report as defined in TS 23.040 [7]. The delivery report is encapsulated in an NAS message and sent to the AMF which is forwarded to SMSF by invoking Nsmsf_SMService_UplinkSMS service operation. 
6c-6d.	The SMSF acknowledges receipt of the delivery report to the UE. The SMSF uses Namf_Communication_N1N2MessageTransfer service operation to send SMS CP ack message to the AMF. The AMF encapsulates the SMS message via a NAS message to the UE. 
If SMSF has more than one SMS to send, the SMSF and the AMF forwards subsequent SMS /SMS ack/ delivery report the same way as described in step 4-6c. 
In case the SMSF knows the SMS CP ack is the last message to be transferred for UE, the SMSF shall include a last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows no more SMS data is to be forwarded to UE.
NOTE:	The behavior of AMF based on the “last message indication” is implementation specific.
7.	In parallel to steps 6c and 6d, the SMSF delivers the delivery report to SC as defined in TS 23.040 [7].
8.	When no more SMS is to be sent, the SMSF invokes Namf_Communication_N1N2MessageTransfer service operation to terminate this SMS transaction with the AMF.
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.

[bookmark: _Toc488396910]* * * Begin of 4th Change * * * 
[bookmark: _Toc492713957]5.2.2.2.7	Namf_Communication_N1N2MessageTransfer service operation
Service operation name: Namf_Communication_N1N2MessageTransfer.
Description: CN NF request to transfer downlink N1 and/or N2 messages to the UE and/or AN through the AMF.
Known NF Consumers: SMF, SMSF, PCF, NEF
Input, Required: CN NF ID, Message type (N1 or N2 or both), Message Container (s) where at least one of the message containers (N1 or N2) is required, Session ID, AN Type.
Input, Optional:  last message indication, Session ID, AN Type None.
Output, Required: Result indication.
Output, Optional: None.
If the UE is in CM-IDLE state, the AMF initiates the network triggered service request procedure as specified in clause 4.2.3.4. The AMF responds to the consumer NF, with a Namf_Communication_N1N2MessageTransfer response, providing a result indication of whether the AMF was able to successfully transfer the N1 and/or the N2 message towards the UE and/or the AN.
In case the consumer NF knows that a specific downlink N1 message is the last message to be transferred in this transaction, the consumer NF shall include the last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows that the no more downlink N1 message need to be transferred for this transaction.
* * * End of Changes * * *

3GPP
SA WG2 TD

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


Microsoft_Visio_2003-2010_Drawing1.vsd
�

�

�

�

�

UE


AMF


SMSF


UDM


10. Nsmsf_SMService_Activate Response



image3.emf
UE AMF SMSF

SMS-

IWMSC

SC

1. UE triggered Service Reqeust/Accept

2a. Uplink NAS (SMS body) transport

3. Forward MO

5. Delivery Rpt

4. Msg xter/rpt

2d. Downlink NAS (CP ack) transport

6b. Downlink NAS (Del rpt) transport

6c. Uplink NAS (CP ack) transport

2b. Nsmsf_SMService_UplinkSMS

(SMS body)

2c. Namf_Communication_N1N2MessageTransfer

(CP ack)

6a. Namf_Communication_N1N2MessageTransfer 

(Delivery report)

6d. Nsmsf_SMService_UplinkSMS

(CP ack)

7. Namf_Communication_N1N2MessageTransfer 

(Release Request)


Microsoft_Visio_2003-2010_Drawing2.vsd

image4.emf
UE AMF SMSF

SMS-

IWMSC

SC

1. UE triggered Service Reqeust/Accept

2a. Uplink NAS (SMS body) transport

3. Forward MO

5. Submit Report

4. Msg xter/rpt

2d. Downlink NAS (CP ack) transport

6c. Uplink NAS (CP ack) transport

2b. Nsmsf_SMService_UplinkSMS

(SMS body)

2c. Namf_Communication_N1N2MessageTransfer

(CP ack)

6a. Namf_Communication_N1N2MessageTransfer 

(Submit Report)

6d. Nsmsf_SMService_UplinkSMS

(CP ack)

6b. Downlink NAS (Submit Report) transport


Microsoft_Visio_2003-2010_Drawing3.vsd

image5.emf
UE AMF SMSF

SMS-

GMSC

SC UDM

4a. Namf_MT_ EnableReachability Request

5d. Nsmsf_SMService_UplinkSMS

(CP ack)

6b. Nsmsf_SMService_UplinkSMS

(Delivery Rpt)

6c. Namf_Communication_N1N2MessageTransfer 

(CP ack)

8. Namf_Communication_N1N2MessageTransfer 

(Release Request)

4b. Paging/Service Req procedure

3. Forward MT SM

2. Send Routing Info for SM

1. Message transfer

5b. Downlink NAS (SMS body) transport

5c. Uplink NAS (CP ack) transport

6a. Uplink NAS (Delivery Rpt) transport

6d. Downlink NAS (CP ack) transport

7. Delivery Rpt

5. Namf_Communication_N1N2MessageTransfer 

(SMS body)

4c. Namf_MT_ EnableReachability Response


Microsoft_Visio_Drawing2.vsdx



UE



AMF



SMSF



SMS-GMSC



SC



UDM
4a. Namf_MT_ EnableReachability Request
5d. Nsmsf_SMService_UplinkSMS
(CP ack)
6b. Nsmsf_SMService_UplinkSMS
(Delivery Rpt)
6c. Namf_Communication_N1N2MessageTransfer (CP ack)
8. Namf_Communication_N1N2MessageTransfer (Release Request)


4b. Paging/Service Req procedure
3. Forward MT SM
2. Send Routing Info for SM
1. Message transfer
5b. Downlink NAS (SMS body) transport
5c. Uplink NAS (CP ack) transport
6a. Uplink NAS (Delivery Rpt) transport
6d. Downlink NAS (CP ack) transport
7. Delivery Rpt
5. Namf_Communication_N1N2MessageTransfer 
(SMS body)
4c. Namf_MT_ EnableReachability Response



image6.emf
UE AMF SMSF

SMS-

GMSC

SC UDM

4a. Namf_MT_ EnableReachability Request

5d. Nsmsf_SMService_UplinkSMS

(CP ack)

6b. Nsmsf_SMService_UplinkSMS

(Delivery Rpt)

6c. Namf_Communication_N1N2MessageTransfer 

(CP ack)

4b. Paging/Service Req procedure

3. Forward MT SM

2. Send Routing Info for SM

1. Message transfer

5b. Downlink NAS (SMS body) transport

5c. Uplink NAS (CP ack) transport

6a. Uplink NAS (Delivery Rpt) transport

6d. Downlink NAS (CP ack) transport

7. Delivery Rpt

5. Namf_Communication_N1N2MessageTransfer 

(SMS body)

4c. Namf_MT_ EnableReachability Response


Microsoft_Visio_Drawing3.vsdx



UE



AMF



SMSF



SMS-GMSC



SC



UDM
4a. Namf_MT_ EnableReachability Request
5d. Nsmsf_SMService_UplinkSMS
(CP ack)
6b. Nsmsf_SMService_UplinkSMS
(Delivery Rpt)
6c. Namf_Communication_N1N2MessageTransfer (CP ack)


4b. Paging/Service Req procedure
3. Forward MT SM
2. Send Routing Info for SM
1. Message transfer
5b. Downlink NAS (SMS body) transport
5c. Uplink NAS (CP ack) transport
6a. Uplink NAS (Delivery Rpt) transport
6d. Downlink NAS (CP ack) transport
7. Delivery Rpt
5. Namf_Communication_N1N2MessageTransfer 
(SMS body)
4c. Namf_MT_ EnableReachability Response



image1.emf
Provider

(AMF)

NF Service 

Consumer 

1.Namf_Communication_N1N2MessageTransfer

2.Namf_Communication_N1N2MessageTransfer_Complete

3.Get notified that 

N1N2MessageTransfer is 

completed


Microsoft_Visio_Drawing1.vsdx
Provider
(AMF)
NF Service Consumer
1.Namf_Communication_N1N2MessageTransfer
2.Namf_Communication_N1N2MessageTransfer_Complete
3.Get notified that N1N2MessageTransfer is completed



