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Introduction 
In RAN4#110 UE demodulation performance requirements for eNTN were discussed and way forward [1] was agreed.  In this contribution we present our views on demodulation requirements for eNTN.   

Discussion
2.1 General

The following open issue needs further discussion for general aspects:
Issue 1-1-1: Doppler for DL
· Way forward
· Option 1 (Apple, Huawei): 600Hz
· Option 2 (Qualcomm): 1200Hz
· Option 3 (Ericsson): 2000Hz
The Doppler value used should represent the residual Doppler after compensation prior to baseband processing and also the Doppler due to UE mobility. The Doppler due to UE mobility is greatly reduced due to beam forming in FR2, so the main component would be the residual Doppler after compensation. Even though the minimum requirements for UL frequency errors is 0.1 ppm, the actual error is expected to be much smaller. Among the options discussed for UE demod requirements, 600Hz, 1200Hz seem like reasonable Doppler value to define requirements with and 2000Hz is very high for Doppler value in FR2. 
Observation #1:   The Doppler value of 2000Hz is very high to define any PDSCH demod requirements.
Proposal #1:  Use Doppler for 600 Hz, 1200 Hz for FR2 NTN requirements. 

2.2 UE Demodulation Requirements 

2.2.1 Test Scope
On the test scope the following agreements were made:
	Issue 2-1-1: Test for Disabled HARQ process for above 10 GHz bands
· Agreements: 
· Define performance requirements for Disabled HARQ process
· Set the number of HARQ Processes as: 4 with feedback disabled, 12 with feedback enabled in 16 HARQ processes with re-Tx disable for all HARQ processes and only transmit initial transmissions with NDI toggling. Throughput shall be measured on processes with HARQ enabled. Which 4 processes to disable are randomly select at test configuration. 
	Prop. Channel
	MCS
	HARQ Config

	NTN-TDLC5-[600]
	MCS4
	Disabled HARQ 

	
	MCS4
	16 HARQ Proc

	NTN-TDLC5-[600]
	MCS4
	32 HARQ Proc

	
	MCS13
	16 HARQ Proc



Issue 2-1-3: UE PDCCH demodulation requirements for above 10 GHz bands
· Agreement
· Define new PDCCH demodulation requirements for above 10GHz bands





Issue 2-1-2: How to define requirements for GSO and NGSO for above 10 GHz bands
· Way forward
· Option 1: Consider 32 HARQ processes for GSO scenarios and 16 HARQ processes for NGSO scenarios.
· Option 2: Consider one set of requirements for both NGSO and GSO.
It would be necessary to define requirements for both GSO and NGSO for FR2 NTN. The proposal to use the requirements with 32 HARQ processes for GSO , and 16HARQ processes for NGSO is a reasonable start. In addition, we think the test cases for disable HARQ can be applicable to both GSO and NGSO. In the previous agreement the test got disable HARQ has 4 out of 16 HARQ processes disabled, which would be applicable to NGSO. For GSO we can define a test case with disabled HARQ with total of 32 HARQ processes with 4 disabled HARQ. 
Observation #2:  Reasonable approach to define test cases with 16HARQ for NGSO and 32 HARQ for GSO.
Observation #3:  Test cases with disabled HARQ also need to be defined for both GSO and NGSO.

Proposal #2:  Define requirements with 32 HARQ process for GSO, 16HARQ process for NGSO. 
Proposal #3:  Define additional test case with disabled HARQ with 4 out of 32 HARQ processes disabled for GSO. 


2.2.2 General issues for above 10GHz
The following agreements were reached in [1] for general issues above 10GHz:
	Issue 2-2-1: Channel bandwidth
· Agreement
· 200MHz
Issue 2-2-3: Beamforming and beam steering
· Agreements
· Do not consider beamforming and beam steering for FR2 NTN demodulation requirements.
Issue 2-2-4: Rx phase noise
· Agreements
· Do not consider PN impact in ideal simulation results alignment. The phase noise impact can be considered in impairment results.





Issue 2-2-2: Antenna configuration
· Way forward
· Option 1: 1Tx1Rx
· Option 1a: Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed
· Option 2: 1Tx2Rx
· Option 2a: Need further clarification on impact to demodulation performance with parabolic VSAT antenna configuration
· Option 3: Both 1Tx1Rx and 1Tx2Rx, with antenna type not limit to parabolic, but also phase antenna array
The baseline for VSAT is 1 RX with single polarization. The RF requirements are defined based on 1RX assumption. We don’t see the necessity to define demodulation requirements with 2RX if this is not a supported configuration. 
Observation #4:  RF requirements are defined with 1RX assumption.
Observation #5:  There is no necessity to consider other antenna configuration that are not supported in RF.

Proposal #4:  Define UE demod requirements with 1T1R assumption for eNTN. 


Issue 2-2-5: Applicability rule
· Way forward
· Option 1: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	NGSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	N/A
Note: N/A means UE supports both GSO and NGSO
	UE needs to pass the test in Section x of TS38.101-5



· Option 2: Discuss applicability rules once we have concluded the discussion on scenarios and test setup.

It is very premature to discuss applicability rule without a good idea of all demod requirements we are introducing. We propose to discuss applicability rules are we have concluded discussion on scenarios and test cases.
Proposal #5:  Discuss applicability rules once we have concluded the discussion on scenarios and test setup. 

2.2.3 Test Setup for above 10GHz
The following agreements were reached in [1] for test setup:
	Issue 2-3-1: MCS for PDSCH
· Agreement
· MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48)



Issue 2-3-2: PDCCH aggregation level
· Agreement
· Option 1: 8 as baseline
· Option 2: 2 and 4
· Option 3: 4, 8 and 16

Higher AL might be more practical in FR2 NTN. We propose to use AL 8 as baseline for PDCCH requirements for FR2 NTN. AL=16 might also be used, but the SNR might be very low for defining requirements. We also propose to evaluate feasibility of introducing requirements with AL=16. 
Proposal #6:  Use AL=8 as baseline for PDCCH demod requirements in FR2 NTN. 
Proposal #7:  Evaluate feasibility of introducing requirements with AL=16 for FR2 NTN. 




The simulation assumptions and test parameters for PDCCH test case for FR2 NTN are provided in the following tables.
Table 1: Simulation Assumptions for PDCCH requirements for FR2 NTN
	Parameters
	Values

	Duplex mode
	FDD

	SCS
	120 kHz

	Bandwidth
	100 MHz

	Channel model
	NTN-TDLC5-600

	Antenna configuration
	1x1

	Precoding
	Precoder cycling per REG bundle

	CCE to REG mapping type
	Interleaved

	REG bundle size 
	2

	Interleaver size
	3

	Shift index
	0

	CORSET duration
	1 for AL=8
2 for AL=16

	CORSET RB
	60

	AL
	8, 16














We propose the following test cases for PDCCH demodulation for FR2 NTN.

Table 2:  PDCCH demodulation requirements for FR2 NTN
	Test number
	Duplex
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	FDD
	100 
	60
	1
	8
	NTN-TDLC5-600
	1x1 Low
	1
	TBD

	2 (TBD)
	FDD
	100
	60
	2
	16
	NTN-TDLC5-600
	1x1 Low
	1
	TBD


 
Proposal #8:  Simulation parameters for PDCCH requirements for eNTN:
 
	Parameters
	Values

	Duplex mode
	FDD

	SCS
	120 kHz

	Bandwidth
	100 MHz

	Channel model
	NTN-TDLC5-600

	Antenna configuration
	1x1

	Precoding
	Precoder cycling per REG bundle

	CCE to REG mapping type
	Interleaved

	REG bundle size 
	2

	Interleaver size
	3

	Shift index
	0

	CORSET duration
	1 for AL=8
2 for AL=16

	CORSET RB
	60

	AL
	8, 16















For PDSCH demod requirements for FR2 NTN, we propose the following simulation parameters:
Table 3: Simulation Parameters for PDSCH demodulation requirements for FR2 NTN
	CBW/ SCS
	Ant Config
	Prop. Channel
	MCS
	HARQ Config

	200MHz/ 120KHz
	1x1
	NTN-TDLC5-1200
	MCS4
	Disabled HARQ (4/16)

	
	
	
	MCS4
	Disabled HARQ (4/32)

	
	
	
	MCS4
	16 HARQ Proc

	
	
	NTN-TDLC5-600
	MCS4
	32 HARQ Proc

	
	
	
	MCS13
	16 HARQ Proc



Proposal #9:  Simulation parameters for PDSCH requirements for eNTN:
	CBW/ SCS
	Ant Config
	Prop. Channel
	MCS
	HARQ Config

	200MHz/ 120KHz
	1x1
	NTN-TDLC5-1200
	MCS4
	Disabled HARQ (4/16)

	
	
	
	MCS4
	Disabled HARQ (4/32)

	
	
	
	MCS4
	16 HARQ Proc

	
	
	NTN-TDLC5-600
	MCS4
	32 HARQ Proc

	
	
	
	MCS13
	16 HARQ Proc




Conclusion
In this paper, we provide our views on the scope for UE demodulation ad CSI reporting requirements for NTN enhancements. Our observations and proposals are captured below:

General 
Observation #1:  The Doppler value of 2000Hz is very high to define any PDSCH demod requirements.
Proposal #1:  Use Doppler for 600 Hz, 1200 Hz for FR2 NTN requirements. 

Test scope for UE demodulation requirements
Observation #2:  Reasonable approach to define test cases with 16HARQ for NGSO and 32 HARQ for GSO.
Observation #3:  Test cases with disabled HARQ also need to be defined for both GSO and NGSO.

Proposal #2:  Define requirements with 32 HARQ process for GSO, 16HARQ process for NGSO. 
Proposal #3:  Define additional test case with disabled HARQ with 4 out of 32 HARQ processes disabled for GSO. 


General issues for above 10GHz
Observation #4:  RF requirements are defined with 1RX assumption.
Observation #5:  There is no necessity to consider other antenna configuration that are not supported in RF.

Proposal #4:  Define UE demod requirements with 1T1R assumption for eNTN. 
Proposal #5:  Discuss applicability rules once we have concluded the discussion on scenarios and test setup. 

Test Setup for above 10GHz
Proposal #6:  Use AL=8 as baseline for PDCCH demod requirements in FR2 NTN. 
Proposal #7:  Evaluate feasibility of introducing requirements with AL=16 for FR2 NTN. 
Proposal #8:  Simulation parameters for PDCCH requirements for eNTN:
 
	Parameters
	Values

	Duplex mode
	FDD

	SCS
	120 kHz

	Bandwidth
	100 MHz

	Channel model
	NTN-TDLC5-600

	Antenna configuration
	1x1

	Precoding
	Precoder cycling per REG bundle

	CCE to REG mapping type
	Interleaved

	REG bundle size 
	2

	Interleaver size
	3

	Shift index
	0

	CORSET duration
	1 for AL=8
2 for AL=16

	CORSET RB
	60

	AL
	8, 16












Proposal #9:  Simulation parameters for PDSCH requirements for eNTN:
	CBW/ SCS
	Ant Config
	Prop. Channel
	MCS
	HARQ Config

	200MHz/ 120KHz
	1x1
	NTN-TDLC5-1200
	MCS4
	Disabled HARQ (4/16)

	
	
	
	MCS4
	Disabled HARQ (4/32)

	
	
	
	MCS4
	16 HARQ Proc

	
	
	NTN-TDLC5-600
	MCS4
	32 HARQ Proc

	
	
	
	MCS13
	16 HARQ Proc
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