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1 Introduction
In RAN3#103, PWS segmentation was discussed, and the issue has been identified by some companies. In this contribution, we will further discuss this issue.  
2 Discussions
In real system, the PWS message segmentation may occur due to the limited size of the SI message. Such limited size may be set based on the cell coverage. For example, if a cell has large coverage, the SI message may be set a small size due to poor signal quality at the cell edge; while if a cell has a small coverage, the SI message may be set to a large size due to good signal quality at the cell edge. On the other hand, the maximum size of SI message is 2976bits. With such size limitation, RAN2 defines that ETWS/CMAS can be segmented and broadcast through multiple SIBs. 
Observation 1: PWS message segmentation is a necessary feature.

Based on this, some following-up observations on the existing PWS transmission over F1 interface are given as below:

Observation 2: PWS message is segmented at the gNB-CU side

Observation 3: Each SIB (e.g., SIB7/8) for PWS message transmission can only contain one segment of the PWS message

Observation 4: In Write-Replace Warning procedure over F1, the gNB-CU can send one SIB message to gNB-DU at a time. Thus, if ETWS/CMAS message is segmented, the gNB-CU has to use multiple Write-Replace Warning procedures to send the whole ETWS/CMAS message.

Fig. 1 shows an example of ETWS/CMAS transmission in CU-DU split case. In this example, the ETWS/CMAS is segmented to two pieces:

· Step 1~2: AMF sends a warning message to gNB-CU. 

· Step 3~4: gNB-CU sends the first piece of the warning message, i.e., Seg-1, to gNB-DU 

· Step 5: gNB-DU broadcasts such segment over the air interface. 

· Step 6~7: after some time, gNB-CU sends the second piece of the warning message, i.e., Seg-2, to gNB-DU

· Step 8: gNB-DU broadcast the second segment over the air interface.
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Fig. 1 Warning message transfer

Considering the importance of PWS message, its transmission should be efficient and fast. However, the existing F1 procedure is inefficient. It is because that several Write-Replace Warning procedure should be implemented over F1, each of which is used for transmitting one segment.. On the other hand, taking Fig. 1 as example, Step 6 should be started when Step 5 is finished. However, the SIB broadcasting depends on DU’s scheduling, which is up to DU’s implementation. In other words, the occurrence of Step 5 is unknown to gNB-CU. Especially, when Step 5 has to be repeated for several times, the gNB-CU does not know when such repeated broadcasting is finished.  The only choice is that the gNB-CU waits for a long enough period, and then starts the transmission of another piece. Such method may further delay the warning message broadcasting. 
Observation 5: the existing F1 procedure results in that: 1) PWS message transfer over F1 is inefficient, which needs several Write-Replace Warning procedures; 2) CU-DU split may further delay the PWS message transfer since the gNB-CU should wait for a relative long time before sending another piece, which ensures the previous piece is successfully broadcast. 
To solve this problem, two solutions can be considered:

· Option 1: in Write-Replace Warning procedure, the gNB-CU can send multiple SIB messages, which can include all pieces of a PWS message, at one time. 

For this solution, in last RAN3 meeting, companies mentioned that the existing scheme only allows gNB-DU to store one SIB7/8 message. Once a new SIB message is received, the previous one should be replaced. This option is not aligned with the existing scheme. However, this is not a big issue. For this case, we can allow the gNB-DU stores all SIB 7/8 messages, and broadcast them one by in the order as the list in Write-Replace Warning Request message.  Once a new Write-Replace Warning Request message is received, the included SIB message(s) can replace the stored message(s). 

· Option 2: sends the whole PWS message to gNB-DU, and let gNB-DU generates SIB7/8. 

This option is workable. However, it is not aligned the current principle, i.e., other SIs except MIB and SIB1 are generated by gNB-CU. 

In this sense, we prefer to Option 1, and propose
Proposal: the Write-Replace Warning Request message can contain multiple SIB messages which contain different pieces of a warning message.
3 Conclusions
In this contribution, we discuss PWS message transfer over F1, and propose:

Proposal: the Write-Replace Warning Request message can contain multiple SIB messages which contain different pieces of a warning message.
The corresponding CR is provided in [1].
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