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Abstract of the contribution: This contribution discusses Robust Notification Alert for NTN-NR and proposes that NB-IoT be investigated to address the intended operation point.
1	Introduction
A proposal for Paging Alert Channel for NR NTN for UE Terminating calls was made at RAN#99 (RP-230272), RAN Rel-19 Workshop (RWS-230048), and reiterated at RAN#102 (RP-233296, excerpt below) summarized as follows:
	Robust Notification Alert channel for UE terminating calls.
Rationale
-	For Mobile Terminated calls in satellite environment, users may experience poor reception conditions and thus will miss incoming calls and messages, which can be especially detrimental for public safety or emergency purpose paging messages. These scenarios can occur when UE is placed in pockets, backpacks, or in vehicles, boats, etc., or in conditions where there are clutter losses. In TR 38.811:
-	Shadow fading and clutter loss for suburban and rural scenarios can be over 18 dB
-	LOS probability showed that at 30 degrees elevation, about 10% of users in rural and 50% in urban scenarios will experience NLOS
Proposal
-	A robust notification alert feature will address the problem of missed paging messages to UE in low SNR conditions when normal paging fails. The objective is to mitigate additional losses compared to the link margin required in LOS conditions. The intent is to alert the UE to move to a better signal reception location for communication.
-	Identify the notification message requirement
-	Identify and specify possible solutions for the support of a robust notification alert message and its delivery (including paging procedure impact) over downlink physical channel(s)
-	Some clarification per RP-230272: 
-	when the UE is not able to detect SSB, it monitors this notification alert channel
-	when the UE receives a notification alert, it emits an alert (UE MMI) prompting the user to seek better coverage (so the remainder of the signalling can proceed); no UE response is expected in UL (due to severe UL coverage limitations) before user intervention.



During RAN#102, this proposal has not been agreed in the Rel-19 RAN package as it is expected to have system-wide impact. RAN#102 / Dec 2023 plenary sent the following LS to SA1 and SA2 (S2-2400036/RP-234075):
	RAN#102 discussed the candidate feature of a robust notification/paging proposed for the Rel-19 RAN2 led NR-NTN-ph3 WI. The robust notification/paging should be addressed to a particular UE in a cell. The intent is to maximise the probability for a UE to be informed of a mobile terminated call when in very poor SNR conditions which prevent to receive a normal paging message. 
This feature should: 
· be triggered by the network upon e.g. paging failure (i.e. when no paging response from the UE has been received by the network), or other criteria; and
· apply only for mobile terminated calls; and
· inform the user of a mobile terminated call so the user could then try and move to a location with better coverage.

It is noted that this feature is highly desirable for satellite networks to reach users experiencing low SNR or NLOS channel conditions.
Before some standardisation activity can be started in RAN on the subject, some inputs, guidance and requirements would be needed from relevant SA WGs.



2	Discussion
2.1	Highly desirable feature
In normal operation when UE wakes up to monitor its paging occasion, UE needs to detect the SSB correctly before it can continue to monitor its paging occasion. When the NLOS loss is as much as 18dB, UE usually won’t be able to detect the SSB even though it is still within satellite beam coverage. When network tries to send the normal paging in legacy NR physical downlink channel, it will start T3513 timer and wait for UE’s response. Under severe NLOS channel, there will be no response from UE and T3513 expires which means the paging attempt fails. After a certain number of failed attempts and network will eventually give up the normal paging effort. 
The definition of a downlink only robust notification alert feature is proposed in RAN Rel-19 WI to address the problem of missed paging messages to UE experiencing NLOS channel condition and hence low operation SNR. The target enhancement is to mitigate the clutter loss that could be up to 18dB loss compared to the link margin required in Line-of-Sight conditions. This feature will prevent the user from missing important paging calls and improve user experience of UEs under disadvantageous receiving condition.
Observation 1: Downlink only Robust notification alert feature is highly desirable for satellite operators to deliver paging alert reliably to users experiencing NLOS channel condition, and it follows the RAN chairman’s guideline "Increasingly more critical to address for real and urgent commercial deployment".  
2.2 Robust notification alert 
The Robust notification alert is introduced to deliver paging message or short message to UE under severe NLOS channel condition when NR SSB can’t be detected completely. The robust notification alert is a downlink only physical channel with its own built-in system information and synchronization signals which works at much lower Signal to Noise Ratio (SNR) than the legacy NR physical downlink channels. To deliver paging calls reliably, network will have to switch to Robust notification alert after certain number of failed legacy paging attempts. When UE receives the robust paging notification alert, UE can move to a better reception location and respond to normal paging calls. To accommodate the switch/transition to the robust notification alert the network needs to determine under what condition to transmit robust notification to UE, e.g., after how many legacy paging trials or introduce a separate timer to trigger the robust notification alert for UE, or both legacy paging and robust notification alert at the same time.
Observation 2: Network will be involved to send robust notification to deliver Robust Notification Alert after a certain number of legacy paging attempts fail. 
The robust notification alert works at very low SNR and hence low channel capacity. If network can differentiate the UE’s reachability status, it will save the spectrum and time resource by only send robust notification alert to the UEs which experience NLOS. To accommodate this newly proposed robust paging notification in future NTN communication system, it is also proposed to study the content size as well as necessary timer T3513 extension when failed legacy paging happens at UE. 
Observation 3: It will be helpful if UE’s reachability and content size be determined somehow by network to avoid unnecessary robust notification alerts and the content size of the message. It will also be helpful if the content size of the notification message can be determined by the network which initiates the legacy paging procedure. 
Proposal 1: To define requirements in 5G satellite access to support robust notification alert to UE. of missed paging call(s) when normal paging fails.
2.3 Notification alert display
The robust notification alert should display the caller information at the targeted UE – this is to ensure the user is aware of the missed paging information if the missed paging call was urgent or something can be ignored.
Observation 4: It will be useful if the robust notification alert provides display of the caller information – this is to ensure the user is aware of the missed paging information if the missed paging call was urgent or something can be ignored.
Proposal 2: The alert message should include the target UE ID as well as the missed caller information.
3	Proposal
In view of the observations in several proposals are made hereafter that need to be considered in case support for a robust alert/notification were desired. The objective of this work is to update requirements on satellite access to specify Requirements on 5G satellite access to support robust notification/paging.
Proposal 1: To define requirements in 5G satellite access to support robust notification alert to UE. of missed paging call(s) when normal paging fails.
Proposal 2: The alert message should include additional information e.g., caller-ID, type of service. 


4	Conclusions
Observation 1: Robust notification alert feature is highly desirable for satellite operators to deliver paging alert to users experiencing NLOS channel condition, and it follows the RAN chairman’s guideline "Increasingly more critical to address for real and urgent commercial deployment".  
Observation 2: Network will be involved to send robust notification to deliver Robust Notification Alert channel after a certain number of legacy paging attempts fail. 
Observation 3: It will be helpful if UE’s reachability and content size be determined somehow by network to avoid unnecessary robust notification alerts and the content size of the message. It will also be helpful if the content size of the notification message can be determined by the network which initiates the legacy paging procedure. 
Observation 4: It will be useful if the robust notification alert provides display of the missed caller information – this is to ensure the user is aware if the missed paging was urgent or something can be ignored.
Proposal 1: To define requirements in 5G satellite access to support robust notification alert to UE of missed paging call(s) when normal paging fails.
Proposal 2: The alert message should include additional information e.g., caller-ID, type of service. 
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