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Introduction
In the last RAN4 meeting, RRM scopes and scenarios for Ka band have been agreed below [1]; 
	· The scope of the work needed to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture
· RRM requirements shall cover at least the following scenarios
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO
· The set of requirements shall include all RRM requirements relevant to NTN, based on Rel-17 NR NTN requirements unless critical issues are identified, including
· UE uplink timing accuracy
· RRC IDLE and INACTIVE mobility 
· (Conditional) Handover 
· RRC Re-establishment 
· RRC Connection Release with Redirection 
· Radio Link Monitoring 
· Link Recovery procedure (BFD/CBD)
· Active TCI switching
· Measurement Procedure
· (L1/L3 measurement delay and scheduling/measurement restrictions) 
· Measurement Performance
· FFS: UL spatial relation switching
· The requirements need to cover the following UE architectures
· Fully electronically-steered beam UEs (Type 1)
· Fully mechanically-steered beam UEs (Type 2)
· FFS if additional types of UEs shall be considered and subject to RAN4 RF session conclusions
· Aim to reuse Rel-17 NR NTN requirements to the extent possible, except for beam sweeping aspects. 
· For Type 1 UEs the impact of beam sweeping on RRM requirements can be accounted for based on FR2-1 requirements in terms of scaling principles.
· For Type 2 UEs additional studies are required to identify the methodology to define the requirements


In this contribution, we provided our views on RRM requirements for Type 1 NR NTN UE which has electronically-steered beams in above 10GHz bands (Ka band) operations.

Discussion 
In RAN#101, the scope of RRM requiremnets [2] for Ka band has been agreed below;
	RRM requirements to be defined as part of Rel-18 NR-NTN-enh WID
	Electronic steering antenna
	Mechanical steering antenna
(inter-sat)
	Mechanical steering antenna
(intra-sat)

	
	Terminal Type 1
	Terminal Type 2

	UE uplink timing accuracy
	Y
	Y
	Reuse FR1 NTN requirement, except UL uplink timing accuracy

	RRC IDLE and INACTIVE mobility 
	L
	N
	

	(Conditional/blind) Handover 
	Y
	Y
	

	RRC Re-establishment 
	L
	L
	

	RRC Connection Release with Redirection 
	N
	N
	

	Radio Link Monitoring 
	Y
	Y
	

	Link Recovery procedure (BFD/CBD)
	N
	N
	

	Active TCI switching
	N
	N
	

	Measurement Procedure
	Y
	N
	

	(L1/L3 measurement delay and measurement gap, scheduling restriction due to mixed numerologies) 
	Y
	N
	

	Measurement Performance
	Y
	N
	

	UL spatial relation switching
	N
	N
	


And following assumptions are used for Rel-18 RRM requriements
· Single SAN Tx beam per radio cell in DL
· For inter satellite HO, only blind HO and no neighbor cell measurement
· Blind HO assumption for Type 1 UE can be revisited if issue is identified in RAN4
· Intra satellite neighbor cell measurement is needed
· Same UE Rx beam is used for both serving and neighboring cells which belong to the same satellite (i.e., no Rx beam sweeping)

In RF session, following principle for beam pointing/accuracy related requirements for mobile VSAT and fixed VSAT has been agreed [3]. So, NTN UE for mobile VSAT and fixed VSAT should perform beam pointing for the satellite with specified accuracy.
	<RF session>
Beam pointing/accuracy related requirements
Agreement:
For mobile VSAT
· RAN4 to specify NTN UE VSAT pointing accuracy based on manufacturer declaration. RAN4 to reuse the explanation from EN 303 978: 
“The applicant shall declare the peak pointing accuracy () and the associated statistical basis.
The antenna shall maintain the declared peak pointing accuracy (), such that the off-axis EIRP emission density pattern projected onto the geostationary arc remains within the mask specified in clause [Total EIRP density specification] when shifted by an angle of ±(°), taking into account the following factors:
the worst case operational environmental conditions;
maximum ESOMP dynamics; and
the range of latitude, longitude and altitude relative to the satellite orbital position.”
For fixed VSAT
· Proposal 3: RAN4 should specify antenna accuracy requirement for fixed VSAT, based on ETSI EN 301 360. 


Based on the agreements from RAN plenary and RF session, no Rx beam sweeping for RLM and L1 measurement is required even though Type 1 UE has electronic steering antenna. If blind handover is considered for Type 1 UE, Rx beam sweeping for L3 measurement is also not needed. Therefore, FR1 NTN requirements can be reused for RLM, L3 measurement, and L1 measurement. 
· Proposal 1: For Type 1 UE, FR1 NTN requirements can be reused for RLM and L1 measurement, and also L3 measurement if blind handover is considered for inter satellite handover.

For handover requirements, if blind handover is considered for inter satellite, measurement based conditions are not required since it is without having received measurement reports from the UE. However, time or distance based condition should be considered even if blind handover is performed. Therefore, exsiting conditional handover requirements for FR1 NTN based on time/distance condition could be baseline except for measurement time. And for intra satellite handover, since no beam sweeping is required, exsiting handover and conditional handover can be reused.

· Proposal 2: For inter satellite handover, exsiting time/distance based conditional handover reuqirements for FR1 NTN except for measurement time can be baseline for blind handover for Type 1 UE.
· Proposal 3: For intra satellite handover, existing handover and conditional handover for FR1 NTN can be reused for Type 1 UE.

Conclusion 
In this contribution, we provide our views on RRM requirements for Type 1 NR NTN UE which has electronically-steered beams in above 10GHz bands (Ka band) operations, and we propose
· Proposal 1: For Type 1 UE, FR1 NTN requirements can be reused for RLM and L1 measurement, and also L3 measurement if blind handover is considered for inter satellite handover.
· Proposal 2: For inter satellite handover, exsiting time/distance based conditional handover reuqirements for FR1 NTN except for measurement time can be baseline for blind handover for Type 1 UE.
· Proposal 3: For intra satellite handover, existing handover and conditional handover for FR1 NTN can be reused for Type 1 UE.
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