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Introduction

During RAN3#99bis meeting, the PWS related issue over F1 interface was discussed, however, no agreement has been made until now. In this paper, we make a further discussion on PWS over F1 interface.
Discussion
Considering the warning message transmission procedure in CU-DU split case, how to support PWS over F1 needs to be analyzed. The aim of Warning message transmission over F1 interface is performing the PWS modification/release/restart/failure procedure. 

To align with the warning transmission procedures over NG interface, we suggest that the dedicated procedures should be introduced instead of involving the PWS related IEs in the existing procedures over F1 interface, however, it can not fulfill the complete functions of PWS support over F1 interface. The needed procedures over F1 for PWS are listed as below:
Write-Replace Warning over F1: When receiving the WRITE-REPLACE WARNING REQUEST message from AMF, gNB-CU initiates the F1 Write-Replace Warning procedure so that gNB-DU could start or overwrite the broadcast of a warning message to the corresponding cells requested in the Warning Area List.

PWS Cancel over F1: When receiving the PWS CANCEL REQUEST message from AMF, gNB-CU initiates the F1 PWS Cancel procedure so that gNB-DU could cancel an already ongoing broadcast of a warning message.
PWS Restart Indication over F1: When monitoring that the cells could be restarted for PWS, gNB-DU shall initiate the PWS Restart procedure and send the cell information to gNB-CU via F1 PWS RESTART INDICATION message. 
PWS Failure Indication over F1: When monitoring that the cells are failed to perform the PWS operation, gNB-DU shall initiate the PWS Failure procedure and send the cell information to gNB-CU via F1 PWS Failure INDICATION message. 

Proposal 1: It is proposed to introduce the Warning Message Transmission function with dedicated procedures over F1 interface.

From stage 3 description in [1], we can get the IEs related to the Warning message transmission procedures over F1 interface. Some of the IEs are transmitted from the gNB-CU to the gNB-DU via RRC container, while the others are transmitted through F1 signaling. And the summary of IEs is shown as follows

	IEs transmitted via RRC container
	IEs transmitted via F1 signaling

	Message Identifier
	Warning Area List

	Serial Number
	Repetition Period

	Warning Type
	Extended Repetition Period

	Warning Security Information
	Number of Broadcasts Requested 

	Data Coding Scheme
	Concurrent Warning Message Indicator

	Warning Message Content
	Cancel-All Warning Message Indicator


Table 1. IEs related to Warning Message Transmission

The IEs in the first row are involved in other SIBs, e.g., SIB 10 and SIB11 (take LTE as example), which are encoded in the gNB-CU. So these IEs should be transmitted to the gNB-DU via RRC container for broadcasting. Meanwhile, the IEs in the second row are used in the gNB-DU on how to broadcast the warning messages, e.g, shaping the broadcasting range, scheduling the broadcasting, which means these IEs should be transmitted to the gNB-DU through F1 signaling, 

As for the IE Warning Area List, the cell level information is enough to be used over F1 interface, i.e. Cell To Be Broadcast List. The gNB-CU could find the broadcasting cell list based on the NG signaling and inform the gNB-DU the cell list to broadcast the warning messages. The detailed F1AP procedures and IEs are shown in the TP for TS 38.473[3].

Furthermore, according to the principle of Warning message transmission function in LTE [2], the Warning Message Contents can be segmented. And the warning message segmentation related IEs are involved in SIB 11. In NR, the encoding of SIBx(used for PWS/ETWS) should be carried out in the gNB-CU. So, the warning message segmentation should be carried out in the gNB-CU as well.

Proposal 2: The warning message segmentation should be carried out in the gNB-CU.

Conclusion
The following proposals are provided:

Proposal 1: It is proposed to introduce the Warning Message Transmission function with dedicated procedures over F1 interface.

Proposal 2: The warning message segmentation should be carried out in the gNB-CU.
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 Warning message transmission function

This function allows to cooperate with the Warning message transmission procedures over NG interface in the case of CU-DU split. The gNB-CU is responsible for the encoding of warning related SI messages. Furthermore, the warning message segment should be carried out in the gNB-CU.

