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Discussion
The clauses on Specific services got the following ENs, and for each EN follows a proposed handling:
NOTE:
This P-CR is written without considering other P-CRs which may add content to some of the clauses proposes to be removed by this P-CR i.e. in case such P-CRs (e.g. for LCS, IMS) are agreed then they take precedence and the related clause will not be removed.
Editor's note:
Including high level procedures for PWS, i.e. minimum procedure description and refer to TS 23.041 for details.
Proposal 1: Remove the PWS clause as SA2 has left the stage 2 work to CT1 i.e. there is likely no need for any procedures in 23.502. 
Editor's note:
x-CGI is used below to denote the CGI (either eCGI or CGI for NR) used by UE for sending/receiving SMS. The exact term to be used is FFS.

Our understanding is that ECGI for E-UTRAN will remain as ECGI and NCGI is to be used for NR, but in SA2 procedures a generic usage of CGI can be used unless a specific Access Technology is to be covered.
Proposal 2: Update and use CGI or if a specific Access Technology is meant then use ECGI for E-UTRA and NCGI for NR.
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.

This seems to be a CT1 discussion which will impact the TS 23.502 description.
Proposal 3: Keep EN for now.
Editor's note:
This could include procedures for supporting IMS based services such as voice

Proposal 4: remove clause as IMS support is added to relevant procedure when needed.
Editor's note:
This could include procedures for supporting emergency services in 5G system, including support for unauthenticated emergency services (in case such aspects are not fully covered by other procedures or in other related specifications e.g. TS 23.167).

Proposal 5: TS 23.501 references TS 23.167, and support for emergency services is added to relevant procedure when needed.
Editor's note:
Placeholder for procedures to support Multimedia Priority Services (in case such aspects are not fully covered by other procedures), e.g. including high level procedures with minimum procedure description and refer elsewhere for details.

Proposal 6: It is proposed to remove the clause, as it is not clear if there is a need for separate procedures for MPS, i.e. in case such procedures are needed they can be added with a P-CR at SA2#124 or with a CR later on.
 Editor's note:
Basic System functions will be referenced in their specific clauses and not be made service/feature specific. As an example, use of priority from different requirements should be handled in a generic manner for the system. This aspect will be evaluated and addressed as work progresses.

Proposal 7: It is proposed to remove the clause, as it is not clear if there is a need for separate procedures for MPS, i.e. in case such procedures are needed they can be added with a P-CR at SA2#124 or with a CR later on.
Editor's note:
Placeholder for procedures to support Location services ((in case such aspects are not fully covered by other procedures), e.g. including high level procedures with minimum procedure description and refer elsewhere for details).

Proposal 8: It is proposed to remove the clause, as it is not clear if there is a need for separate procedures for LCS in 23.502, i.e. in case such procedures are needed they can be added with a P-CR at SA2#124 or with a CR later on.
Editor's note:
Placeholder for procedures to support Mission Critical Services (in case such aspects are not fully covered by other procedures), e.g. including high level procedures with minimum procedure description and refer elsewhere for details.

Proposal 9: It is proposed to remove the clause, as it is not clear if there is a need for separate procedures for MCS, i.e. in case such procedures are needed they can be added with a P-CR at SA2#124 or with a CR later on.
Editor's note:
Basic System functions will be referenced in their specific clauses and not be made service/feature specific. As an example, use of priority from different requirements should be handled in a generic manner for the system. This aspect will be evaluated and addressed as work progresses.

Proposal 10: It is proposed to remove the clause, as it is not clear if there is a need for separate procedures for MCS, i.e. in case such procedures are needed they can be added with a P-CR at SA2#124 or with a CR later on.

Proposal

It is proposed to update 23.502 as described below.

NOTE:
This P-CR is written without considering other P-CRs which may add content to some of the clauses proposes to be removed by this P-CR i.e. in case such P-CRs (e.g. for LCS, IMS) are agreed then they take precedence and the related clause will not be removed.
* * * Start of changes* * *

4.13
Specific services

4.13.1
General

Clause 4.13 defines the additional procedures or additions to the existing procedures to support specific services such as SMS over NAS.



4.13.2
SMS over NAS procedures


4.13.2.1
Registration procedures for SMS over NAS
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Figure 4.13.2.1-1: Registration procedure supporting SMS over NAS

1.
During Registration procedure 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 14 of the Registration procedure in Figure 4.2.2.2.2-1 are performed. When AMF relocation happens during the Registration procedure, 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.
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. 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.

4.
Step 15 to step 20 of the Registration procedure in Figure 4.2.2.2.2-1 are performed.
5a.
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

5b.
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.

6.
The AMF invokes Nsmsf_SMService_Activate service operation from the SMSF. The invocation includes AMF address, GPSI (if available) and SUPI. AMF uses the SMSF address derived from step 3.

7.
The SMSF discovers a UDM as described in TS 23.501 [2], clause 6.3.8.

8a-8b.
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 using Nudm_UECM_Registration, SMSF retrieves SMS related subscription data using Nudm_SDM_Get and subscribes to be notified when the SMS related subscription data is modified.


SMSF also creates an UE context to store the SMS subscription information and the AMF address that is serving this UE.

9.
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.

4.13.2.2
DeRegistration procedures for SMS over NAS

If UE indicates to AMF that it no longer wants to send and receive SMS over NAS (e.g., not including "SMS supported" indication in subsequent Registration Request message) or AMF considers that UE is deregistered , AMF uses Namf_EventExposure_Notify service operation to notify SMSF that UE is currently deregistered from SMS over NAS in 5GS and subsequently deletes the SMSF address. The SMSF shall invoke Nudm_UEContextManagement_Deregistration service operation from UDM to trigger UDM to delete SMSF address of the UE. The SMSF also removes the contexts of the UE.
4.13.2.3
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 signalling connection to AMF.

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 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 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/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.

4.13.2.4
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 4.13.2.4-1 SMS over NAS Transport: UE Originated, UE in CM-IDLE mode - One step

Figure 4.13.2.4-1 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 invokes 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.

4.13.2.5
MO SMS over NAS in CM-CONNECTED

MO SMS in CM-CONNECTED Mode procedure is specified by reusing the MO SMS in CM-IDLE Mode without the UE Triggered Service Request procedure.

4.13.2.6
MT SMS over NAS in CM-IDLE state via 3GPP access
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Figure 4.13.2.6-1: 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.

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, 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].

4.13.2.7
MT SMS over NAS in CM-CONNECTED state via 3GPP access

MT SMS in CM-CONNECTED procedure is specified by reusing the MT SMS in CM-IDLE state with the following modification:

-
There is no need for the AMF to perform Paging of the UE and can immediate continue with a message to SMSF via N20 to allow the SMSF to start forward the MT SMS.

-
If the delivery of the NAS PDU containing the SMS fails e.g. in case the UE is in RRC Inactive and RAN paging was not successful, the RAN initiate the UE context release in the AN procedure and provide notification of non-delivery to the AMF. The AMF provides an indication of non-delivery to the SMSF.
4.13.2.8
MT SMS over NAS via non-3GPP access

MT SMS procedure via non-3GPP access is specified by reusing the MT SMS via 3GPP access in CM-CONNECTED state with the following modification:

-
If the UE access to the network via both 3GPP and non-3GPP accesses and the AMF determines to deliver MT-SMS via non-3GPP access based on operator policy in step 4, the NAS messages is transferred via non-3GPP access network.
4.13.2.9
Unsuccessful Mobile terminating SMS delivery attempt

The procedure of Unsuccessful Mobile terminating SMS delivery is defined as follows:

-
If the AMF informs the SMSF that it cannot deliver MT-SMS to UE, the SMSF sends a failure report to the SMS-GMSC as defined in TS 23.040 [7]. After the first SMS-GMSC informs the UDM/HSS that the UE is not able to receive MT SMS, the UDM/HSS shall set its internal Mobile Station Not Reachable Flag (MNRF).

-
If the UDM/HSS has not subscribed UE Reachability Notification, it immediately initiates a subscription procedure as specified in clause 4.2.5.2.

-
When AMF detects UE activities, it notifies UDM/HSS with UE Activity Notification as described in clause 4.2.5.3. The UDM/HSS clears its MNRF and alerts related SMSCs to retry MT SMS delivery.
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