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1 Introduction
In RAN3#105, the PWS corrections were discussed for two issues [1]:
· Issue 1: Concurrent PWS message transmission cannot be supported over F1

· Issue 2: Cancel specific warning message over F1

These two issues come from that in NG interface, concurrent PWS transmission and cancellation of a specific warning message have been supported. Accordingly, F1 should support such features as well. During the discussions, some companies share the similar understanding on the issues and solutions. However, some companies need further internal checking. In this contribution, we further address these two issues. 
2 Discussions
Actually, the above two issues are related with each other, i.e., canceling a specific warning message can only happen when there is concurrent warning message broadcasting. After further thinking, three possible options can be considered by taking one example for illustration, which includes three steps:
· Step-1: CU sends PWS Msg. 1 to DU for broadcasting

· Step-2: CU adds additional PWS message, i.e., PWS Msg. 2, to DU for concurrent transmission

· Step-3: The broadcasting of PWS Msg. 2 is canceled
Under the above example, three potential options are, as shown in Fig. 1:

· Option 1: Sending one or multiple PWS messages in one F1AP to add concurrent PWS message or cancel PWS message
In this option, the gNB-CU can send one or multiple PWS messages to the gNB-DU based on the request from the AMF. Specifically, as shown in Fig.1, if the concurrent PWS message broadcasting (e.g., PWS Msg. 2) is required by AMF, gNB-CU will send multiple PWS messages (e.g., PWS Msg.1 and PWS Msg.2), to gNB-DU via WRITE-REPLACE WARNING REQUEST message. After receiving it, gNB-DU will replace the previous received PWS messages and broadcast new received PWS messages. Similarly, if a PWS message (e.g., PWS Msg. 1) is canceled for broadcasting by AMF, gNB-CU will send the rest PWS message(s) (e.g., PWS Msg. 1) without the canceled one to the gNB-DU. 

gNB-CU&gNB-DU impact: gNB-CU updates the PWS message(s) included in WRITE-REPLACE WARNING REQUEST based on the request from AMF, and gNB-DU only needs to simply replace the existing PWS message(s) by the new received ones. The scheduling of PWS message(s) is pure implementation issue, and gNB-CU does not need to know the scheduling in gNB-DU. 

Spec. impact: add additional PWS System Information list in WRITE-REPLACE WARNING REQUEST message. 
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Fig. 1 Option 1
· Option 2: using concurrent indicator in WRITE-REPLACE WARNING REQUEST message to add concurrent broadcast PWS message and using PWS cancel procedure to cancel specific PWS message

In this option, gNB-CU only sends one PWS message to gNB-DU. Specifically, as shown in Fig. 2, if concurrent broadcasting (e.g., concurrently broadcast PWS Msg. 1 and PWS Msg. 2) is required, the gNB-CU includes the new PWS message (e.g., PWS Msg. 2) and concurrent indicator in WRITE-REPLACE WARNING REQUEST message. After that, gNB-DU will not use the new PWS message (e.g. PWS Msg. 2) to replace the existing one (e.g., PWS Msg. 1). Later, if canceling PWS Msg. 2 is required from AMF, the gNB-CU can send PWS CANCEL REQUEST message to gNB-DU to cancel broadcasting of PWS Msg. 2 by including Message Identifier and Serial Number IE of PWS Msg. 2.
gNB-CU&gNB-DU behavior: gNB-CU includes the new PWS message in WRITE-REPLACE WARNING REQUEST based on the request from AMF and concurrent indicator. gNB-DU needs to decide whether the existing PWS message should be replaced or not. For cancellation case, the gNB-DU needs to determine which PWS message is cancelled. The scheduling of PWS message(s) is pure implementation issue, and gNB-CU does not need to know the scheduling in gNB-DU. 

Spec. impact: add concurrent indicator in WRITE-REPLACE WARNING REQUEST message, and add Message Identifier and Serial Number IE in PWS CANCEL REQUEST/RESPONSE message.
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Fig. 2 Option 2
· Option 3: gNB-CU implementation with clarification

In this option, no additional IE is needed. Specifically, as shown in Fig. 3, to support concurrent broadcasting, the gNB-CU sends the PWS messages (e.g., PWS Msg. 1 and PWS Msg. 2) alternatively to the gNB-DU, and gNB-DU simply broadcasts the received PWS message. 
gNB-CU&gNB-DU impact: gNB-CU determines the broadcasting method of each PWS message, while gNB-DU just simply broadcast it. However, gNB-CU should be aware of the broadcasting status of gNB-DU for one PWS message. For example, as shown in Fig. 3, if gNB-CU sends PWS Msg. 1 to gNB-DU by indicating the “Repetition Period” of 1s and “Number of broadcasts Requested” of 10, gNB-CU should send PWS Msg. 2 after the required broadcasting of PWS Msg. 1 is finished. This may not be easily achieved since the scheduling of PWS message broadcasting is gNB-DU implementation issue. In other words, gNB-CU does not know the scheduling of PWS Msg. 1. 
Spec. impact: no additional IE is needed. Since the existing text does not indicate how to support concurrent PWS message broadcasting and how to cancel a specific PWS message broadcasting, some text clarification may be needed.
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Fig. 3 Option 3
The following table list the comparison among three options:
	
	Option 1
	Option 2
	Option 3

	gNB-CU impact
	Allow include multiple PWS messages in one F1AP message
	Determine whether including concurrent indicator or not. 

Determine whether including Message Identifier and Serial Number IE for PWS cancellation
	Be aware of the broadcasting status of gNB-DU

	gNB-DU impact
	No impact
	Determine to replace the existing PWS message or not

Determine the cancelled PWS message
	No impact

	Spec. impact
	Add additional SIB message list in PWS System Information
	Add concurrent indicator in WRITE-REPLACE WARNING REQUEST message

Add Message Identifier and Serial Number IE in PWS CANCEL REQUEST/RESPONSE message
	Add clarification text to support concurrent broadcasting


The above comparison indicates that Option 1& Option 2 are feasible solution with different specification impact. However, option 3 may cause the problem that gNB-CU does not know the correct timing to send concurrent PWS message to gNB-DU since it cannot know when the broadcasting of on-going PWS message is finished. Thus, we propose
Proposal: RAN3 makes the decision between Option 1 and Option 2:

· Option 1: Sending one or multiple PWS messages in one F1AP to add concurrent PWS message or cancel PWS message

· Option 2: using concurrent indicator in WRITE-REPLACE WARNING REQUEST message to add concurrent broadcast PWS message and using PWS cancel procedure to cancel specific PWS message
Compared to the above two options, we prefer to Option 2. 
3 Conclusions
In this contribution, we further discuss concurrent PWS message transmission and PWS cancellation, and propose:
Proposal: RAN3 makes the decision between Option 1 and Option 2:

· Option 1: Sending one or multiple PWS messages in one F1AP to add concurrent PWS message or cancel PWS message

· Option 2: using concurrent indicator in WRITE-REPLACE WARNING REQUEST message to add concurrent broadcast PWS message and using PWS cancel procedure to cancel specific PWS message

The corresponding CRs for options 1 and 2 are provided in [2] and [3], respectively. In addition, the potential spec. impact of option 1 is given in the Annex for the reference. 
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Annex (Potential spec. impact of Option 1)
8.5.1
Write-Replace Warning

8.5.1.1
General

The purpose of Write-Replace Warning procedure is to start or overwrite the broadcasting of warning messages. The procedure uses non UE-associated signalling.

8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Write-Replace Warning procedure: successful operation

The gNB-CU initiates the procedure by sending a WRITE-REPLACE WARNING REQUEST message to the gNB-DU.

Upon receipt of the WRITE-REPLACE WARNING REQUEST message, the gNB-DU shall prioritise its resources to process the warning message.

The gNB-DU acknowledges the WRITE-REPLACE WARNING REQUEST message by sending a WRITE-REPLACE WARNING RESPONSE message to the gNB-CU.

Upon receipt of the WRITE-REPLACE WARNING REQUEST message, the gNB-DU shall include the Dedicated SI Delivery Needed UE List IE in the WRITE-REPLACE WARNING RESPONSE message for UEs that are unable to receive system information from broadcast.

If Dedicated SI Delivery Needed UE List IE is contained in the WRITE-REPLACE WARNING RESPONSE message, the gNB-CU should take it into account when informing the UE of the updated system information via the dedicated RRC message.

If the Notification Information IE is included in the PWS System Information IE in the WRITE-REPLACE WARNING REQUEST message, the gNB-DU shall use this information to avoid that duplications trigger new broadcast or replace existing broadcast.

If Additional SIB Message List IE is included in PWS System Information IE, the gNB-DU shall store all SIB message(s) in PWS System Information IE, and consider that the first segment of public warning message is included in SIB message IE, and the remaining segments are listed in Additional SIB Message List IE in segmentation sequence order.
To support the concurrent broadcast, the gNB-CU can alternatively send different PWS system information to gNB-DU via the WRITE-REPLACE WARNING REQUEST message. To support PWS cancellation, the gNB-CU can choose to not send the cancelled PWS system information to gNB-DU. 
8.5.1.3
Unsuccessful Operation

Not applicable.

8.5.1.4
Abnormal Conditions

Not applicable.

_1630839411.vsd
AMF


gNB-CU


gNB-DU


Write-Replace Warning Request (incl. PWS Msg.1)


Write-Replace Warning Request (incl. PWS Msg.1)



_1630839469.vsd
AMF


gNB-CU


gNB-DU


Write-Replace Warning Request (incl. PWS Msg.1)


Write-Replace Warning Request (incl. PWS Msg.1)



_1630839342.vsd
AMF


gNB-CU


gNB-DU


Write-Replace Warning Request (incl. PWS Msg.1)


Write-Replace Warning Request (incl. PWS Msg.1)



