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1. Introduction
TS 23.502 describes the registration procedure for SMS over NAS as follows:
4.13.3.1
Registration procedures for SMS over NAS
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Figure 4.13.3.1-1: Registration procedure for SMS over NAS

1.
The UE and network follow the procedure as defined in clause 4.2.2.2 for initial registration in 5GS. To enable SMS over NAS transporting, the UE includes an "SMS supported" indication in Registration Request 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.
The AMF perform Update Location procedure with the UDM. 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, the AMF discovers and selects an SMSF to serve the UE.


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 during Location Update procedure; or


-
The AMF invokes Nnrf_NF management_Discovery service operation from NRF to discover the SMSF address as described in clause 5.2.6.2.

For roaming scenario, the AMF selects an SMSF in VPLMN.

3a.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message if the AMF has selected an SMSF; or

3b.
The AMF includes the "SMS supported" indication to the UE in the Registration Accept message only after step 6 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 3a or 3b) 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.
4.
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 2.

5.
The SMSF retrieves the SMS related subscription in step 5a by invoking Nudm_Subscriber_Data_Get service operation from the UDM. SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE. The SMSF invokes Nudm_UE Context Management _Registration service operation to store the SMSF address in the UDM for short message terminating routing.

6.
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.

Furthermore, TS 23.501 describes more about the SMS supported indication.

5.16.2.2
SMS over NAS transport

During registration procedure, a UE that wants to use SMS provides an "SMS supported" indication over NAS signalling indicating the UE's capability for SMS over NAS transport. "SMS supported" indication indicates whether UE can support SMS delivery over NAS via 3GPP access or via both 3GPP and non-3GPP access. If the core network supports SMS functionality, the AMF includes "SMS supported" indication to the UE, and whether SMS delivery over NAS via 3GPP access or via both the 3GPP and non-3GPP access is accepted by the network.
SMS is transported over NAS without the need to establish data radio bearers, via NAS transport message, which can carry SMS messages as payload.

Editor's note:
How to transport SMS payload between UE and AMF depends on the overall NAS transport protocol stack and that is FFS.

In addition, there are two MO SMS delivery methods.

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.
UE performs domain selection for UE originating SMS as defined in TS 23.221 [x] if SMS delivery via non 3GPP access is allowed and possible. If an UE under CM_IDLE mode 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 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 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_N1MessageTransfer 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_N1MessageNotify 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 Nsmsf_SMService_UplinkSMS service operation to SMSF.

7.
When no more SMS data is to be forwarded to UE, SMSF invokes Namf_Communication_ N1MessageTransfer service operation to send Release Request to AMF for terminating this SMS transaction.

NOTE:
Receiving this request does not trigger AMF to send N1 message to the UE unless required by some cause value in the request.

4.13.3.4
MO SMS using one step approach in CM-IDLE
The UE may request during registration procedure to be able to perform NAS transport in an initial NAS message. The AMF determines whether to accept or reject based on its capability and local configuration.
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Figure 4.13.3.4-1 SMS over NAS Transport: UE Originated, UE in CM-IDLE mode – One step

Figure 4.13.3.4-1 shows the procedures for UE originated SMS messages using NAS Transport when the UE is in CM-IDLE mode with one step approach.

1.
After successful negotiation, when a UE is in CM-IDLE mode, and the UE needs to transport SMS over NAS, the UE can send the Payload Type and SMS Payload in an initial NAS message.

2.
The AMF sends a response to the initial NAS message either accepting or rejecting the UE initial NAS message.

3.
The AMF invoks Nsmsf_SMService_UplinkSMS service operation to forward the SMS message to the SMSF.

4.
Steps 2c to step 7 from clause 4.13.3.3 applies.

Editor's note:
The details of the initial NAS message to transport the NAS payload (e.g. whether service request can be reused) are FFS and may require CT WG1 feedback.

Highlighted text shows that the changes in the registration described in TR 24.890 are needed.
2. Reason for Change
Based on the quoted procedure in the previous section, we can observe the followings:

· The UE indicates its capability for SMS over NAS in the registration request message: whether it supports SMS deliver over NAS via 3GPP access; or via both 3GPP access and non-3GPP access.

· The AMF returns the indication to the UE via the registration accept message if the AMF has selected an SMSF and the indication indicates the allowed delivery configuration.

· The AMF may send the accept message right after the SMSF selection or delay sending it until the AMF receives a positive indication from the SMSF.

Furthermore, we propose the followings:

· The UE capability relevant to SMS over NAS can be changed and the registration procedure should be used to update the SMS delivery configuration.

· The AMF can change the requested delivery configuration if the UE requests delivery via both access types.

· The use of one step approach is negotiated during the registration procedure.

The observations and proposals should be reflected in the TR.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1.
* * * First Change * * * *

8.4.2.1
Registration procedure

8.4.2.1.1
General

The registration procedure is always initiated by the UE and can be used for the following purposes:

-
initial registration for 5GS services;

-
mobility registration updating to update the registration of the actual tracking area of a UE in the network;

-
periodic registration updating to periodically notify the availability of the UE to the network;

-
initial registration for emergency services;

-
initial registration for SMS over NAS service, modification of the SMS over NAS delivery configuration, and deregistration from SMS over NAS service.

Editor's note:
Further purposes are FFS.

8.4.2.1.2
Registration procedure for initial registration

8.4.2.1.2.1
General

This procedure can be used by a UE for initial registration for 5GS services.

When the UE initiates the registration procedure for initial registration, the UE shall indicate "initial registration" in the 5GS registration type IE.

8.4.2.1.2.2
Initial registration initiation

The UE initiates the registration procedure for initial registration by sending a REGISTRATION REQUEST message to the AMF, starting timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc. 

If the UE requests to use SMS over NAS, the UE shall include the SMS requested IE in the REGISTRATION REQUEST message and set: 

1)
the "supported accesses" bits of the SMS requested IE to:

A)
"SMS over NAS supported via 3GPP access only" if the UE supports SMS delivery over NAS via 3GPP access only; or

B)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE supports SMS delivery over NAS via both 3GPP access and non-3GPP access; and

2)
the "one step" bit of the SMS requested IE to:

A)
"MO SMS using one step approach not supported" if the UE does not support MO SMS using the one step approach in 5GMM-IDLE mode; or

B)
"MO SMS using one step approach supported" if the UE supports MO SMS using the one step approach in 5GMM-IDLE mode.
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Figure 8.4.2.1.2.2.1: Registration procedure for initial registration
8.4.2.1.2.3
5GMM common procedure initiation

The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.

8.4.2.1.2.4
Initial registration accepted by the network

If the initial registration request is accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE and start timer Td.
If the UE has included the SMS requested IE in the REGISTRATION REQUEST message and the SMSF selection is successful, the AMF shall include the SMS allowed IE in the REGISTRATION ACCEPT message and set

1)
the "allowed accesses" bits of the SMS allowed IE to:
A)
"SMS over NAS supported via 3GPP access only" if:

i)
the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via 3GPP access only" and the network allows the SMS delivery over NAS via 3GPP access; or

ii)
the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via 3GPP access only; or

B)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via both 3GPP access and non-3GPP access; and

2)
the "one step" bit of the SMS allowed IE to:

A)
"MO SMS using one step approach not allowed" if the UE indicated the support of the MO SMS using one step approach in 5GMM-IDLE mode or the network does not allow the MO SMS using one step approach; or

B)
"MO SMS using one step approach allowed" if the UE indicated the support of the MO SMS using one step approach in 5GMM-IDLE mode and the network allows the MO SMS using one step approach.
The AMF may delay sending the REGISTRATION ACCEPT message until the AMF receives a positive indication from the selected SMSF according to the local policy in the AMF as described in 3GPP TS 23.502 [6]. The AMF shall store the SMSF address associated with the UE and the SMS allowed IE in the 5GMM context.
Editor's note:
Further details on initial registration accepted by the network are FFS.

8.4.2.1.2.5
Initial registration not accepted by the network

If the initial registration request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.

The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#3

(Illegal UE);

#6

(Illegal ME); or
#8

(5GS services not allowed);

Editor's note:
Further details on initial registration not accepted by the network are FFS.

8.4.2.1.2.6
Initial registration for emergency services not accepted by the network

Editor's note:
Possible handling of initial registration for emergency services by the network is FFS.

8.4.2.1.2.7
Abnormal cases in the UE

Editor's note:
Abnormal cases in the UE are FFS.

8.4.2.1.2.8
Abnormal cases on the network side

Editor's note:
Abnormal cases in the network are FFS.

8.4.2.1.3
Registration procedure for mobility and periodic registration update

8.4.2.1.3.1
General

This procedure can be used by a UE for mobility and periodic registration update for 5GS services.

When the UE initiates the registration procedure for mobility and periodic registration update, the UE shall indicate "mobility registration update" or "periodic registration update" respectively in the 5GS registration type IE.

The periodic registration updating procedure is controlled in the UE by timer Te. When timer Te expires, the periodic tracking area updating procedure is started. Start and reset of timer Te is described in subclause 8.5.

8.4.2.1.3.2
Mobility and periodic registration update initiation

The UE in state 5GMM-REGISTERED shall initiate the mobility and periodic registration updating procedure by sending a REGISTRATION REQUEST message to the AMF,

a)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the AMF; or

b)
when the periodic registration updating timer Te expires.

Editor's note:
Further cases for initiation of mobility and periodic registration update are FFS.

If the UE newly requests to use SMS over NAS, requests to change the current delivery configuration of the SMS over NAS due to change in the capabilities of the UE, or requests to deregister from the SMS over NAS service, the UE shall include the SMS requested IE in the REGISTRATION REQUEST message and set: 

1)
the "supported accesses" btis of the SMS requested IE to:

A)
"SMS over NAS supported via 3GPP access only" if the UE supports SMS delivery over NAS via 3GPP access only;

B)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE supports SMS delivery over NAS via both 3GPP access and non-3GPP access; or

C)
"SMS over NAS no longer requested" if the UE requests to deregister from the SMS over NAS service; and

2)
the "one step" bit of the SMS requested IE to:

A)
"MO SMS using one step approach not supported" if the UE does not support MO SMS using the one step approach in 5GMM-IDLE mode or the UE has set the "supported accesses" bits to "SMS over NAS not supported"; or

B)
"MO SMS using one step approach supported" if the UE supports MO SMS using the one step approach in 5GMM-IDLE mode and the UE has not set the "supported accesses" bits to "SMS over NAS not supported".
After sending the REGISTRATION REQUEST message to the AMF the UE shall start timer Ta. If timer Tb is currently running, the UE shall stop timer Tb. If timer Tc is currently running, the UE shall stop timer Tc.
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Figure 8.4.2.1.3.2.1: Registration procedure for mobility and periodic registration update
8.4.2.1.3.3
5GMM common procedure initiation

The network may initiate 5GMM common procedures, e.g. the identification, authentication and security procedures during the registration procedure, depending on the information received in the REGISTRATION REQUEST message.

8.4.2.1.3.4
Mobility and periodic registration update accepted by the network

If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new temporary user ID for the UE, a temporary user ID shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer Td.

If the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via 3GPP access only" or "SMS over NAS supported via both 3GPP access and non-3GPP access" and the SMSF selection is successful or the AMF has the SMSF address associated with the UE, the AMF shall include the SMS allowed IE in the REGISTRATION ACCEPT message and set:

1)
the "allowed accesses" bits of the SMS allowed IE to:
A)
"SMS over NAS supported via 3GPP access only" if:

i)
the UE has set the "supporeted accesses" bits of the SMS requested IE to "SMS over NAS supported via 3GPP access only" and the network allows the SMS delivery over NAS via 3GPP access; or

ii)
the UE has set the "supporeted accesses" bits of the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via 3GPP access only;

B)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE has set the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via both 3GPP access and non-3GPP access; and

2)
the "one step" bit of the SMS allowed IE to:

A)
"MO SMS using one step approach not allowed" if the UE indicated the support of the MO SMS using one step approach in 5GMM-IDLE mode or the network does not allow the MO SMS using one step approach; or

B)
"MO SMS using one step approach allowed" if the UE indicated the support of the MO SMS using one step approach in 5GMM-IDLE mode and the network allows the MO SMS using one step approach.

The AMF may delay sending the REGISTRATION ACCEPT message until the AMF receives a positive indication from the selected SMSF according to the local policy in the AMF as described in 3GPP TS 23.502 [6] if the AMF performed the SMSF selection. The AMF shall store the SMSF address, if the AMF performed SMSF selection, and the SMS allowed IE in the 5GMM context.
If the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS no longer requested", the AMF shall:

-
trigger the SMSF deactivation procedure for the UE

-
delete the SMSF address and the SMS allowed IE in the 5GMM context; and

-
not include the SMS allowed IE in the REGISTRATION ACCEPT message.

Editor's note:
Further details on mobility and periodic registration update accepted by the network are FFS.

8.4.2.1.3.5
Mobility and periodic registration update not accepted by the network

If the mobility and periodic registration update request cannot be accepted by the network, the AMF shall send a REGISTRATION REJECT message to the UE including an appropriate 5GMM cause value.

The UE shall take the following actions depending on the 5GMM cause value received in the REGISTRATION REJECT message.

#3

(Illegal UE);
#6

(Illegal ME); or
#8

(5GS services not allowed);

Editor's note:
Further details on mobility and periodic registration update not accepted by the network are FFS.

8.4.2.1.3.6
Abnormal cases in the UE

Editor's note:
Abnormal cases in the UE are FFS.

8.4.2.1.3.7
Abnormal cases on the network side

Editor's note:
Abnormal cases in the network are FFS.

