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Introduction
This contribution summarises the open issues for NR_NTN_enh_SAN_UE_demod under AI 6.16.8 at RAN4#110b.
This topic is introduced in RAN4 demodulation at RAN4#108b with a completion by RAN#104 in June 2024.
Three topics are captured:
· Topic #1: General
· Topic #2: UE demodulation performance requirements
· Topic #3: SAN demodulation performance requirements
Topic #1: UE demodulation performance requirements
Companies’ contributions summary
	TDoc
	Title
	Source

	R4-2404137
	Discussion on NR NTN UE Demodulation
	Nokia

	R4-2404297
	On UE demod requirements for NR NTN enhancement
	Apple

	R4-2404298
	Simulation results for FR2 NTN
	Apple

	R4-2405144
	Discussion on UE demodulation requirements for NR NTN enhancements
	Huawei,HiSilicon

	R4-2405145
	Simulation results on UE demodulation requirements for NR NTN enhancements
	Huawei,HiSilicon

	R4-2405481
	On general and UE demodulation requirement for NTN enhancement
	Ericsson

	R4-2405482
	Simulation results for NR NTN enhancement UE demodulation
	Ericsson

	R4-2405931
	[NR_NTN_enh-Perf] Discussion on the performance requirements for NR NTN enhancements
	Qualcomm India Pvt Ltd

	R4-2405932
	[NR_NTN_enh-Perf] Simulation resutls for NR NTN enhancements
	Qualcomm India Pvt Ltd

	R4-2405869
	Discussion and simulation results for NTN enhancement
	Samsung



Open issues summary
Sub-topic 1-1: General issues for above 10 GHz bands
Issue 1-1-1: Doppler for DL
· Proposals
· Option 1 (Apple, Huawei, Qualcomm): 600Hz
· Option 2 (Apple): 1200Hz
· Option 3 (Nokia, Ericsson, Samsung): 2000Hz
· Recommended WF
· Further discuss is needed.
Issue 1-1-2: How to define requirements for GSO and NGSO for above 10 GHz bands
· Proposals
· Option 1 (Apple, Qualcomm): 32 HARQ processes for GSO,16 HARQ processes for NGSO.
· Option 1a (Apple): Additional test case with disabled HARQ with 4 out of 32 HARQ processes disabled for GSO.
· Option 2 (Nokia, Huawei, Ericsson): Consider one set of requirements for both NGSO and GSO.
· Option 2a (Huawei): Only consider K_offset = 8 that corresponding to 64 slots for 120kHz SCS.
· Recommended WF
· Further discuss is needed.
Issue 1-1-3: Antenna configuration
· Proposals
· Option 1 (Nokia, Apple): 1Tx1Rx
· Option 2 (Qualcomm): 1Tx2Rx
· Option 3 (Huawei, Ericsson): Both 1Tx1Rx and 1Tx2Rx
· Recommended WF
· Further discuss is needed.
0.1.1 Sub-topic 1-2: Test setup for above 10 GHz bands
Issue 1-2-1: PDSCH requirements
· Agreement in last RAN4##110 meeting R4-2402865
	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



· Proposals
· Option 1 (Apple)
	Prop. Channel
	MCS
	HARQ Config

	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



· Option 2 (Ericsson)
	Prop. Channel
	MCS
	HARQ Config

	NTN-TDLC5-[2000]
	MCS4
	Disabled HARQ 

	NTN-TDLC5-[2000]
	MCS4
	32 HARQ Proc

	
	MCS13
	16 HARQ Proc



· Recommended WF
· Except the Doppler spread, suggest to keep the previous agreement about the MCS and HARQ config combination.
Issue 1-2-2: PDCCH aggregation level
· Proposals
· Option 1 (Nokia, Apple, Qualcomm): 8 as baseline
· Option 1a (Apple): Also evaluate feasibility of 16
· Option 3 (Huawei): 4, 8 and 16
· Recommended WF
· Further discuss is needed.
Issue 1-2-3: PDCCH requirements
· Proposals
	Aggregation level
	Company
	Bandwidth (MHz)
	SCS (kHz)
	CORESET RB
	CORESET duration
	CCE to REG mapping type
	REG bundle size
	Interleaver size
	Shift index
	DCI format
	Payload (without CRC)

	4
	Huawei
	200 
	120
	60
	1
	Interleaved
	6
	2
	0
	1_1
	56

	
	Ericsson
	200
	120
	60
	1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	8 
	Apple
	100 
	120
	60
	1
	Interleaved
	2
	3
	0
	TBD
	TBD

	
	Huawei
	200 
	120
	60
	1
	Interleaved
	2
	3
	0
	1_1
	56

	
	Ericsson
	200
	120
	60
	1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	16  
	Apple
	100 
	120
	60
	2
	Interleaved
	2
	3
	0
	TBD
	TBD

	
	Huawei
	200 
	120
	60
	2
	Interleaved
	2
	3
	0
	1_0
	40



· Recommended WF
· The channel bandwidth 200MHz is agreed in last RAN4#110 meeting in R4-2402865, suggest to keep the agreement
· Except the bandwidth, further discuss the PDCCH other configuration based on the agreement on Issue 1-2-2.
Issue 1-2-4: Applicability rule
· Proposals
· Option 1 (Nokia, Huawei, Qualcomm): 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 (Ericsson):
	UE feature/capability [TBD]
	Test type
	Test list
	Applicability notes

	NR NTN access (nonTerrestrialNetwork-r17)
	FR2 NTN
	PDSCH
	Clause x (Test 1-1, Test 1-2, Test 1-3, Test 1-4, Test 1-5, Test 1-6)
	

	
	
	PDCCH
	Clause y (Test 1, Test 2, Test 3, Test 4)
	

	Increasing the number of HARQ processes (max-HARQ-ProcessNumber-r17) and mechanical steering antenna
	FR2 NTN
	PDSCH
	Clause x (Test 1-3)
	

	
	
	PDCCH
	Test 1 and Test 2 in Clause y ()
	

	Increasing the number of HARQ processes (max-HARQ-ProcessNumber-r17) and electronical steering antenna
	FR2 NTN
	PDSCH
	Clause x (Test 1-6)
	

	
	
	PDCCH
	Test 3 and Test 4 in Clause y ()
	

	Disabled HARQ feedback for downlink transmission (harq-FeedbackDisabled-r17) and mechanical steering antenna
	FR2 NTN
	PDSCH
	Clause x (Test 1-1)
	

	
	
	PDCCH
	Test 1 and Test 2 in Clause y ()
	

	Disabled HARQ feedback for downlink transmission (harq-FeedbackDisabled-r17) and electronical steering antenna
	FR2 NTN
	PDSCH
	Clause x (Test 1-4)
	

	
	
	PDCCH
	Test 3 and Test 4 in Clause y ()
	

	



· Option 3 (Apple): Discuss applicability rules once we have concluded the discussion on scenarios and test setup.
· Recommended WF
· Further discuss this based on the conclusion of the work scope especially Issue 1-1-2.
1 Topic #2: SAN demodulaton requirements
Companies’ contributions summary
	TDoc
	Title
	Source

	R4-2404136
	Discussion on NR NTN SAN Demodulation
	Nokia

	R4-2404444
	Further discussion on SAN demodulation requirements for above 10 GHz bands
	CATT

	R4-2404445
	Simulation results for SAN demodulation requirements for above 10 GHz bands
	CATT

	R4-2405142
	Discussion on SAN demodulation requirements for NR NTN enhancements
	Huawei,HiSilicon

	R4-2405143
	Simulation results on SAN demodulation requirements for NR NTN enhancements
	Huawei,HiSilicon

	R4-2405542
	Discussion on NR NTN SAN demodulation requirement
	Ericsson

	R4-2405543
	Simulation results on NR NTN SAN demodulation requirement
	Ericsson

	R4-2405869
	Discussion and simulation results for NTN enhancement
	Samsung



Open issues summary
1.1.1 Sub-topic 2-1: Test setup for normal PUSCH with CP-OFDM for above 10 GHz bands
Issue 2-1-1: MCS
· Agreement in last meeting RAN4#110 R4-2402865
· MCS 2/16/20 in Table 1 with downselection based on SNR operating point:
· MCS: MCS 2, FFS MCS16 and/or MCS20,
· SNR operating point: should be lower than the link budget suggested SNR value, FFS SNR value
· Proposals
· Option 1 (Huawei): Do not consider MCS 16 and/or 20 in Table 1
· Option 2 (Ericsson): Consider MCS 16 and/or 20 in Table 1
· Recommended WF
· Observation: Different link budget SNR value reference between Option 1 and Option 2. 
· Suggest to firstly agree on the SNR reference value: RAN4 calibration results for NTN coexistence, RAN1 link budget results in Table 6.1.3.3-1 of TR 38.821 or system calibration results on UL transmission in Table 6.1.1.2-2 of TR 38.821
Issue 2-1-2: PTRS configuration
· Proposals
· Option 1 (Huawei, Ericsson): Do not configure
· Option 2 (Samsung): Both PTRS configured and disabled for MCS 16/20
· Recommended WF
· Further discuss is needed based on the Issue 2-1-1.
1.1.2 Sub-topic 2-2: Test setup for PUCCH for above 10 GHz bands
Issue 2-2-1: UCI info
· Proposals
· Option 1 (Nokia): 1 bit for format 0, 2 bits for format 1, 4 and 22 bits for format 2, 16 bits for format 3, 22 bits for format 4.
· Option 2 (Huawei): Prioritize UCI with HARQ on PUCCH demodulation requirement.
· Option 2a (Huawei): Change the number of UCI information bits from 22 to 16 for the PUCCH format 2 BLER case and the PUCCH format 4 BLER case.
· Option 3 (Ericsson): Use CSI part 1 for NTN PUCCH UCI BLER requirements.
· Option 4 (Samsung): Both ACK/NACK and CSI payload can be considered for specifying PUCCH requirement above 10GHz.
· Recommended WF
· Further discuss is needed.
Issue 2-2-2: Additional DMRS configuration for PUCCH format 3/4
· Proposals
· Option 1 (Huawei): Define PUCCH format 3/4 requirements with additional DMRS configuration both enabled and disabled.
· Recommended WF
· Agree Option 1 that is same as the FR1.
1.1.3 Sub-topic 2-3: Test setup for PUSCH with DM-RS bundling for FR1 UL coverage enhancement
Issue 2-3-1: RB assignment
· Proposals
· Option 1 (Nokia, CATT): Full applicable test bandwidth
· Option 2 (Huawei, Ericsson, Samsung): 6RBs for both 15KHz and 30KHz
· Recommended WF
· Further discuss is needed.
Issue 2-3-2: PUSCH aggregation factor
· Proposals
· Option 1 (Nokia, CATT, Huawei, Ericsson): n8
· Option 2 (Samsung): n4
· Recommended WF
· Agree with Option 1 as per majority view?
Issue 2-3-3: pusch-TimeDomainWindowLength
· Proposals
· Option 1 (Nokia, CATT, Huawei, Ericsson): 8
· Option 2 (Samsung): 4
· Recommended WF
· Agree with Option 1 as per majority view?
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