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1 Introduction

A stage 2 TP for support of PWS for NG-RAN was agreed in [1] at last RAN3 meeting. However, there were some issues pending with no agreements, such as whether PWS restart indication procedure is supported or not, and what does an eNB in NG-RAN behave in case of receiving PWS messages concurrently from EPC and 5GC.
This document shows some analysis on the pending issues and provides the stage 3 design for the whole PWS function.

2 Discussion
Issue 1: warning message reload in restarted cells:
The warning message reload for restarted cells is supported by the PWS restart indication in LTE. There was a proposal in [2] to not have the PWS restart indication procedure for NR. The argument is that the setup procedure will be always triggered after an eNB restarts. 
Basically, there are two options to handle the warning message reload issue:
· Option 1: Relying on the setup procedure.
However, this does not consider the partial failure of cells in an eNB/gNB in which case the setup procedure is not initiated. Otherwise, we should assume that there is no partial cells failure case, but always entire an eNB/gNB failure.

Another impact is that the AMF needs to generate the restart message and send it to the CBC if a setup message is received. In LTE, the MME just forwards the restart indication to the CBC.
The AMF may also have to be intelligent to distinguish if the gNB is a gNB restarted from a failure or a new deployed one.

· Option 2: Keeping the restart indication procedure.

The Restart Indication is useful in case that not the entire eNB/gNB restarts but only one or a few cells in that node. The CBC may only reload the restarted cells with warning information based on the cell list in the restart indication message.
Option 2 is inherited from LTE totally, and has no impact to the AMF and CBC current implementation.

Option 2 can also simplify implementation of the eNBs in NG-RAN.

According to the briefly comparison above, we propose to keep the PWS restart indication procedure in NR as it in LTE.

Proposal 1: PWS restart indication procedure is needed for PWS in NR.
Issue 2: NG-RAN eNB handling in case of reception warning messages from EPC and AMF:
· Case 1: Receiving two duplicate WRITE-REPLACE WARNING REQUEST from MME and AMF one after another.
In 36.413, section 8.12.1.2, successful operation for WRITTE-REPLACE WARNING REQEUST, it states:
“If, in a certain area, broadcast of one or more warning messages are already ongoing and the eNB receives a WRITE-REPLACE WARNING REQUEST message with Message Identifier IE and Serial Number IE which correspond to one of the warning messages already being broadcast in that area, the eNB shall not start a new broadcast or replace an existing one but it shall still reply by sending a WRITE-REPLACE WARNING RESPONSE message which includes the Broadcast Completed Area List IE set according to the ongoing broadcast.”
Similar handling could be applied to the eNBs in case 1.
· Case 2: Receiving two duplicate KILL REQUEST from MME and AMF one after another.
In 36.413, section 8.12.2.2, successful operation for WRITTE-REPLACE WARNING REQEUST, it states:

“If an area included in the Warning Area List IE in the KILL REQUEST message does not appear in the Broadcast Cancelled Area List IE, the MME shall consider that the eNB had no ongoing broadcast to stop for the same Message Identifier and Serial Number in that area.

If the Broadcast Cancelled Area List IE is not included in the KILL RESPONSE message, the MME shall consider that the eNB had no ongoing broadcast to stop for the same Message Identifier and Serial Number.”
Similar handling could be applied to the eNBs in case 2.
For the PWS Restart Indication and PWS Failure Indication, the eNB can avoid to send out two duplicate messages, one to MME and the other one to AMF by implementation.

Proposal 2: the current handling in LTE eNB for received duplicate PWS messages can be applied to the case of duplicate PWS messages received from MME and AFM on after another.
3 Conclusion and Proposals
In this contribution, we analyse the issues of whether PWS restart indication procedure is supported or not, and what does an eNB in NG-RAN behave in case of receiving PWS messages concurrently from EPC and 5GC.
The following proposals are proposed:
Proposal 1: PWS restart indication procedure is needed for PWS in NR.

Proposal 2: the current handling in LTE eNB for received duplicate PWS messages can be applied to the case of duplicate PWS messages received from MME and AFM on after another.
A stage 3 baseline CR is also provided in [2].
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