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1. Introduction

Public Warning System (PWS) is an important regulatory feature standardized under 3GPP Release 9 for LTE system. It is critical to support PWS in 5G system phase 1. Detailed study and analysis are needed to explore feasible architectural alternatives to support PWS in 5GS.
2. Discussion

The following architectural options are possible for supporting PWS in 5GS:

Option 1) 
Supporting PWS in 5GS via Service based Interface (See pCR C1-17xxxx)
The AMF interfaces with CBCF and NG-RAN to enable PWS service with the interface between AMF and CBCF implemented as service based interface. CBCF uses AMF communication services to forward warning messages to NG-RAN and to subscribe to receive warning delivery related notifications.
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Option 2) 
Supporting PWS in 5GS via SBc like Interface (See pCR C1-17xxxx)
The AMF interfaces with CBCF and NG-RAN to enable PWS service by using SBc-like protocol interface (referred to as "NBc" interface in the diagram) between AMF and CBCF.  Same protocol stack and procedures for SBc interface will be re-used for NBc interface.
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Important factors for the PWS architectural option consideration: 

a) 5G core network architectural requirement:

According to TS 23.501, 5G architecture is defined as service based architecture which use service-based interface for the interactions between the core network control plane functions.  
Figure 4.2.3-1 depicts the non-roaming reference architecture. Service-based interfaces are used within the Control Plane.
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Figure 4.2.3-1: 5G System architecture

Since CBC uses AMF to send warning messages, CBC - AMF interface can be service based. AMF can provide the warning message forwarding services and the status notification services that are needed by the CBC for warning message delivery:
7.2.2
AMF Services

The following NF services are specified for AMF:

Table 7.2.2-1: NF Services provided by AMF

	Service Name
	Description
	Reference in TS 23.502 [3]
	Example Consumer(s)

	Namf_Communication
	This service enables an NF to communicate with the UE and/or the AN through the AMF.
	5.2.2.1
	SMF, SMSF, PCF, NEF, Peer AMF

	Namf_EventExposure
	This service enables other NFs to subscribe or get notified of the mobility related events and statistics.
	5.2.2.2
	SMF, NEF, PCF, UDM


CBC that is based on service based interface can potentially be virtualized in core network. 
b) Network deployment
Although AMF is a new 5G network element, CBC is legacy core network element that is already widely deployed. It may be already connected to BSCs/RNCs/MMEs as well as CBEs. For interfaces that involve legacy network element, service based interface is not required. 
Also NG-RAN can be either NR or E-UTRA based. NG-eNB can connect to 5GC via N2 interface. Since SBc is already used as interface between CBC and MME in the EPC network for interfacing eNB, it would be desired that the same SBc interface can be used between CBC and AMF in the NG-CN for interfacing NG-RAN including NG-eNB.

c) Implementation efforts
For all service based interfaces, new protocol and layering need to be supported. CT4 is currently working on the protocol selection for 5G Service Based Architecture, most likely HTTP/2 will be selected as the final protocol with possibly new transport layer (not SCTP based), new communication mechanism (like RESTful APIs vs. RPC), new semantics, IDL, serialization and encoding methods. Regardless of which procotol gets selected, it would involve significant development efforts as the protocol layering for service based interface will be significantly different from existing SBc protocol used at CBC interface for LTE. 

d) PWS functionality 
SA2 has indicated in recent LS (C1-171302/S2-171310) that SA2 assumes that PWS for 5G has the same functionality as E-UTRAN for 4G: 
SA2 indicated the preference/assumption that it shall have the same functionality as E-UTRAN for 4G:

SA2 has started the normative work for 5G System (5GS) in Release 15. SA2 discussed how 5GS supports Public Warning System (PWS) in Release 15. As far as E-UTRAN part of 5G RAN is concerned, SA2 assumes that it shall have the same functionality as E-UTRAN for PWS. 

Assuming same functionality is expected, it would be logical that same interface/protocol for 4G PWS to minimize development and maintenance cost as well as simplify deployment. 

Conclusion: 

Based on above analysis, both architectural options can be feasible. Option 1) can provide future flexibility while option 2) would be easier for network deployments and maintenance. Given that NG-RAN can be NG based or e-UTRA based and SA2 assumes that PWS for 5GS shall have the same functionality as PWS in LTE, it seems more preferable to continue using SBc like Interface for warning message delivery between AMF and CBC.
It is proposed to discuss above considerations and select an architectural option for supporting PWS in 5GS.
3. Reason for Change

Add sections for architectural option evaluation and conclusion.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v0.1.0.

* * * Next Change * * * *

12.1.1.4
Overall evaluation and conclusion
12.1.1.4.1
Evaluation
Editor's note:
This clause is intended to capture the evaluation on architecture alternatives.

12.1.1.4.1.1
Evaluation criteria

The following factors are considered when evaluating the PWS architectural option for supporting PWS in 5GS: 

a)
5G core network architectural requirement:

b)
Network deployment;
c)
Implementation efforts; and
d)
PWS functionality.
12.1.1.4.1.2
Evaluation for Architectural option 1

Editor's note:
Evaluation for Architectural option 1 is FFS.

12.1.1.4.1.3
Evaluation for Architectural option 2

Editor's note:
Evaluation for Architectural option 2 is FFS.

12.1.1.4.2
Conclusion
Editor's note:
This clause is intended to list conclusions that have been agreed. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of CT WG.

* * * End Change * * * *
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