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1 Introduction
In last RAN4#110-bis meeting, RAN4 discussed performance part of NTN enhancement and WF has been approved in [1]. In this contribution, we continue to discuss the performance requirements of NTN in Ka band.
2 Discussion
	Issue 6-2-2: Above 10 GHz, Rx beam gain
Agreement: (ad-hoc)
· FFS whether the RF margin for different RX beams in existing TN FR2-1 intra-frequency relative accuracy requirements can be removed or  not 
· Existing absolute measurement accuracy requirement of TN FR2 (including intra-frequency and inter-frequency) can be applied for NTN UE above 10GHz. 
· Further discuss the minimum SSB_RP condition on accuracy requirements 


In last meeting, the Rx beam gain is FFS. 
For the RF margin for different RX beams, in legacy Rel-15 requirements, the UE RX beam types are defined in assumption as: 
· Fine UE RX beams, used to define UE RF EIS spherical coverage and so on. 
· Rough UE beams, used for RRM measurement such as SSB measurement. 
· UE RX beam peak is used for fine beam for UE RF beam peak requirements. 
In NTN above 10GHz, there are five UE types defined in RF session as:
	UE class
	UE type
	Type description

	Fixed VSAT
	1
	Fixed VSAT communicating with GSO and LEO with mechanical steering antenna.

	
	2
	Fixed VSAT communicating with GSO and LEO with electronic steering antenna.

	
	3
	Fixed VSAT communicating with LEO only with electronic steering antenna.

	Mobile VSAT
	4
	Mobile VSAT communicating with GSO with mechanical steering antenna.

	
	5
	Mobile VSAT communicating with GSO with electronic steering antenna.


For UE RX beams, the mechanical steering antenna and electronic steering antenna have different mechanism. Although both types of mechanical steering antenna and electronic steering antenna have only one RX beam according to the RAN guidance in this release, the truly principle of antennas structure are different. For mechanical steering antenna, there is no fine UE beam and rough beam. The physical antennas are the same and with the same gain no matter how UE rotates the parabolic antenna to different directions. There is no RF margin for different directions for mechanical steering antenna. 
For the minimum SSB_RP condition, Y is 0dB for mechanical steering antenna or remove Y for mechanical steering antenna. 
For the electronic steering antenna or called phase array antenna, the phase array and antenna elements are similar as that in TN UEs. The RF margin exists for different RX beams. Although the assumption is only one RX beam in this release, we suggest to keep the RF margin for electronic steering antenna. Otherwise, it will have two series of accuracy requirements in future release. Use single accuracy requirements to cover the worst different RX beams. 
For the minimum SSB_RP condition, as comment in above, there are rough beams and fine beams in TN UEs. The phase array has similar principle of antenna structure. Therefore, Y is needed and the value can be FFS.
Proposal 1: 
For mechanical steering antenna:
· There is no difference between rough beam and fine beam. There is no RF margin for different directions. The RF margin for different beams can be removed. For the minimum SSB_RP condition, Y is 0dB for mechanical steering antenna or remove Y for mechanical steering antenna. 
For electronic steering antenna:
· We suggest to keep the RF margin for electronic steering antenna to cover the worst case by different RX beams. There can be rough beams and fine beams as TN UEs. For the minimum SSB_RP condition, Y is needed and the value can be FFS.
In last meeting, the CR list is agreed: 
	Band
	Category
	Test case
	Configuration

	Above 10 GHz
	UL transmission timing
	1. Transmit Timing
2. Timing advance adjustment accuracy
	UL SCS: 120kHz
DL SSB SCS: 120kHz
Case 1,2,3

	Above 10 GHz
	Connected mode mobility
	1. Intra-satellite handover
2. Inter-satellite (blind mobility)
	Type 1 and Type 2
[Intra-frequency]

	Above 10 GHz
	Signaling
	RLM [Out-of-sync, In-sync]
	Type 1 and Type 2
[Non-DRX, SSB]

	Above 10 GHz
	Measurement procedure
	L3-RSRP [Intra-satellite]
	Type 1 and Type 2
[Without gap, Intra-frequency, SSB, non-DRX, SSB index reading]

	Above 10 GHz
	Measurement procedure
	L1-RSRP
	Type 1 and Type 2
[SSB, non-DRX]

	Above 10 GHz
	Measurement accuracy
	L3-RSRP
	Type 1 and Type 2
[Without gap, Intra-frequency, SSB, non-DRX, SSB index reading]

	Above 10 GHz
	Measurement accuracy
	L1-RSRP
	Type 1 and Type 2
[SSB, non-DRX]



For all tests above, in the test configuration, 
· PDSCH Reference measurement channel
· RMSI CORESET Reference Channel
· Dedicated CORESET Reference Channel
· TRS configuration
Those configurations in current spec of 120kHz cannot be used directly. RAN4 to define new configuration for these to be used in all test cases above. 
Proposal 2: RAN4 to define new configurations for 
· PDSCH Reference measurement channel
· RMSI CORESET Reference Channel
· Dedicated CORESET Reference Channel
· TRS configuration

For AoAs setup, in some test cases such as timing, there is only one active probe in the test. According to RF requirements, there is only RF requirements for RX beam peak direction. In such cases, the single AoA in Rx beam peak direction can be reused. 
But for test case for inter-satellite handover, two probes are needed to simulate two satellites. 
In current 2AoAs setup:
	Setup 3: 2 AoAs
Setup 4a: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak without change in direction
Setup 4b: 2 AoAs, 1 AoA in Rx beam peak direction, 1 in non Rx beam peak with change in direction


Setup 3 is for two beams are non Rx beam peak direction. Setup 4a/4b are for two beams with 1 AoA in Rx beam peak direction, 1 in non Rx beam peak direction. New AoA setup is needed for inter-satellite handover test case. 
Proposal 3: In test cases such as timing, single AoA in Rx beam peak direction can be reused. For the test case of inter-satellite handover, new AoA setup should be defined. 
For UL timing tests, it is agreed to cover case 1, 2, 3.
	· For UL SCS is 120kHz,
· Transmit Timing Test covering 
· Case 1,2,3
· Timing advance adjustment accuracy covering 
· Case 1,2,3


Proposal 4: 
In UL timing tests, three test configurations are configured. 
	Configuration
	Description

	1
	GSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz

	2
	NGSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz

	3
	GSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz


For Configuration 1 and 3, the only difference is the propagation condition. In configuration 1, AWGN is used. In configuration 3, AWGN with a constant doppler shift is used.
For fixed UE only supports GSO, the UE is only required to pass the test of config 1. 
For fixed UE support both GSO and NGSO, the test config 1 can be sipped if the UE passes test config 2. 
For mobile UE only supports GSO, the UE is only required to pass the test of config 1. 
3 Conclusion
In this contribution, we provide our proposals for performance requirements of NTN in Ka band:
Proposal 1: 
For mechanical steering antenna:
· There is no difference between rough beam and fine beam. There is no RF margin for different directions. The RF margin for different beams can be removed. For the minimum SSB_RP condition, Y is 0dB for mechanical steering antenna or remove Y for mechanical steering antenna. 
For electronic steering antenna:
· We suggest to keep the RF margin for electronic steering antenna to cover the worst case by different RX beams. There can be rough beams and fine beams as TN UEs. For the minimum SSB_RP condition, Y is needed and the value can be FFS.
Proposal 2: RAN4 to define new configurations for 
· PDSCH Reference measurement channel
· RMSI CORESET Reference Channel
· Dedicated CORESET Reference Channel
· TRS configuration
Proposal 3: In test cases such as timing, single AoA in Rx beam peak direction can be reused. For the test case of inter-satellite handover, new AoA setup should be defined. 
Proposal 4: 
In UL timing tests, three test configurations are configured. 
	Configuration
	Description

	1
	GSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz

	2
	NGSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz

	3
	GSO, NR FDD, SSB SCS [120] kHz, data SCS 120 kHz, BW [100] MHz


For Configuration 1 and 3, the only difference is the propagation condition. In configuration 1, AWGN is used. In configuration 3, AWGN with a constant doppler shift is used.
For fixed UE only supports GSO, the UE is only required to pass the test of config 1. 
For fixed UE support both GSO and NGSO, the test config 1 can be sipped if the UE passes test config 2. 
For mobile UE only supports GSO, the UE is only required to pass the test of config 1.
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