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1 Introduction
In F1AP, Write-Replace Warning procedure is defined to transmit the PWS system information to the gNB-DU. In practice, the PWS system information may be segmented due to the limited size of SI message. If such segmentation occurs, multiple Write-Replace Warning procedures may be triggered to send single PWS system information. This may not be efficient considering the urgency of PWS system information. Thus, in the contribution, we will address this issue.  
2 Discussions
As defined in TS38.331, ETWS/CMAS may be segmented so that each SIB just contains one segment of ETWS/CMAS, i.e., 
SIB7 ::=                            SEQUENCE {

    messageIdentifier                   BIT STRING (SIZE (16)),

    serialNumber                        BIT STRING (SIZE (16)),

    warningMessageSegmentType           ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber         INTEGER (0..63),

    warningMessageSegment               OCTET STRING,

    dataCodingScheme                    OCTET STRING (SIZE (1))                     OPTIONAL,   -- Cond Segment1

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...

}

SIB8 ::=                        SEQUENCE {

    messageIdentifier               BIT STRING (SIZE (16)),

    serialNumber                    BIT STRING (SIZE (16)),

    warningMessageSegmentType       ENUMERATED {notLastSegment, lastSegment},

    warningMessageSegmentNumber     INTEGER (0..63),

    warningMessageSegment           OCTET STRING,

    dataCodingScheme                OCTET STRING (SIZE (1))                         OPTIONAL,   -- Cond Segment1

    warningAreaCoordinatesSegment   OCTET STRING                                    OPTIONAL,   -- Need R

    lateNonCriticalExtension        OCTET STRING                                    OPTIONAL,

    ...

}
Such 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. 
To support the PWS system information transmission, the Write-Replace Warning procedure is defined. In this procedure, 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. 
	· 9.2.4.1
WRITE-REPLACE WARNING REQUEST

This message is sent by the gNB-CU to request the start or overwrite of the broadcast of a warning message.

Direction: gNB-CU ( gNB-DU 

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type
M
9.3.1.1
YES
reject
Transaction ID
M
9.3.1.23
YES
reject
PWS System Information
M
9.3.1.58
This IE includes the system information for public warning, as defined in TS 38.331 [8].

YES
reject
…
9.3.1.58
PWS System Information

This IE contains the system information used for pubic warning.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

SIB type
M
INTEGER (6..8, …)
Indicates a certain SIB block for public warning message, e.g. 6 means sibType6, 7 for sibType7, etc.
SIB message
M
OCTET STRING
SIB message for public warning, as defined in TS 38.331 [8]. 




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.

Through this procedure, we can observe that if there is segmentation for a warning message, multiple Write-Replace Warning procedures should be triggered over F1 interface to transmit a warning message. Considering the urgency of the warning message, it is inefficient to trigger multiple Write-Replace Warning procedures since F1 interface introduces additional delay. 

Observation 1: if a warning message is segmented to multiple pieces, multiple Write-replace Warning procedures will be triggered to transmit such message to the gNB-DU. Such mechanism is inefficient for the warning message transfer since it introduces extra delay due to F1 interface. 

On the other hand, once Write-replace Warning procedure is performed, the stored SIB containing warning message should be replaced by the newly received SIB. Thus, if gNB-CU wants to send another piece to gNB-DU, it should make sure the previous piece has been broadcast. Taking Fig. 1 as example, Step 6 should be started when Step 5 occurs. 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 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 2: to make sure that one piece of warning message is broadcast over the air interface, the gNB-CU should wait for a long enough period before triggering another Write-Replace Warning procedure for another Piece. In this case, the warning message is further delayed. 
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Fig. 1 Warning message transfer
To solve this problem, the gNB-CU can send multiple SIBs which contain different pieces of a warning message through one Write-Replace Warning procedure, i.e., in PWS system information IE of Write-Replace Warning Request message, additional SIB messages can be included, as shown below. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SIB type
	M
	
	INTEGER (6..8, …)
	Indicates a certain SIB block for public warning message, e.g. 6 means sibType6, 7 for sibType7, etc.

	SIB message
	M
	
	OCTET STRING
	SIB message for public warning, as defined in TS 38.331 [8]. 



	Additional SIB Messages List
	O
	
	
	Additional SIB messages for public warning if segmentation is applied, as defined in TS38.331 [8]


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].

References

[1] R3-190443, CR on PWS segmentation over F1, Samsung.
_1611510707.vsd
AMF


gNB-CU


gNB-DU


UE


Step 1: Write-Replace Warning Request (incl. one warning message)


Step 2: Write-Replace Warning Response


The warning message is segmented to two pieces, i.e., Seg-1, Seg-2


Step 3: Write-Replace Warning Request (incl. Seg-1)


Step 4: Write-Replace Warning Response


Step 5: broadcast SI message (incl. Seg-1)


...


Step 6: Write-Replace Warning Request (incl. Seg-2)


Step 7: Write-Replace Warning Response


Step 8: broadcast SI message (incl. Seg-2)


...



