[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #110b	R4-2406021
Changsha, China, 15th - 19th Apr, 2024

Agenda item:			6.16.9
Source:	Moderator (Huawei, HiSilicon)
Title:	Adhoc minutes for [110bis][325] NR_NTN_enh_SAN_UE_demod
Document for:	Information
Topic #1: UE demodulation performance requirements
Open issues summary
Sub-topic 1-1: Scenario and channel model
Issue 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.
Apple: 0.1ppm, frequency error rather high, after pre-compensation, Doppler is not so high.
Huawei: Here Doppler is Doppler spread in the channel model not Doppler shift, can’t be compensated by TRS.
Samsung: FR1 NTN is using 0.1ppm for the Doppler spread definition. No perf difference for different MCS, feasible for DL.
E///: Doppler spread 2000Hz is corresponding to 108km/h velocity, simulation is not big difference for different MCS, similar to AWGN, feasible for DL. VSAT on vehicle scenario.
Nokia: Don’t know how to derive the 600/1200Hz if we select them.

Sub-topic 1-2: Test setup
Issue 1-2-1: 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.
Apple: 32 HARQ optional feature, 16 HARQ basic feature. OK to Option 2.
Wait for QC delegate confirmation on Option 2. -> Ok to Option 2.
Agreement: Option 2
Sub-topic 1-3: General issues for above 10 GHz bands
Issue 1-3-1: 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.
Apple/Nokia: 1Rx is VSAT baseline, RF requirements only for 1Rx, refer to R4-2403645 RF CR.
Nokia: 1T1R is more practical, but 2Rx is possible, ok to Option 3.
Huawei/Ericsson: consider both parabolic and antenna array antenna type
WF：Companies double check RF requirements assumption for the antenna configuration.

Issue 1-3-2: 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 is needed.
Moderator：Based On the agreements on Issue 1-2-1, one set of requirements are agreed to be defined for both GSO and NGSO, Option 2 is feasible.
WF: Agree with Option 2, but companies can double check the wording as per the agreements for PDSCH and PDCCH performance requirements definition.

Sub-topic 1-4: Test setup for above 10 GHz bands
Issue 1-4-1: PDSCH requirements
· Agreement in last meeting
	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
· Keep previous agreement.
Apple; 4/32 is based on the proposal for different requirements for GSO and NGSO. Ok to previous agreements.
Ericsson: Test cases with MCS 4 and 16 and 32 HARQ have the same perf requirements, can’t know how to verify whether UE support 32 HARQ process. But ok to keep the previous agreements
Agreement: Keep the previous agreements for the MCS and HARQ config combination, i.e:
	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 1-4-2: 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 1-4-3: PDCCH requirements
· Proposals
	Case
	Bandwidth (MHz)
	SCS (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	CCE to REG mapping type
	REG bundle size
	Interleaver size
	Shift index
	DCI format
	Payload (without CRC)

	4a (Huawei)
	100 
	120
	60
	1
	4
	Interleaved
	6
	2
	0
	1_1
	56

	4b(Ericsson)
	200
	120
	60
	1
	4
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	8a (Apple)
	200
	120
	60
	1
	8 
	Interleaved
	2
	3
	0
	TBD
	TBD

	8b (Huawei)
	200
	120
	60
	1
	8 
	Interleaved
	2
	3
	0
	1_1->1-0
	56->40

	8c (Ericsson)
	200
	120
	60
	1
	8
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	16a (Apple)
	100 
	120
	60
	2
	16 
	Interleaved
	2
	3
	0
	TBD
	TBD

	16b (Huawei)
	200 
	120
	60
	2
	16 
	Interleaved
	2
	3
	0
	1_0 -> 1-1 
	40->56



· Recommended WF
· Further discuss is needed.
Moderator: agree with AL 8. Further discussion on the AL 16?
Apple: Feasibility on the SNR and maybe more practical for AL 16  for real deployment, but with 1Rx, LOS channel SNR maybe low
Ericsson: based on simulation, SNR is about -6dB for AL16, AL 16 is feasible. Operating SNR maybe be -1dB, should consider AL16.
QC: would like to check AL16 and DCI format and payload size exchange, prefer to with square bracket AL16
Moderator: The existing FR2-1 test cases for AL8 and AL16 is using DCI 1_1 with payload size 56 and DCI 1_0 with payload size 40 respectively. Company can further checking the exchange.
Agreement：AL 8 and AL[16], with the following test configuration.
	Case
	Bandwidth (MHz)
	SCS (kHz)
	CORESET RB
	CORESET duration
	Aggregation level
	CCE to REG mapping type
	REG bundle size
	Interleaver size
	Shift index
	DCI format
	Payload (without CRC)

	1
	200
	120
	60
	1
	8 
	Interleaved
	2
	3
	0
	[1_1->1-0]
	[56->40]

	2
	200 
	120
	60
	2
	16 
	Interleaved
	2
	3
	0
	[1_0 -> 1-1]
	[40->56]


 
Topic #3: SAN demodulaton requirements
Open issues summary
Sub-topic 2-1: Test setup for normal PUSCH with CP-OFDM for above 10 GHz bands
Issue 2-1-1: MCS   TR38.821
· Agreement in last meeting
· 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
· Further discuss is needed.
Moderator: discussion on the link budget SNR value: as per the RAN4 calibration results for coexistence study as in R4-2316250, UL Geometry SINR in RAN1 system simulation of TR 38.821 or RAN1 link budget CINR in R1-1913351: focus on NTN typical scenario:
· Set 1 and Set 2 stands for different Adjacent beam spacing (ABS) on UV plane: Set 2 > Set 1
· Only VSAT is considered for FR2 NTN
· Frequency/ Polarization Reuse factor: Option 1, Option 2 and Option3 as defined in Table 6.1.1.1-5 of TR 38.821
	UL Geometry SINR as in Table 6.1.1.2-2: Calibration results on UL transmissions of TR 38.821
	Option 2, 50%
	GEO
	LEO600
	LEO1200

	
	Set 1
	7.6
	8.3
	8.2

	
	Set 2
	5.3
	7.9
	7.9

	
	
	
	
	

	
	Option 2, 95%
	GEO
	LEO600
	LEO1200

	
	Set 1
	12.2
	10.4
	10.3

	
	Set 2
	9.6
	13.7
	13.8



CINR in R1-1913351:
	Case
	Satellite orbit
	Satellite parameter set
	Central beam elevation
	Terminal
	Frequency Band
	Frequency/ Polarization Reuse
	CINR

	1
	GEO
	Set 1
	12.5 deg
	VSAT
	Ka-band
	Option 1
	-2.6

	2
	GEO
	Set 1
	12.5 deg
	VSAT
	Ka-band
	Option 2
	4.06

	3*
	GEO
	Set 1
	12.5 deg
	VSAT
	Ka-band
	Option 3
	2.84

	6
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 1
	1.11

	7
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 2
	10.81

	8*
	LEO-600
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 3
	12.12

	11*
	LEO-1200
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 1
	0.55

	12*
	LEO-1200
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 2
	9.62

	13*
	LEO-1200
	Set 1
	30 deg
	VSAT
	Ka-band
	Option 3
	10.76

	16**
	GEO
	Set 2
	20 deg
	VSAT
	Ka-band
	Option 1
	-7.41

	17**
	GEO
	Set 2
	20 deg
	VSAT
	Ka-band
	Option 2
	-2.14

	18**
	GEO
	Set 2
	20 deg
	VSAT
	Ka-band
	Option 3
	-3.66

	21**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 1
	0.41

	22**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 2
	9.14

	23**
	LEO-600
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 3
	9.84

	26**
	LEO-1200
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 1
	-0.86

	27**
	LEO-1200
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 2
	6.94

	28**
	LEO-1200
	Set 2
	30 deg
	VSAT
	Ka-band
	Option 3
	6.6



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.
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, 15 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.
Moderator: All companies agree to keep the test for PUCCH format 2 and 4 with 22 bits, how to set the 22 bits of payload, companies have different view.

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
· Option 1.
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?

