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1.	Introduction
One of the outstanding issues in the 3GPP TR 24.890 is the architecture for PWS in 5GS.
This paper discusses the current status on the architecture for PWS in 5GS and proposes a new alternative as a compromise which is based in providing support in 5GS to the two alternatives currently captured in the TR. Finally, the paper shows different ways to provide support for both existing alternatives in different ways and makes a conclusion of which is of them seems more appropriate for selection.

2.	Current status
CT1 have worked for several meetings in the architecture for PWS in 5GS. Two alternatives architectures are currently captured in the 3GPP TR 24.890 sub-clause 12.1.1 as follows:

(alt. 1)	PWS architecture via service based interface (SBI)
[image: ]
(alt. 2)	PWS architecture via SBc-like interface
[image: ]
CT1 attempted to reach conclusion on the selection of the architecture during their meeting #107 (in Reno). Unfortunately, CT1 were not able to get consensus on the the architecture during even after two different show-of-hands where three different questions were asked:
(1)	PWS architecture via service-based interface (Ncbcf)
(2)	PWS architecture via SBc like interface (NBc)
(3)	Both architectures

Similar number of supporters for each questions were seen in CT1, and therefore there is a blocking situation.

For the CT1#108 meeting, the Chairman is seeking for conclusion on the architecture for PWS in 5GS, and therefore in case of no consensus a voting will be held with three different question being put forward:

(1)	Do you support: Architecture alternative 1: Supporting PWS in 5GS via Service based Interface – described in TR 24.890, subclause 12.1.1.2
(2)	Do you support: Architecture alternative 2: Supporting PWS in 5GS via SBc like Interface – described in TR 24.890, subclause 12.1.1.3
(3)	Do you support: Architecture alternative 1 AND Architecture alternative 2 (Supporting PWS in 5GS via Service based Interface (described in TR 24.890, subclause 12.1.1.2) AND PWS in 5GS via SBc like Interface (described in TR 24.890, subclause 12.1.1.3)

3.	New alternative based in providing support to both existing architecture alternatives
3.1	General
From the discussions during CT1#107 and after, it seems clear that there are different operators’ requirements on architecture for PWS in 5GS. That’s to say, some operators already have deployed the CBS and do not want to upgrade their deployed CBS network when connecting it to 5GS. This can be for several reasons, e.g., to ensure reliability of the warning system. Other operators want however to (directly) deploy PWS together with 5GS, and therefore seeks for the integrating the new defined service-based architecture (SBA) as PWS can be seen as an additional service.

In short, a potential compromise way forward could be to provide support in 5GS to both architecture, i.e., the SBA-based architecture, and the SBC-like one.

3.2	Potential ways to realize a new alternative based on providing support to both architectures (alternatives)
One question when considering realizing to provide support for both alternatives is; does the AMF need to support both architectural interfaces or only one of them?
There are different ways to realize the new alternative, for example:
(1)	Mandating the support of both the service-based interface (Ncbcf) and the SBc like interface (NBc) in the AMF; or
(2)	Mandating the support of either (a) the service-based interface (Ncbcf) or (b) the SBc like interface (NBc) in the AMF and providing as an interworking function (IWF).

3.3	Evaluation of the different ways
There are different ways to realize the new alternative as describe in the previous sub-clause (3.2). However, one thing to consider is for the case (2) whether the IWF is optional or mandatory.
One alternative is that if the AMF and the CBC supports the (new) SBI, then the IWF is not needed. Hence, the IWF is an option which needs to be implemented for operators which want to keep/have (legacy) SBc in their CBC. Another alternative is to always mandate the IWF.

The evaluation of two solutions can be summarized in below table:
	Solutions
	Pros.
	Cons.

	Solution #1
	· Support for both service-based interface (Ncbcf) and SBc-like interface (NBc) is provided
· The existing CBS deployments may be able to connect to 5GS directly
· Operator can deploy CBS by using the new service-based architecture (SBA)
	· At this moment in time is not crystal clear that there would not be need of modify SBc to support the NR. Note that the ECGI has a defined length of 28 bits in E-UTRAN but for NR this is still TBD. If the length is different changes in existing implementations would be required
· The AMF has to provide two different protocols for the very same purpose when in a single operators is envisioned that only one of them would be used to interact to a particular CBC
· Cost of design, interoperability and test of the AMF can be affected

	Solution #2a (service-based interface; Ncbcf in the AMF)
	· The new and future proof service-based interface (SBI) is implemented in the AMF and an interworking function (IWF) for the case an operator wishes to have SBc
· The AMF can support just a single protocol
· No IWF for the case an operator wishes to have SBI based CBS.
	· Two different IE coding are required and one is a new IE coding.
· The cost of design interoperability and test of the AMF should be lower than solution #1

	Solution #2b
(SBc-like interface; NBc in the AMF)
	· The current SBc is implemented in the AMF to enable interworking with legacy CBC directly
	· [bookmark: _GoBack]At this moment in time is not crystal clear that there would not be need of modify SBc to support the NR. Note that the ECGI has a defined length of 28 bits in E-UTRAN but for NR this is still TBD. If the length is different changes in existing implementations would be required
· The new interface SBI is not mandated in the AMF which seems a step back in time.
· In case an operator wishes to have SBI based CBS, the AMF needs to support an IWF which adds the cost of design interoperability and test of the AMF



One thing to consider is why the AMF has to be mandated to support the legacy SBc? 
Note that the PWS is a public and regulatory service regardless of the enabling mobile system. That is to say, if one operator believes that their existing warning deployment over EPS is good enough, then there is no need for the operator to connected to 5GS as it works in EPS.
However, if some operators decide to deploy or connect their warning system to 5GS, then they can deploy a SBI-ready CBC (if they do not have CBC) or upgrade their existing CBC to support SBI to directly interface with the AMF. 
It is important to note that the IWF is just a logical function. Though in principle the IWF could be deployed as standalone, most likely it will be integrated in the necessary entity node based on operator’s requirements (i.e., if the operator wishes to use (legacy) SBc, then the IWF should be integrated into the AMF; otherwise the IWF should be integrated in the CBC.

If CT1 decide to go for the new alternative with an IWF, then a new stage 3 specification would need to be defined for the interface between the AMF and the IWF. In principle, for the interface between the IWF and the CBC, the existing (legacy) SBc protocol can be reused unless some modifications are required due to the special nature of the NR,
The new stage 3 specification should defined by CT4 as when one checks the stage 2 in 3GPP TS 23.041 can see that the protocol between CBC and the MME in EPS is defined by CT4 in 3GPP TS 29.168. Similarly, CT4 would then be responsible of the stage 3 SBI between the AMF and the IWF by means of a new specification whereas for the interface between the IWF and the CBC can be introduced as an update to 3GPP TS 29.168.
CT1 being responsible of stage 2 would just need to update 3GPP TS 23.041.

4.	Conclusion
This paper discusses the current status on the architecture for PWS in 5GS and proposes a new alternative as a compromise which is based in providing support in 5GS to the two alternatives currently captured in the TR.
The authors of this paper believe that providing support for both SBI and SBc interfaces by means of mandating SBI in the AMF and having an IWF when an operator wants to use/have SBc is the best way (i.e. Solution #2a (service-based interface; Ncbcf in the AMF) to break the existing blocking situation in CT1 and conclude on PWS which will certainly help in making 5GS ready by the deadline of June 2018.
A new specification would be needed for defining the AMF to IWF interface. This new specification should be developed by CT4 while CT1 would make the necessary updates to the stage 2 (i.e., 3GPP TS 23.041). CT4 would still be responsible of the stage 3 specification 3GPP TS 29.168.
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