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1	Impacts
	Affects:
	UICC apps
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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …

	
	Study 

	
	Normative – Stage 1

	X
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	N/A
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	80048
	Stage 1 of 5GSAT
	Service requirements of satellite access in 5G

	960016
	Stage 1 of 5GSAT: FS_5GSAT_Ph3
Study on satellite access - Phase 3
	Defines new services requirements for R19

	860005
	Integration of satellite systems in the 5G architecture (5GSAT_ARCH)
	5GS NTN functionality to be used as baseline for IoT NTN in EPS

	980014
	5GC/EPC enhancement for satellite access Phase 2 (5GSAT_Ph2)
	SA2 Rel-18 WID for 5G System enhancement for satellite access

	1010033
	Study on Integration of satellite components in the 5G architecture Phase III (FS_5GSAT_ARCH_Ph3)
	SA2 Rel-19 SID for 5G System enhancement for satellite access

	
	[bookmark: OLE_LINK5]Non-Terrestrial Networks (NTN) for NR Phase 3
(NR_NTN_Ph3)
	RAN Rel-19 WID for NR_NTN supporting Robust Paging Notification


3	Justification
3GPP NTN system brings the promise of extensive and ubiquitous coverage to 5G systems worldwide. However, blockage and non-line of sight (NLOS) can be a disadvantage of 5G system with satellite access. For mobile terminated (MT) 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 and LOS probability showed that at 30 degrees elevation, about 10% of users in rural and 50% in urban scenarios will experience NLOS.
It is highly desirable for satellite networks to reach users experiencing low SNR or NLOS channel conditions. Robust notification/paging alert could be introduced to maximise the probability for a particular UE to be reached/informed. 
A robust notification paging 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.
To address this issue, it's noted that Robust Notification/Paging Alert feature was proposed and discussed in RAN#102 as the candidate feature for the Rel-19 RAN2 led NR-NTN 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. 
Furthermore, RAN#102 Plenary sent a Liaison (RP-234075/S2-2400036) to SA2 on this subject to request some inputs, guidance and requirements to this feature. To move forward with the feature of robust notification/paging proposed by RAN WGs, it is needed for SA2 to identify potential impact on the network side. 
A discussion paper S1-24xxxx, mini-WID S1-24xxxx and CR S1-24xxxx were submitted to SA1#105 for approval and to provide decision to RAN#103.

4	Objective
[bookmark: _Hlk149758005]Based on the above justification, it is proposed to support robust notification/paging alert in 5GC with the following enhancements:
· AMF determines to apply robust paging notification for a UE after paging to the UE fails in a duration time.
· AMF sends the robust paging notification to NG-RAN to trigger the NG-RAN to allocate a dedicated paging alert channel to the UE.
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	23.501
	Adding a new sub-clause to state:
1) When and how to determine sending the robust paging notification for a UE.
2) The AMF provides robust paging notification to NG-RAN to notify UE to move to a location with better reception condition
	TBD
	This will be handled as “TEI19”.

	23.502
	Extension in relevant clause to support determining and sending robust paging notification by AMF in the case of paging failure
	TBD
	



This TEI19_WID requires 1 TU
6	Work item Rapporteur(s)
7	Work item leadership
SA2
8	Aspects that involve other WGs
NGAP enhancement in 38.413 by RAN3 for sending robust paging notification to NG-RAN.

9	Supporting Individual Members
	Supporting IM name

	Hughes Network Systems Ltd

	Dish Network

	Novamint

	Hispasat

	OmniSpace

	OQ Technology

	SES

	TTP Plc
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