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Abstract of the contribution: This contribution proposes an architecture for the SMS over NAS for 5GC.
1.
DISCUSSION
An overview of the basic protocol and function blocks for SMS can be shown with the following figure. This is done by mapping the protocol requirements from TS 24.011 with the architecture figure defined in TS 23.040 (see Figure 5 in 23.040).
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Figure 1. SMS protocol and architecture illustration.

Basically, we can divide the above figure into 3 blocks:

1. UE – green block.
2. CP control/RP relay entities – orange block.

3. SMS infrastructure – yellow block.

In the context of 5G, we propose to define an “SMS Function” in the 5G network to support SMS over NAS. Based on Figure 1, we can determine that it has to support:
1. Protocol stack (CP-DATA/CP-Ack and RP-DATA/RP-Ack procedure) with the UE and their associated timers
2. Interface toward the SMS infrastructure. 

a. We propose that 5G requirement should not impact the SMS infrastructure (yellow block).

b. We also propose that existing interface toward the SMS infrastructure can be reused (labelled as Ref point #3 in Fig 1 and in TS 23.040 Figure 5).

In addition, the “SMS function” to be defined for 5G Core needs include
3. SMS subscription checking

4. generation of SMS related CDR
5. Lawful Interception requirements as required locally

For alerting procedure, we propose to follow the existing SMS alerting procedure as defined in TS 23.040 as much as possible. This means that

6. SMS Function sets the Mobile Station Not Reachable Flag (MNRF) like MSC or SMS in MME as defined in TS 23.040.

7. When SMS Function is aware of UE activities, it notifies the HSS/HLR (UDM in this case) as defined in TS 23.040.

Other aspects of SMS Function to be considered:

8. Each UE is associated with only one SMS Function.

9. When AMF is changed, SMS function for a given UE does not need to change.

10. SMS function is in the shared part among network slices.
1.1 Architecture and roaming model on SMS Function

[image: image2.emf]UE

AMF

UDM

SMS Function

N1 Ny

Nx

N8

to/from: 

SMS-GMSC/IWMSC

SMS Router 


Figure 2. SMS Function Architecture.
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Figure 3. SMS Function roaming model (left – home routed, right -not home routed).

We proposed that SMS function can be located at HPLMN as there is no reason to require VPLMN to support SMS Function for 5G. In other words, HPLMN should not be requiring VPLMN to have access to a local SMS Function to provide SMS in roaming scenario. However, local SMS Function should not be excluded as well for roaming model. 
On the interface aspect:
N8: includes SMS Function address information to locate SMS function.
Ny: for SMS subscription data delivery to SMS Function, and for SMS notification procedure, i.e, to indicate the UE is available again for SMS delivery
Nx: to transfer SMS payload based on SMS protocol (RP/CP layer)
2.
Proposal
TO include the above principles to TS 23.501
* * * * BEGINNING OF CHANGES * * * *
4.5
Specific Services
..

4.5.2
SMS over NAS
Editor’s notes: This should include potential reference model for SMS over NAS.

4.5.2.1
Architecture to support SMS over NAS

Figure 4.5.2.1-1 shows the architecture to support SMS over NAS.
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Figure 4.5.2.1-1: System Architecture for SMS over NAS.

NOTE 1:
SMS Function may be connected to the SMS-GMSC/IWMSC/SMS Router via one of the standardized interfaces as shown in TS 23.040 [xx].

NOTE 2:
Each UE is associated with only one SMS Function.

NOTE 3: When AMF is changed, SMS function for a given UE does not need to change.

NOTE 4: SMS function is in the shared part among network slices.

Figure 4.5.2.1-2 and figure 4.5.2.1-3 show the roaming architecture to support SMS over NAS.
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Figure 4.5.2.1-2: Roaming architecture for SMS over NAS (Home routed SMS Function).
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Figure 4.5.2.1-2: Roaming architecture for SMS over NAS (Local SMS Function).

SMS Function (SMSF) provides the following functionally to support SMS over NAS:

· SMS subscription checking

· SM-RP/SM-CP with the UE (see TS 24.011 [yy]).

· Relay the SMS from UE toward SMS-GMSC/IWMSC/SMS-Router. 
· Relay the SMS from SMS-GMSC/IWMSC/SMS-Router toward the UE.

· SMS related CDR.

· Lawful Interception.
· Interaction with AMF and UDM for notification procedure that the UE is available for SMS transfer (i.e, set UE not reachable flag, and notifies UDM when UE is available for SMS).
4.5.2.2
Reference point to support SMS over NAS

N1:
Reference point for SMS transfer between UE and AMF via NAS.

N8:
Reference point for SMS function address retrieval between AMF and UDM.

Nx:
Reference point for SMS transfer between AMF and SMS Function.

Ny:
Reference point for SMS subscription retrieval and SMS notification procedure between SMS Function and UDM.
* * * * END OF CHANGES * * * *
The following call flow is FYI. It is infomraiton to be considered for further offline discussion/work, etc.

[image: image8.emf]UE AMF

SMS 

Function

UDM

1. Attach (SMS..)

2. Subscription retrieval

3. SMS Function address

4. Nx association Req.

5. SMS subscription retrieval/update location

6. Nx association Accept

7. Accept Response (SMS..)


Fig x. SMS attach procedure for 5G
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Fig y. SMS MO procedure for 5G
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Fig z. SMS MT procedure for 5G
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