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1	Introduction
Based on the discussions in RAN#101, the potential bullets to be further discussed for Rel-19 NR NTN evolution are listed below [1]:
· Coverage enhancements for Downlink
· Coverage enhancements for Uplink
· Regenerative payload 
· Mobility enhancements
· Enhanced GNSS Operation 
· Uplink capacity / throughput enhancement
· Robust Notification/Alert
· MBS via NTN (->) Broadcast only for NGSO
· REDCAP
Later on, some informal offline discussions have been done, the output could be referred to [2]. And the suggested (potential) objectives are provided in [3], highlighted as below:
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In this contribution, we further provide our views on the detailed scoping of NR NTN evolution on top of previous discussions. 
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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Views/Suggestions on the potential topics are provided in the tabular below:
	
	Potential Topics
	CATT Views/Suggestions

	1
	Coverage enhancements for Downlink
[RAN1, RAN2]
	According to the previous RP discussion and some offline discussions, “Coverage enhancements for Downlink” is one of the most essential topics in Rel-19. And it’s the common understanding that before go for the normative phase, a study phase is needed to identify what to be enhanced and how to do the enhancement.
· Study phase: 
· Link level:
· Identify which physical channels need to be enhanced, and the target link margin improvement depending on the physical channel.
· Identify which enhancements are needed at link level/physical channels.
· System level :
· Define reference Satellite payload parameters (e.g. beam illumination plan constraints, total EIRP) and energy consumption model along with necessary evaluation methodology and relevant KPIs.
· Identify potential solutions to support an efficient dynamic and flexible power sharing between beams or different beam pattern/size.
· Normative phase:
· Define link level enhancements wrt downlink physical data and control channels as appropriate.
· Define system level enhancements to support an efficient dynamic and flexible power sharing between beams or different beam pattern/size (i.e., wide or narrow) across the satellite foot print.
DL Coverage Enhancement is one of the most essential enhancements for NR NTN in Rel-19, study phase first to identify the target and corresponding link level and system level enhancements.

	2
	Regenerative Payload
[RAN3, RAN2]
	Regenerative Payload is one of the most essential functions in Rel-19, which provides new architecture option(s) for deployment besides the transparent payload as specified in Rel-17 and Rel-18. 
There’re several architecture options for regenerative payload, e.g. full gNB on board, gNB-DU on board, IAB like option, gNB-DU and part of Core Network on board. However, we should prioritize the full gNB on board case. 
Considering gNB-DU on board has some benefits for flexible deployment, and could reduce the complexity, weight, power consumption of the satellite, thus gNB-DU on board case could be further considered if time is allowed.
Regenerative Payload is one of the most essential functions in Rel-19. 
· Full gNB on satellite architecture should be prioritized, only limited specification impact is foreseen. 
· gNB-DU on board could be considered only if RAN3 TU allows (as 2nd priority).

	3
	Mobility enhancements
[RAN2, RAN3]
	Generally, Mobility is one of the most essential features for NTN, and we’ve done a lot for connected mode and idle/Inactive mode mobility in Rel-17 and Rel-18.
On top of Rel-18 design, we do not see any critical issues left or to be resolved in Rel-19. So this topic could be considered as medium or low priority. Only the essential enhancements, if identified, could be further considered in Rel-19, with limited specification work is expected.
No essential/critical mobility issue left, this topic should be low prioritized. 

	4
	Uplink capacity enhancement
[RAN1, RAN2]
	In general, we are open to discuss the necessity and the feasibility of UL capacity improvement.
In one hand, due to larger coverage of NTN beam, enabling multiple user transmission is promising, but in another hand, the realistic assumption on user number and orthogonal way should take into account satellite time/frequency change and gNB detection complexity. Pure PUSCH enhancement could be one controllable way at Rel-19, and introducing additional access mechanism enhancement will require clear justification.
Overall, we are supportive for this topic, but the scope should focus only on the essential points, e.g. PUSCH related enhancement.

	5
	Enhanced GNSS Operation
[RAN1, RAN2]
	GNSS capability is the most basic UE capability for NR NTN in Rel-17 and Rel-18. Different from IoT NTN case, we assume GNSS capability is not one big burden considering the UE complexity and power consumption.
If GNSS service is not available or the accuracy is not enough to support communication, it really depends on working assumptions. In general, current NR NTN can tolerate certain synchronization errors, especially in frequency domain. Hence, it is very essential to firstly confirm the proper GNSS unavailable assumptions and then evaluate whether new techniques are needed.
We need further check the motivation and the target of the enhancement. This topic should be considered as 2nd priority.

	6
	Robust Notification/Alert
[RAN1, RAN2, RAN3, SA2?]
	The target is to define (new) dedicated notification/alert message, or make some enhancement on Paging procedure to be used to “alert” UE after normal paging fails.
Based on previous discussion, to satisfy the requirement, it seems a new message need to be designed for DL Notification/Alert. Some companies expect to leverage NB-IoT channel for Notification, we understand this is not a proper way, it’s better to define a new dedicated message, how to define the dedicate Notification message needs some study in RAN1.
For the overall procedures, more details need to be discussed and clarified, e.g.: 
· Support Notification/Alert in Idle, or RRC_INACTIVE, or both?
· Which node initiates the Notification message, gNB or AMF? (may impact SA2)
· Conditions on when the Notification should be triggered? And the failure handling?
Considering the complexity and work load, this topic should be considered as 2nd priority. Clear and simple targets are preferable, if it’s to be included.

	7
	MBS via NTN (->) Broadcast enh required for NGSO
[RAN2, RAN3]
	Broadcast service is an important add-value for NR NTN system, leveraging the large coverage of the NTN compared to TN. 
If we consider the legacy way to define the service area as a cell list or TA list, it seems there’s no critical enhancement required, legacy MBS broadcasting for TN could be re-used.
But some satellite companies/operators raised the use case where the target service area is smaller than the coverage of a NTN Uu cell, e.g. for some emergency services. To make support of it, some RAN2/RAN3 specification impact is needed, e.g. introduce some conditions in the SIB to further limit the service area for MBS.
We understand this is a low-hanging fruit with very limit specification impact, which could be considered in Rel-19.
Broadcast service provides an important add-value for NR NTN, it could be considered as a low-hanging fruit with very limit specification impact. 

	8
	High Power Tx UE
[RAN4]
	The HPUE has been widely supported in TN deployment while only PC3 UE is considered in Rel-17/18 NTN. Increasing the UE maximum transmit power will enable to improve UL performance in terms of coverage, availability and throughput performance, to meet the market demands which is also benefit for NTN. UE with PC2 (+26 dBm) can be the starting point. The motivation and potential objective(s) could refer to [4].
Support of NTN HPUE should be considered in Rel-19, and UE with PC2 (+26 dBm) can be the starting point. 
Note: Whether to include it in NR NTN WI or a separate RAN4 specific WI to be further discussed.

	9
	Support of RedCap UE [RAN1, RAN4]
	RedCap UE was introduced for TN to reduce the cost which is also valuable for NTN network. And NTN coverage may benefit some scenarios which use RedCap devices e.g., monitoring. The motivation and potential objective(s) could refer to [4].
Support of RedCap UE can be considered in Rel-19, the RF and RRM requirements can be defined in RAN4. 



3	Conclusions
Base on the discussion in the section 2, we provide the following proposals for the scope of Rel-19 NR NTN evolution:
Proposal 1: DL Coverage Enhancement should be prioritized, with a study phase first to identify the target and corresponding link level and system level enhancements.
Proposal 2: Regenerative Payload with full gNB on board should be prioritized, while gNB-DU on board could be considered if RAN3 TU allows (2nd priority).
Proposal 3: Uplink capacity enhancement could be considered in Rel-19, focusing only on the essential points, e.g. PUSCH related enhancement.
Proposal 4: Broadcasting over NTN is an added-value for NTN system, it could be considered as a low-hanging fruit with very limit specification impact.
Proposal 5: No critical mobility issue is identified so far, therefore further NTN mobility enhancement is not included.
Proposal 6: Considering the complexity and work load, the topics Enhanced GNSS Operation, Robust Notification/Alert should be considered as 2nd priority. Clear and simple targets are preferable, if they are to be included. 
Proposal 7: Support of NTN HPUE should be considered in Rel-19, and UE with PC2 (+26 dBm) can be the starting point.
Proposal 8: Support of RedCap UE can be considered in Rel-19, the RF and RRM requirements can be defined in RAN4.
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