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1. Introduction
This P-CR considers the interaction between the UE and AMF for the purposes of registration procedures for SMS over NAS.
2. Reason for Change
The registration procedures for SMS over NAS transport are documented in subclause 5.16.2.2 in 3GPP TS 23.501: 

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.
The registration procedures are further described in detail in subclause 4.13.3.1 of 3GPP TS 23.502. 

Note that there is an error in subclause 4.13.3.1 of 3GPP TS 23.502 (Figure 4.13.3.1-1 bullet 1), because it states that the "SMS supported" can indicate that the UE can support SMS delivery over NAS via non-3GPP access (only). This is not in-line with TS 23.501 and it has been clarified offline that TS 23.501 is correct.

Subclause 4.13.3.4 of 3GPP TS 23.502 describes the ability to send MO SMS in an initial NAS message. This is similar to the functionality that was done for CIoT using CONTROL PLANE SERVICE 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.
Concentrating on N1 and the functionality at the UE and AMF, the registration procedures in TS 23.502 highlights the following:

1)
SMSF selection is done at Registration time and not at the time of sending an SMS.

2)
Inclusion of the "SMS supported" indication by the UE is based on the UE wanting to use SMS.
3)
When the AMF sends the Registration Accept, it will contain the "SMS supported" indication indicating whether the network allows transfer of SMS over NAS via 3GPP access or via both 3GPP and non-3GPP access. 
4)
The AMF can send the Registration Accept containing the "SMS indication" before the AMF sends the activation request to the SMSF or after it has received a positive indication from the SMSF that the SMS service has been activated.

Based upon the above points, the following modifications are proposed to TR 24.890:
1)
SMSF selection is done at Registration time, not when an SMS message is sent. In TR 24.890, subclause 8.4.1.1.1.2.2.3 (Alternative 1 for Non-SM message transport procedures) appears to indicate that there may be cases that the AMF selects an SMSF at the point of uplink message transfer. 
Upon reception of an UL GENERIC TRANSPORT message with the message container type IE set to "SMS":

a)
if the AMF needs to select an SMSF, i.e. the AMF does not have SMSF information associated with the UE:

1)
the AMF shall select an SMSF; and

2)
if the SMSF selection is successful, the AMF shall associate the selected SMSF with the UE; and

Editor's note: FFS what to do if the SMSF selection fails.
b)
the AMF shall forward the SMS message of the UL GENERIC TRANSPORT message towards the SMSF associated with the UE.
However, it would be expected that if an SMSF cannot be selected at the point of registration, this a configuration error, given that the SMSF address is either pre-configured in the AMF (i.e. SMSF FQDN), it is obtained from the UDM, or the AMF requests the discovery service from the NRF to discover the SMSF address.
2)
Although stage 2 uses the general term "SMS supported", it is proposed that when the UE requires the use of SMS over NAS, it inserts a "SMS requested" indication in the REGISTRATION REQUEST containing:

a)
the accesses that it supports SMS transfer over, namely:

i)
SMS over NAS not supported

ii)
SMS over NAS supported via 3GPP access only

iii)
SMS over NAS supported via both 3GPP access and non-3GPP acesss
b)
whether it supports the MO SMS one-step approach optimisation.

3)
Although stage 2 uses the general term "SMS supported", it is proposed that if the AMF allows the use of SMS over NAS, it inserts a "SMS allowed" indication in the REGISTRATION ACCEPT containing:

a)
the accesses that the AMF allows support for SMS transfer:

i)
SMS over NAS not allowed
ii)
SMS over NAS allowed via 3GPP access only

iii)
SMS over NAS allowed via both 3GPP access and non-3GPP acesss
b)
whether the AMF allows the MO SMS one-step approach optimisation.

4)
It is an implementation decision whether to send the REGISTRATION ACCEPT after successful SMSF selection or after SMSF activation has been successful. In the case that the REGISTRATION ACCEPT has been sent prior to requesting SMSF activation, we would need to cater for the case that SMSF activation subsequently fails over N20.

5)
If SMSF selection in the AMF fails or activation of the SMS service towards the selected SMSF fails, then the AMF does not include the "SMS allowed" indication in the REGISTRATION accept:

3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V0.2.1 to address points 1 to 3. Point 4 is not to be addressed at this stage as it requires interaction over N20.
* * * First Change * * * *

<Proposed change in revision marks>

8.4.1.1.1.2.2.3
UL GENERIC TRANSPORT message receiving

Upon reception of an UL GENERIC TRANSPORT message with the message container type IE set to "SMS", 




the AMF shall forward the SMS message of the UL GENERIC TRANSPORT message towards the SMSF associated with the UE.

* * * Next Change * * * *

<Proposed change in revision marks>
12.1.2
SMS over NAS

This sub-clause will describe the necessary work to support SMS over NAS (see 3GPP TS 23.501 [5] subclause 5.16.2 and 3GPP TS 23.502 [6] subclause 4.13.3).

12.1.2.1
Registration requirements

12.1.2.1.1
Initial registration initiation
If the UE requests the use of SMS over NAS transport, the UE shall include the SMS requested IE in the REGISTRATION REQUEST message with:

a)
the supported accesses bits set to indicate whether the UE supports SMS delivery over NAS via 3GPP access only, or via both 3GPP access and non-3GPP access; and
b)
the one step bit indicating whether the UE supports MO SMS using the one step approach in 5GMM-IDLE mode.
12.1.2.1.2
Initial registration accepted by the network
If the REGISTRATION REQUEST message contained the SMS requested IE with the supported accesses bits indicating that the UE supports SMS delivery over NAS via 3GPP access only, or via both 3GPP access and non-3GPP access, and SMSF selection is successful, then the AMF shall send the REGISTRATION ACCEPT message either:

a)
prior to requesting activation of the SMS service from the SMSF; or

b)
after the SMSF has confirmed that the activation of the SMS service was successful;

NOTE:
The decision in the AMF to perform a) or b) above is based upon implementation..
Editor's Note: For case a), consideration is needed when SMS activation subsequently fails at the SMSF.
When sending the REGISTRATION ACCEPT message, the AMF shall:

a)
store the SMSF address and the contents of the SMS requested IE in the UE 5GMM context, and consider the UE available for SMS; and
b)
include the SMS allowed IE in the REGISTRATION ACCEPT message with:

1)
the one step bit indicating whether the network allows MO SMS using the one step approach in 5GMM-IDLE mode; and
2)
the allowed accesses bits set as follows:

A)
if the UE indicated that it supports SMS over NAS via 3GPP access only in the REGISTRATION REQUEST message and the network allows SMS over NAS via 3GPP access, the AMF shall set the allowed accesses bits to "SMS over NAS supported via 3GPP access only";

B)
if the UE indicated that it supports SMS over NAS via both 3GPP access and non-3GPP access in the REGISTRATION REQUEST message and the network allows SMS over NAS via 3GPP access only, the AMF shall set the allowed accesses bits to "SMS over NAS supported via 3GPP access only"; and
C)
if the UE indicated that it supports SMS over NAS via both 3GPP access and non-3GPP access in the REGISTRATION REQUEST message and the network allows SMS over NAS via both 3GPP access and non-3GPP access, the AMF shall set the "allowed accesses" bits to "SMS over NAS supported via both 3GPP access and non-3GPP access";
If SMSF selection in the AMF or SMS activation via the SMSF is not successful, then the AMF shall not include the SMS allowed IE in the REGISTRATION ACCEPT message.
12.1.2.2
Information Elements
12.1.2.2.1
SMS requested

The purpose of the SMS requested information element is for the UE to indicate to the network that it requires the use of SMS over NAS transport.
The SMS requested information element is coded as shown in figure 12.1.2.2.1.1 and table 12.1.2.2.1.1.
The SMS requested type is a type 1 information element.
	8
	7
	6
	5
	4
	3
	2
	1

	SMS requested IEI
	0

Spare
	one step
	supported accesses


Figure 12.1.2.2.1.1: SMS requested information element
Table 12.1.2.2.1.1: SMS requested information element
	Accesses supported for SMS over NAS transport (supported accesses) (octet 1)

	

	Bit

	2
	1
	

	0
	0
	SMS over NAS not supported

	0
	1
	SMS over NAS supported via 3GPP access only

	1
	0
	SMS over NAS supported via both 3GPP access and non-3GPP access

	1
	1
	reserved

	

	Support for MO SMS using one step approach (one step) (octet 1)



	Bit

	3
	

	0
	MO SMS using one step approach not supported

	1
	MO SMS using one step approach supported.

	


12.1.2.2.2
SMS allowed

The purpose of the SMS allowed information element is for the network to indicate to the UE that the use of SMS over NAS transport is allowed.
The SMS allowed information element is coded as shown in figure 12.1.2.2.2.1 and table 12.1.2.2.2.1.
The SMS allowed type is a type 1 information element.
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Figure 12.1.2.2.2.1: SMS allowed information element
Table 12.1.2.2.2.1: SMS allowed information element
	Accesses allowed for SMS over NAS transport (allowed accesses) (octet 1)

	

	Bit

	2
	1
	

	0
	0
	SMS over NAS not allowed

	0
	1
	SMS over NAS allowed via 3GPP access only

	1
	0
	SMS over NAS allowed via both 3GPP access and non-3GPP access

	1
	1
	reserved

	

	MO SMS allowed using one step approach (one step) (octet 1)



	Bit

	3
	

	0
	MO SMS using one step approach not allowed

	1
	MO SMS using one step approach allowed.

	


* * End Changes * * * *

