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Introduction

In RAN3#103 meeting, the issue of PWS system information segmentation over F1 was mentioned in [1]. As the size of SI message is limited, the PWS system information should be segmented to be transferred over F1. To improve the efficiency of the PWS SI message transmission, a new IE is discussed in PWS System Information. However, no agreement was reached. In this paper, we will further analyze the PWS system information segmentation over F1.
Discussion
In current specification, the PWS System Information transmitted in WRITE-REPLACE WARNING REQUEST message only contains the SIB type and SIB message, i.e., the gNB-CU could only send one SIB message to gNB-DU through one single WRITE-REPLACE WARNING REQUEST message. If the PWS system information is segmented into several pieces, the gNB-CU has to send the entire PWS system information by using multiple Write-Replace Warning procedures. 

To improve the efficiency of the PWS SI message transmission,  a new IE called Additional SIB Message List is discussed to involve all the pieces of segmentation in one WRITE-REPLACE WARNING REQUEST message. As a result, the gNB-CU could send the entire PWS system information by using only one Write-Replace Warning procedure. In detail, the IE Additional SIB Message List represents the additional SIB messages for public warning if segmentation is applied.

The two mentioned mechanism of PWS system information segmentation transmission can be summarized as two options below.
Option 1:  Transmit all the pieces of segmentation by multiple Write-Replace Warning procedures respectively.
Option 2:  Transmit all the pieces of segmentation by one single Write-Replace Warning procedure.
For Option 1, the PWS SI segmentation is transmitted to gNB-DU through the WRITE-REPLACE WARNING REQUEST messages by sequence. At DU side, the received PWS SI segmentation may be overlapped by the newly arrived PWS SI segmentation, which leads to the loss of segmentation. To prevent the loss of segmentation, the additional indications over F1AP need to be added. For example, the IE Warning Message Segment Number as defined in TS38.331 can be added in the WRITE-REPLACE WARNING REQUEST messages. With the help of  IE Warning Message Segment Number, gNB-DU could understand whether the PWS SI is segmented and keep the received PWS SI segmentation from being replaced by the newly arrived PWS SI segmentation until the received PWS SI is broadcast. 
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Proposal1: Loss of segmentation may happen by using Option 1 with current IE structure of the PWS System Information, additional indications over F1AP need to be added.
For Option 2, compared with option 1, there is no loss problem during the Write-Replace Warning procedure. But the matching relation between the Additional SIB Messages List and the PWS SI segmentation should be clarified. i.e. Whether the sequence of Additional SIB Messages List stands for the sequence of segmentation, and the Additional SIB Message List shall include the complete list of PWS SI segmentation.
Proposal 2: For Option2, the matching relationship between the Additional SIB Messages List and the Received PWS SI segmentations needs to be clarified.
Conclusion
Proposal 1: Loss of segmentation may happen by using Option 1 with current IE structure of the PWS System Information, additional indications need to be added.
Proposal 2: For Option2, the matching relationship between the Additional SIB Messages List and the Received PWS SI segmentations needs to be clarified.

The corresponding CRs for Option 1 and Option 2 are provided in [2] and [3] respectively.
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