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Abstract of the contribution: This contribution proposes a way forward for SMS over 5G NAS. 
1.
Discussion
In SA2#118BIS it was agreed to support SMS over 5G NAS. 

In that context, the following immediate proposals can be established:

	Proposal 1: For 5G system, in order to support SMS over 5G NAS, the SM-SC connects directly to the 5G Core Network (SMS in MME equivalent), i.e. the system will not support any interface towards the MSC (SGs equivalent). 

	Proposal 2: Delivery of SMS over 5G NAS shall not require the establishment of data radio bearers.

	Proposal 3: SMS over 5G NAS and SMS over IP (i.e. using IMS) should both be possible and mechanisms for domain selection similar to those defined in TS 23.221 shall be supported


Another aspect to consider is SMS support in both UE and core network, and how this information is provided between UE and network. 
As per Proposal 1, there is no need to establish a CS registration. Instead the UE and core network should provide information regarding SMS support explicitly during registration and registration update procedures over 5G NAS.

	Proposal 4: For SMS, the following information should be provided during registration procedure:

· A UE that is requesting to have SMS service shall provide to the AMF an "SMS requested" indication over 5G NAS signalling during registration and registration update procedures.

· An AMF that supports SMS transport and decides to accept the UE request for SMS, shall return an "SMS supported" indication to the UE. 


1.1 Proposal 1 details
The next question regarding Proposal 1 is whether the reference point towards the SM-SC should be in SMF or the AMF. 

SMF assumes an established PDU session, which will have its own set of parameters to be negotiated via SMF signalling. 

SMS is its own service, which has to be transported from the UE to the AMF via 5G NAS, but there’s no need for further SMF related parameter negotiation, only allow the SMS payload to be transported. Therefore the most suitable network function to terminate the reference point towards the UE is the AMF. 

Figure 1.1-1 shows the architecture for SMS over NAS in the 5G Core Network.  
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Figure 1.1-1: System Architecture for SMS over NAS via AMF.

The SMS Functionality (denoted in Figure 1.1.-1 as SMSF) including SMS router, etc., to support SMS over NAS via AMF is the same as defined for reference point 2 and 3 in TS 23.040 except the SGd and S6c interfaces use Diameter protocols as specified in TS 29.338. The SGd reference point terminates at the SMSF. 
NOTE:
The UDM may support both a Diameter S6c and a MAP C interface to SMS entities that have not evolved to S6c, or the SMS entities may support both interfaces to obtain routing information from HSS's that have not evolved to S6c.
Figure 1.1-1 shows the SMSF non-collocated with the AMF, the reference point between the AMF and the SMSF is denoted as NGsms. It is FFS if NGsms is standardized in Rel-15 timeframe.
NOTE: An SMSF collocated with AMF is a deployment option. 

The AMF functionality regarding SMS consists of: 

· Delivery over 5G NAS transport of SMS payload received from SMSF via NGsms. 
· Forwarding to SMSF of SMS payload received from UE.

· Indication of UE reachability for SMS delivery to SMSF. 

· Negotiation of SMS support with UE during registration/registration update. 

1.2 Proposal 2 details
In order to deliver SMS over NAS via AMF in an efficient manner and without the need to establish data radio bearers, the following is proposed:

1. To define an MM transport message which can carry SMS messages as payload. 

2. The MM transport message should be allowed to be transmitted as initial NAS message both in downlink and uplink. 

3. The MM transport message should be at least integrity protected and the SMS payload shall be ciphered. 
4. The MM transport header shall inform that the MM transport payload is an SMS message.  

5. MM security keys are used for the ciphering/de-ciphering of the SMS payload.

The UE and AMF only send SMS payload over MM transport only after successful negotiation of SMS during the last registration/registration update.

The MM layer in the AMF integrity checks the MM transport message containing SMS payload received from a UE. If integrity check is successful, the AMF deciphers and forwards the SMS payload to the SMS Function via NGsms. 
The MM layer in the UE integrity checks the MM transport message containing SMS payload received from the AMF. If integrity check is successful, the UE deciphers and forwards to SMS stack in the UE.

Further considerations regarding the MM transport message:
· It is worth noticing that since 5G system introduced the split of MM termination and SM termination at the different network functions, the SM message will also be transported over MM transport.

· The nature of the MM transport message of the SM signalling is the same as the MM transport of SMS: 

a. MM transport of SM signalling should be allowed to be transmitted as initial NAS message.  

b. MM transport message should be at least integrity protected and SM signalling payload ciphered.

c. The MM transport header shall inform that the MM transport payload is an SM signalling message or SMS.

Therefore it is worth considering using the same MM transport message for SMS and SMF. 

Figure 1.2-1 shows an example protocol stack for use of MM transport in the case of SMS and SM signalling.
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Figure 1.2-1: Unified MM transport of SMS and SM signalling

The MM message transport header contains information on the payload type, e.g. SMS, SM signalling, security information, and potentially additional information dependent on the type of payload. Based on the MME transport message header the MM decides how to and where to forward the payload, i.e. it forwards to the SMS internal function if the MM header indicates SMS payload, forwards to right SMF based on the information received in the MM header. 
1.3 Proposal 3 details

Identical to what is described in clause 7.2c of TS 23.221 to allow for appropriate domain selection for SMS delivery, the following applies for an IMS capable 5G UE which supports SMS over IP networks:

· It should be possible to provision UEs with the following HPLMN operator preferences on how an IMS enabled UE is supposed to handle SMS services:

-
SMS is not to be invoked over IP networks: the UE does not attempt to deliver SMS over IP networks. The UE attempts to deliver SMS over 5G NAS signalling.

-
SMS is preferred to be invoked over IP networks: the UE attempts to deliver SMS over IP networks. If delivery of SMS over IP networks is not available, the UE attempts to deliver SMS over 5G NAS signalling.

2.
Proposal
It is proposed to adopt the system architecture and MM transport of SMS handling as described above in TS 23.501 and TS 23.502.

NOTE: Only the TS 23.501 changes are provided at SA2#118BIS. SMS related procedures in TS 23.502 will be provided once the SMS design principles and other procedures (e.g. registration procedures) are more stable. 
3.
Changes to TS 23.501


First Change

4.5.2 SMS over NAS
4.5.2.1
General

During registration procedure a UE that wants to use SMS provides an "SMS requested" indication over NAS signalling. If the core network supports SMS, and the AMF decides to provide SMS available to the UE, the AMF provides an "SMS supported" indication to the UE. 
4.5.2.2
Network architecture for SMS over NAS support
Figure 4.5.2.2-1 shows the architecture for SMS over NAS support.
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Figure 4.5.2.2-1: System Architecture for SMS over NAS via AMF.

The SMS Functionality (SMSF), including SMS router, etc., to support SMS over NAS is the same as defined for reference point 2 and 3 in TS 23.040 [x] except the SGd and S6c interfaces use Diameter protocols as specified in TS 29.338 [y]. The SGd reference point terminates at the SMSF.
The UDM provides the functionality defined for the HSS as in TS 23.040 [x], and may support both a Diameter S6c and a MAP C interface to SMS entities that have not evolved to S6c, or the SMS entities may support both interfaces to obtain routing information from HSS's that have not evolved to S6c.
The SMSF may be non-collocated with the AMF. The reference point between the AMF and the SMSF is denoted as NGsms. 

NOTE: An SMSF collocated with AMF is a deployment option. 

Editor’s note: It is FFS if NGsms is standardized in Rel-15 timeframe.

The AMF provides the following functionality for SMS: 

· Delivery over 5G NAS transport of SMS payload received from SMSF via NGsms. 

· Forwarding to SMSF of SMS payload received from UE.

· Indication of UE reachability for SMS delivery to SMSF. 

· Negotiation of SMS support with UE during registration/registration update. 
4.5.2.3
SMS over NAS transport
SMS is transported over NAS without the need to establish data radio bearers, via MM transport message, which can carry SMS messages as payload. The MM transport message can be transmitted as initial NAS message both in downlink and uplink direction. The MM transport message should be at least integrity protected and the SMS payload shall be ciphered. The MM transport header shall inform that the MM transport payload is an SMS message. MM security keys are used for the ciphering/de-ciphering of the SMS payload.

The UE and AMF only send SMS payload over MM transport after successful negotiation of SMS during the last registration/registration update.

NOTE: 
The MM transport message used for SMS payload is the same as the MM transport message that transport SM signalling. 

The MM layer in the AMF integrity checks the MM transport message containing SMS payload received from a UE. If integrity check is successful, and the MM transport message header indicates SMS, the AMF deciphers and forwards the SMS payload to the SMS Function via NGsms. 

The MM layer in the UE integrity checks the MM transport message containing SMS payload received from the AMF. If integrity check is successful, and the MM transport message header indicates SMS, the UE deciphers and forwards to SMS stack in the UE.


Next Change

5.14.3
IMS support 

Editor’s notes: This could include functional description for supporting IMS based services such as voice.
An IMS capable UE which supports SMS over IP networks shall follow the procedures for domain selection for UE originating SMS according to TS 23.221 [XX] 'Domain selection for UE originating SMS'.
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