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Introduction
R4-2310483, WF on UE RF requirements for NR NTN enhancement (THALES) considered the following agreement:
Agreement:
· At least consider the differentiation between mechanical and electronic steering
· FFS on phased array or parabolic
· Encourage satellite companies to provide the data to show the beam switching delay.
· As the baseline, assume that UE has the single beam towards one single satellite at a given time
The contribution R4-2312219 “Specific NTN in above 10 GHz working hypothesis for RRM requirements” also recalled proposals provided to RAN4 for NTN VSAT UE dedicated session in RAN4#108. Some of these proposals (see R4-2312120, “Updates for NTN UE terminal requirements and NF in above 10 GHz”) were recommended to be used by RRM session for NTN in above 10 GHz, for instance:
Proposal 10: At least in the case of mechanical steering, max switching time and/or the min angular speed of a beam (if max switching time=Function(min angular speed)) should be defined in RAN4.
Proposal 11: Basic RAN4 working hypothesis should consider that VSAT corresponds to at least 4 types of devices:
· single beam, mechanical steering;
· dual beam, mechanical steering;
· single beam, electronic steering;
· dual beam, electronic steering.

At the same RAN4#108 meeting, R4-2313819 “NTN UE types above 10 GHz and beam steering impact on RRM” (INMARSAT, Viasat) proposed some values for the velocity and acceleration of mechanically steered antennas, which is the worst case:
Proposal 4: Consider the following parameters related to beam steering and tracking for mechanically-steered VSAT as a worst case reference to derive inter-satellite beam steering time and corresponding timer and RRM requirements:
· Azimuth Velocity = 20 deg/s
· Azimuth Acceleration = 40 deg/s2
· Elevation Velocity = 15 deg/s
· Elevation Acceleration = 30 deg/s2

Then, RAN#101 (see RP-232694, Way forward on potential RRM objectives for NR-NTN deployment in above 10 GHz (NR-NTN-enh WID), THALES) agreed the following two proposals:
Proposal 1: As part of the NR-NTN-enh WID, RAN4 shall work on the definition of RRM requirements considering the following:
· cases: Case-1: Stationary UE for GSO; Case-2: Stationary UE for LEO; Case-3: Mobile UE for GSO
· UE architectures: Fully electronically-steered beam UEs (Type 1); Fully mechanically-steered beam UEs (Type 2)
Proposal 2: RAN recommends RAN4 to define the following RRM requirements for example band (Ka band) in the table below as baseline:

	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
	



Where the meaning of priorities is:
	Y
	Yes (shall to be defined)

	N
	No (No need to define in Rel-18)

	L
	Low priority (may be defined if time allows)



Moreover, according to RAN#101 decision (RP-232694), the following assumptions (applicable to Type 1 and Type 2 terminals) are used for R18 RRM requirements
· 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-sat neighbor cell measurement is needed
· Same UE Rx beam is used for both serving and neighboring cells which belong to the same sat. (i.e. no Rx beam sweeping)


The scope of this document is to discuss RRM requirements for Type 2 UE Terminal in above 10 GHz.



RRM Requirements for Type 2 UE Terminal in above 10 GHz
The worst case for mechanical steering is with one beam. Therefore, we propose to compute the time required for the VSAT UE to cover [30-150] degrees interval (120 degrees in total). Let us further consider two values for the antenna angular velocity: 15deg/sec (H1) and 20deg/sec (H2).
For these two hypothesis, one will reach with the following UE Type 2 interruption time in order to move from a serving satellite to a neighbour satellite: 
· (H1): 120/15 [sec]= 8 sec maximum interruption time;
· (H2): 120/20 [sec]= 6 sec maximum interruption time.

Proposal 1: RAN4 to consider maximum 8 sec. switching time for VSAT UE Type 2 related to transition from one serving satellite to one neighbour target satellite.
Proposal 2: RAN4 to consider maximum 8 sec. switching time as part of HandOver interruption time for VSAT UE Type 2.

Conclusion

Proposal 1: RAN4 to consider maximum 8 sec. switching time for VSAT UE Type 2 related to transition from one serving satellite to one neighbour target satellite.
Proposal 2: RAN4 to consider maximum 8 sec. switching time as part of HandOver interruption time for VSAT UE Type 2.



