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1 Introduction
In last RAN4#110 meeting, RAN4 completed the RRM core part of Rel-18 NTN enhancement. In previous meetings, the performance part of Rel-18 NTN enhancement hasn’t been discussed a lot. In this contribution, we discuss the performance requirements of NTN in Ka band according to the agreed core requirements. 
2 Discussion
In RAN4#110 meeting, the open issues of RRM performance part are listed in [1]:
	Issue 6-2: NTN bands above 10 GHz
Agreement: 
· For FR2-NTN Type 1 and Type 2 UEs, the below are baseline. Type 1 and Type 2 UEs can have different sets of test cases.
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam.


In legacy tests and measurement accuracy, TN UEs in FR1 are in conducted tests while TN UEs in FR2 are in OTA tests. 
According the discussion in RF session:
	R4-2220573
Sub-topic 4 RF requirements for NTN UE in Ka-band
Agreement:
· For NTN UE with parabolic antenna, to define the conducted requirement and further discuss how to define radiated requirement for it (e.g. EIRP limits, etc)
Issue 4-2: For NTN UE with phase antenna array, radiated requirement only to be defined?
Agreement: 
For NTN UE with phase antenna array if defined, only radiated requirements are to be specified.
R4-2303533
Issue 3-1: conductive or radiated RF requirement for NTN UE
Agreement: 
	Define the radiated requirement as the first priority.



According to the agreed CR in RF session in [2]:
	9 Radiated transmitter characteristics 
[Editor note: 	All the tables might be removed based on the conclusion how to capture the regulatory requirement for NTN VSAT.]
9.1	General
Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with a single or multiple transmit chains. 
10 Radiated receiver characteristics
10.1	General
Unless otherwise stated, the receiver characteristics are specified over the air (OTA) at the RIB for Ka bands fixed and mobile VSAT. The reference effective isotropic sensitivity (EIS), wanted signals and interference is defined assuming a 0 dBi reference antenna located at the center of the quiet zone.


The UE RF requirement is specified only for Radiated RF requirements. Therefore, both Type 1 and Type 2 UEs need to be tested in OTA as UEs in TN-FR2.
Proposal 1: Both Type 1 and Type 2 UEs need to be tested in OTA as UE in TN-FR2. 

Measurement Accuracy:
According to the agreement in system parameters in Ka band, the SCS and number of RB size and bandwidth are the same as TN FR2 in [3]. 
	Table 5.3.2-2: Maximum transmission bandwidth configuration NRB for FR2-NTN
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	[bookmark: _Hlk161673101]120
	32
	66
	132
	264






Therefore, the link simulation or RSRP are the same as that in Rel-15 except the carrier frequency. In AWGN, the link level simulation results should be the same as that in Rel-15. If using the same RF margin as TN FR2, the side condition of RSRP should be the same as TN FR2. 
Proposal 2: For accuracy, reuse the same RF margin as TN FR2, the side condition of RSRP should be the same as TN FR2. 
	[bookmark: _Toc535443004]B.2.1.3.1	Minimum SSB_RP values for Rx Beam Peak angle of arrival
B.2.1.3.2	Minimum SSB_RP values for angle of arrival within Spherical coverage
B.2.1.5.1	Gain to SS-RSRP and CSI-RSRP measurement point for Rx Beam Peak angle of arrival
AoAs setup


Because VSAT is tested in OTA, there are some requirements above should be discussed because there are no legacy requirements can be used directly. 
In addition, according to current conclusion in RF session, RF requirements are only based on RX Beam Peak direction. SSB_RP can be updated for Rx Beam Peak for fixed UE and mobile UE separately. 
In AoAs setup, in some test cases such as Timing, there is only one active probe in the test. The single AoA in Rx beam peak direction can be reused. But in some test cases such as handover, two AoAs are needed. The legacy 2 AoAs cannot be reused. 
For the test configurations such as: 
· Reference measurement channel of PDSCH
· CORESET
· CSI-RS config
· Etc
RAN4 need to specify new configurations for above according to the physical layer definition and system parameters for FDD. 
Proposal 3: For VAST test in OTA, RAN4 should discuss and specify:
- B.2.1.3.1	Minimum SSB_RP values for Rx Beam Peak angle of arrival: for fixed UE and mobile UE separately. For the gain difference between fine and rough beams, FFS on whether there is difference between Type 1 UE and Type 2 UE. 
- B.2.1.3.2	[Minimum SSB_RP values for angle of arrival within Spherical coverage]: no RF requirements now. 
- B.2.1.5.1	Gain to SS-RSRP and CSI-RSRP measurement point for Rx Beam Peak angle of arrival. FFS on whether there is difference between Type 1 UE and Type 2 UE. 
- AoAs setup: In some test cases such as Timing, there is only one active probe in the test. The single AoA in Rx beam peak direction can be reused. But in some test cases such as handover, two AoAs are needed. The legacy 2 AoAs cannot be reused. FFS on 2AoAs setup. FFS on whether to have different 2AoAs setup for GSO and NGSO. 
- Test configurations such as: Reference measurement channel of PDSCH; CORESET; CSI-RS config and so on according to the physical layer definition and system parameters for FDD.
	 
Test cases list:
For the test cases design, it needs to define some test cases to verify the new core requirements.
According to current agreements of core part, for NTN bands above 10GHz, new timing requirements are defined depends on UE capability and cases. 
New handover requirements are defined depends on UE capability, especially for new UE behaviour for mechanical steering UE type. 
For intra-Sat cell reselection & RLM & L1-RSRP & L3 measurement, the UE behaviours are same as NTN in FR1. But the UE is the independent and different type. Therefore, we still prefer to add the basic tests for them.
Proposal 4: For VAST test case list, to specify the test case:
- RRC Idle and Inactive mobility in intra-satellite scenario
- L1-RSRP
- RLM
- L3 measurement
- UL timing accuracy
	- TC for fixed UE
	- TC for mobile UE
- Intra-satellite Handover
- Blind inter-satellite Handover
	- TC for Type 1 UE
	- TC for Type 2 UE

3 Conclusion
In this contribution, we provide our proposals for NTN performance requirements in Ka band:
Proposal 1: Both Type 1 and Type 2 UEs need to be tested in OTA as UE in TN-FR2.
Proposal 2: For accuracy, reuse the same RF margin as TN FR2, the side condition of RSRP should be the same as TN FR2.
Proposal 3: For VAST test in OTA, RAN4 should discuss and specify:
- B.2.1.3.1	Minimum SSB_RP values for Rx Beam Peak angle of arrival: for fixed UE and mobile UE separately. For the gain difference between fine and rough beams, FFS on whether there is difference between Type 1 UE and Type 2 UE. 
- B.2.1.3.2	[Minimum SSB_RP values for angle of arrival within Spherical coverage]: no RF requirements now. 
- B.2.1.5.1	Gain to SS-RSRP and CSI-RSRP measurement point for Rx Beam Peak angle of arrival. FFS on whether there is difference between Type 1 UE and Type 2 UE. 
- AoAs setup: In some test cases such as Timing, there is only one active probe in the test. The single AoA in Rx beam peak direction can be reused. But in some test cases such as handover, two AoAs are needed. The legacy 2 AoAs cannot be reused. FFS on 2AoAs setup. FFS on whether to have different 2AoAs setup for GSO and NGSO. 
- Test configurations such as: Reference measurement channel of PDSCH; CORESET; CSI-RS config and so on according to the physical layer definition and system parameters for FDD.
Proposal 4: For VAST test case list, to specify the test case:
- RRC Idle and Inactive mobility in intra-satellite scenario
- L1-RSRP
- RLM
- L3 measurement
- UL timing accuracy
	- TC for fixed UE
	- TC for mobile UE
- Intra-satellite Handover
- Blind inter-satellite Handover
	- TC for Type 1 UE
	- TC for Type 2 UE
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