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Introduction
This email discussion focuses on demodulation requirements for Rel-18 NR ATG, including agenda 8.14.5, 8.14.5.1 – 8.14.5.3, The agreed way forward in previous meetings are R4-2302996 and R4-2305899.Companies are encouraged to be concise.
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307593
	CMCC
	Proposal 1: For FDD channel model, set Doppler as 200Hz for UL, 220Hz for DL.
Proposal 2: For TDD channel model, set Doppler as 500Hz.

	R4-2301031
	Ericsson
	Observation 1	It seems not possible to avoid co-existing interference caused by new TDD pattern in real network.
Observation 2	New UE capability of support Rel-17 RRC parameters is needed to support new TDD pattern.
Observation 3	If only depending on new TDD pattern to solve guard period issue, an ATG UE might need to support different TDD patterns used by different ATG networks which will increase the complexity of implementation.
Observation 4	There are obvious margins in link budget to support 256QAM in ATG scenario.
Proposal 1: Take following Doppler shift for ATG channel.
	FDD: 220Hz for both UL and DL
	TDD: 500Hz for both UL and DL
Proposal 2: RAN4 to discuss a generic method to mitigate the guard period impact to let ATG UE can support different deployment networks.
Proposal 3: 	Introduce 256QAM requirements for ATG DL/UL demodulation.


	R4-2308418
	ZTE
	Observation 1. Option 2 (set Doppler as 400Hz) is not suitable as multiple band with different frequency range need to be considered for TDD channel model.
Proposal 1. To consider the following Doppler shift assumption for FDD channel model and TDD channel model.
· For FDD channel model, 
· Option 1: set Doppler as 220Hz
· For TDD channel model:
· Option 2: set Doppler as 500Hz 

	R4-2308880
	Huawei, HiSilicon
	Proposal 1: For FDD, select Doppler as 200Hz for UL, 220Hz for DL.
Proposal 2: For TDD, select Doppler as 500Hz.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 General
Open issues and candidate options before f2f meeting:
Issue 1-1: Channel model:
· Proposals
· Option 1: Only consider single path AWGN channel with Doppler for requirement. (Samsung)
· Recommended WF
· Option 1 is agreed for ATG incremental requirements. 

Issue 1-2: Doppler shift assumption:
· Proposals
· For FDD channel model, 
· Option 1: set Doppler as 220Hz (Ericsson, ZTE)
· Option 2: set Doppler as 200Hz (Samsung)
· Option 3: Set Doppler as 200Hz for UL, 220Hz for DL (CMCC, HW)
· Option 4: No doppler shift assumed in the test (QC)
· For TDD channel model:
· Option 1: set Doppler as 400Hz. (Samsung)
· Option 2: set Doppler as 500Hz (CMCC, Ericsson, ZTE, HW)
· Option 3: No doppler shift assumed in the test (QC)
· Recommended WF
· For FDD, further discuss, to see if Option 3 can be a compromise.
· For TDD, to see if Option 2 can be a compromise based on majority view.

Issue 1-3: TDD pattern
· Proposals
· Option 1: RAN4 to discuss a generic method to mitigate the guard period impact to let ATG UE can support different deployment networks (Ericsson)
· Option 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario. (CMCC, Ericsson, ZTE) (HW, QC, Samsung (for applicability part))
· Option 2-1: Send a LS to RAN1, to add the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ to R18 ATG. (CMCC) 
· Option 2-2: To consider UE capability of max HARQ number of 32 for ATG CPE to support new TDD pattern. (ZTE)
· Option 2-3: The requirement of TDD with existing pattern can be applied for TDD with different UL-DL pattern, including new TDD pattern, in ATG scenario. (Samsung)
· Option 3: Further study the feasibility for the new proposed TDD pattern 30D4S6U. (HW)
· Recommended WF
· To be discussed.
· If a LS is needed, the draft LS in R4-2307594 could be the baseline

Issue 1-4: Specification impact
· Proposals
· Option 1: Use separate section to capture ATG demodulation requirements. If legacy requirements will be reused, corresponding referring statement could be captured in the section. (Ericsson)
· Recommended WF
· Check whether Option 1 can be agreed

Topic #2: UE demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307594
	CMCC
	Proposal 1: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 2: Send a LS to RAN1, to add the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ to R18 ATG.
Proposal 3: Use 100MHz bandwidth for TDD 30kHz, use 20MHz or 10MHz for FDD 15kHz.
Proposal 4: For antenna configuration, cover 2T4R test case which only applied for UE supporting 4R.
Observation 1: For MCS 13 in table 1, MCS 22 in table 1 and MCS 24 in table 2, the SNRs at 70% TP are in the test range.
Proposal 5: Cover 256QAM for ATG demod.
Proposal 6: Introduce new PDSCH test cases for ATG including:
	FDD
10 or 20MHz 15kHz SCS
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)

	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
100MHz 30kHz SCS
	30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	7D1S2U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)


Proposal 7: Introduce PDCCH requirements with AWGN+Doppler channel model which only applicable for ATG UE.
Proposal 8: For simulation assumption, take aggregation level 4 and 8, CORESET duration 1 and 2 symbols as the starting point, and do the further selection according to SNR simulation results.
Proposal 9: For CSI reporting, if ATG specific requirements for PDSCH and PDCCH will be introduced, reuse the legacy CSI reporting requirements under AWGN propagation condition.

	R4-2307595
	CMCC
	Simulation results for ATG PDSCH demodulation
	FDD 15kHz AWGN+220Hz doppler

	Antenna
	Bandwidth (MHz)
	MCS
	SNR（70%TP）

	
2T2R
	
10
	Table 1 MCS13
	3.3

	
	
	Table 1 MCS 22
	10.7

	
	
	Table 2 MCS 24
	19.4

	
2T4R
	
10
	Table 1 MCS13
	0.8

	
	
	Table 1 MCS 22
	8.2

	
	
	Table 2 MCS 24
	16.9



	TDD 30kHz AWGN+500Hz doppler (7D1S2U)

	Antenna
	Bandwidth (MHz)
	MCS
	SNR（70%TP）

	
2T2R
	
40
	Table 1 MCS13
	3.2

	
	
	Table 1 MCS 22
	10.4

	
	
	Table 2 MCS 24
	19.4

	2T2R
	100
	Table 2 MCS 24
	19.5




	R4-2307384
	Ericsson
	Proposal 1: Do not define new requirement for ATG UE CSI reporting, the ATG UE shall meet legacy UE CSI reporting requirements
Proposal 2: Do not define new PDCCH requirements, the ATG UE shall meet legacy PDCCH requirements
Proposal 3: Consider additional test cases for 20MHz bandwidth for FDD and 100MHz bandwidth for TDD
Observation 1: 256QAM can be supported from the link budget point of view
Observation 2: There are obvious margins in link budget to support 256QAM in ATG scenario
Proposal 4: Consider 256QAM for defining PDSCH demodulation requirements (if introduced)
Proposal 5: New UE feature for ATG scenario shall be introduced
Proposal 6: Applicability rule for ATG UE shall be introduced

	R4-2307385
	Ericsson
	Simulation results for ATG PDSCH demodulation requirements 
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition 
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	FDD

	1-1
	10 / 15
	13
(Table-1)
	AWGN + 220Hz Doppler 
	2x2
	70
	0.36

	1-2
	20 / 15
	13
(Table-1)
	AWGN + 220Hz Doppler 
	2x2
	70
	0.39

	1-3
	10 / 15
	19
(Table-1)
	AWGN + 220Hz Doppler 
	2x2
	70
	5.00

	1-4
	20 / 15
	19
(Table-1)
	AWGN + 220Hz Doppler 
	2x2
	70
	4.56

	1-5
	10 / 15
	20
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	12.49

	1-6
	20 / 15
	20
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	12.41

	1-7
	10 / 15
	27
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	19.51

	1-8
	20 / 15
	27
(Table-2)
	AWGN + 220Hz Doppler 
	2x2
	70
	19.53

	TDD

	2-1
	40 / 30
	13
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	
0.39

	2-2
	100 / 30
	13
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	
0.41

	2-3
	40 / 30
	19
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	
4.57

	2-4
	100 / 30
	19
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	
4.51

	2-5
	40 / 30
	20
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	
12.41

	2-6
	100 / 30
	20
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	
12.44

	2-7
	40 / 30
	27
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	
19.53

	2-8
	100 / 30
	27
(Table-2)
	AWGN + 500Hz Doppler
	2x2
	70
	
19.68

	Verifying the new TDD pattern

	2-9
	40 / 30
	13
(Table-1)
	AWGN + 500Hz Doppler
	2x2
	70
	0.41




	R4-2308419
	ZTE Corporation
	Proposal 1. To consider UE capability of max HARQ number of 32 for ATG CPE to support new TDD pattern.
Observation 1. Throughput gain can be expected when MCS of 256QAM is considered.
Observation 2. Based on initial simulation results, there is no big gap in operating SNR between 40MHz and 100MHz.
Proposal 2. To consider the following BW for ATG demodulation requirements.
· For TDD:
· 100MHz for TDD 30kHz. 
· For FDD:
· 20MHz for FDD 15kHz

	R4-2308882
	Huawei, HiSilicon
	Proposal 1: For PDSCH/PDCCH demodulation and CSI reporting requirements, no incremental requirements dedicated for ATG UE should be defined, the existing legacy TN requirements can be reused. All features should be allowed for the ATG UE and which cases can be tested should be based on UE capability.
Observation 1: It is not sure Rel-17 enhancement on dl-DataToUL-ACK can be directly used for ATG.
Observation 2: Current UE capability for the maximum HARQ process number is not applicable for ATG bands.
Proposal 2: Further study the feasibility for the new proposed TDD pattern.
Proposal 3: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Proposal 4: Select 40MHz for TDD 30kHz SCS for ATG UE performance requirements.
Proposal 5: Consider 2x2, 2x4 and 4x4 for both FDD and TDD for ATG UE demodulation requirements. 4Rx requirements are only applied for UE supporting 4Rx.

	R4-2308884
	Huawei, HiSilicon
	Simulation results on NR UE ATG demodulation requirements
	Case number
	SCS
	Bandwidth
	Antenna configuration
	Propagation condition
	Rank
	SNR@70% max TP

	
	
	
	
	
	
	MCS13
	MCS17
	MCS24(Table2)

	1
	15kHz
	10MHz
	2x2
	AWGN + 220Hz Doppler
	1
	3.71
	6.93
	22.55

	2
	15kHz
	10MHz
	2x4
	AWGN + 220Hz Doppler
	1
	1.23
	4.50
	19.85

	3
	30kHz
	40MHz
	2x2
	AWGN + 500Hz Doppler
	1
	3.73
	7.04
	24.08

	4
	30kHz
	40MHz
	2x4
	AWGN + 500Hz Doppler
	1
	1.25
	4.61
	21.38




	R4-2309666
	Qualcomm Incorporated
	Proposal 1: For the applicability of the ATG UE Demod requirements, follow ongoing discussion in RF on related ATG UE capabilities;
Observation 1: According to the WID, ATG UEs only connect to ground-based BS;
Proposal 2: Based on Observation 1, RAN4 should not introduce applicability rules for between ATG and NTN UEs;
Proposal 3:On the applicability of legacy PDSCH and PDCCH requirements, RAN4 should select only a 
subset of legacy requirements applicable to ATG UEs;
Proposal 4: For legacy PDSCH Demod requirements applicable to ATG UEs, RAN4 to choose 1 test case per Modulation Order among the existing requirements for PDSCH Mapping Type A only, for FDD and TDD;
Proposal 5: For legacy PDSCH Demod requirements applicable to ATG UEs, RAN4 should consider Single Carrier requirements only;
Proposal 6: For legacy PDCCH Demod requirements applicable to ATG UEs, RAN4 to choose 1 test case per TDD and 1 test case per FDD among the existing requirements;
Proposal 7: Do not test legacy CSI reporting requirements for ATG UEs;
Proposal 8: RAN4 to further consider using new TDD pattern specific for ATG. If a new TDD Pattern is introduced for ATG UEs, support adding a note that specifies that the pattern is for ATG scenario used only.
Proposal 9: RAN4 to assume error-free DL frequency shift pre-compensation for UE demodulation, and no Doppler shift assumed in the test;
Proposal 10: RAN4 to use 10 MHz CBW for FDD, 40MHz CBW for TDD to keep alignment with legacy requirements;



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 2-1 PDSCH requirements
Open issues and candidate options before f2f meeting:
Issue 2-1-1: Test scope for PDSCH
· Proposals
· Option 1: Introduce new PDSCH test cases for ATG (CMCC, Ericsson)
· Option 1-1: Introduce new PDSCH test cases for ATG as follows: (CMCC)
	FDD
10 or 20MHz 15kHz SCS
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)

	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	64QAM (MCS [22] in table 1)

	
	
	256QAM (MCS [24] in table 2)



	TDD
100MHz 30kHz SCS
	30D4S6U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	7D1S2U
	2T2R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)

	
	
	2T4R
	16QAM (MCS [13] in table 1)

	
	
	
	64QAM (MCS [22] in table 1)

	
	
	
	256QAM (MCS [24] in table 2)


· Option 2: RAN4 to choose 1 test case per Modulation Order among the existing requirements for PDSCH Mapping Type A only, for FDD and TDD; RAN4 should consider Single Carrier requirements only; (QC)
· Recommended WF
· To be discussed

Issue 2-1-2: Bandwidth & SCS
· Proposals
· For TDD:
· Option 1: 40MHz for TDD 30kHz. (HW, QC)
· Option 2: 100MHz for TDD 30kHz. (CMCC, Ericsson, ZTE)
· For FDD:
· Option 1: 20Mhz for FDD 15kHz (CMCC, ZTE)
· Option 2: 10MHz for FDD 15kHz (CMCC, HW, QC)
· Option 3: 10MHz+20MHz for 15kHz (Ericsson)
· Recommended WF
· For TDD: to be discussed
· For FDD: check whether Option 2 can be the compromise

Issue 2-1-3: Antenna Configuration
· Agreements in last meeting: 
· 2T2R
· FFS:
· 2T4R (for UE supporting 4R) 
· 4T4R (for UE supporting 4R)
· Proposals
· Option 1: 2T4R (for UE supporting 4R) (CMCC, HW)
· Option 2: 4T4R (for UE supporting 4R) (HW)
· Recommended WF
· To be discussed

Issue 2-1-4: MCS&Rank
· Proposals
· Option 1: Cover 256QAM for ATG demod (CMCC, Ericsson)
· <Observation from companies>
· ZTE, CMCC and Ericsson provide simulation results that for 256QAM, the ideal SNR @70%TP is smaller than 20dB
· HW observed that the maximum throughput cannot achieve the maximum throughput under 256QAM. the ideal SNR @70%TP is larger than 20dB
· Recommended WF
· Cover 256QAM for ATG demod 
· Further discuss the MCS value based on simulation results from companies.

Issue 2-1-5: Applicability rule
· Proposals
· Option 1: New UE feature for ATG scenario and corresponding applicability rule shall be introduced, for instance (Ericsson)
	UE capability
	Test type
	Test list

	ATG with 2RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.1.1.x

	
	
	PDCCH
	All tests in Clause 5.3.2.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.2.2.2

	ATG with 4RX
	FR1 FDD 
	PDSCH
	All tests in Clause 5.2.2.1.x

	
	
	PDCCH
	All tests in Clause 5.3.3.1.2

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.x

	
	
	PDCCH
	All tests in Clause 5.3.3.2.2


· Option 2: For the applicability of the ATG UE Demod requirements, follow ongoing discussion in RF on related ATG UE capabilities; (QC)
· Recommended WF
· Moderator’s observation: The ongoing discussion in RF only related to ATG UE type, no discussion about UE capability or UE feature, the agreement in RAN4#106b is: 
Agreement: 
· Introduce two UE types to distinguish the antenna types for ATG UE
· Applicability rule for ATG can be further discussed after the test setup and test scope

Sub-topic 2-2 PDCCH requirements
Issue 2-2-1: Test scope for PDCCH
· Proposals
· Option 1: Introduce PDCCH requirements with AWGN+Doppler channel model which only applicable for ATG UE. (CMCC)
· Option 2: Do not define new PDCCH requirements, the ATG UE shall meet legacy PDCCH requirements (Ericsson, QC)
· Option 2-1: RAN4 to choose 1 test case per TDD and 1 test case per FDD among the existing requirements (QC)
· Recommended WF
· To be discussed.

Issue 2-2-2: Aggregation level
· Proposals
· Option 1: take aggregation level 4 and 8 as the starting point, and do the further selection according to SNR simulation results. (CMCC)
· Recommended WF
· To be discussed.

Issue 2-2-3: CORESET duration
· Proposals
· Option 1: take CORESET duration 1 and 2 symbols as the starting point, and do the further selection according to SNR simulation results. (CMCC)
· Recommended WF
· To be discussed.

Sub-topic 2-3 CSI reporting requirements
Issue 2-3-1: Test scope for CSI reporting
· Proposals
· Option 1: reuse the legacy CSI reporting requirements
· Option 1-1: If ATG specific requirements for PDSCH and PDCCH will be introduced, reuse the legacy CSI reporting requirements under AWGN propagation condition. (CMCC)
· Option 1-2: ATG UE shall meet legacy UE CSI reporting requirements (Ericsson)
· Option 2: Do not test legacy CSI reporting requirements for ATG UEs (QC)
· Recommended WF
· Check if Option 1-1 can be a compromise.

Topic #3: BS demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2307596
	CMCC
	Proposal 1: For FDD 15kHz bandwidths, consider 5MHz and 20MHz, for TDD 30kHz bandwidths, consider 10MHz and 100MHz
Proposal 2: Define a new TDD pattern 30D4S6U which only applied for ATG scenario.
Proposal 3: The feasibility of new TDD pattern could be confirmed after RAN1 introducing the R17 NTN feature ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ in R18 ATG.
Proposal 4: 1T and 2/4/8 Rx for 1-C/1-H; and 1T2R for 1-O.
Proposal 5: Cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
Proposal 6: For MCS, use MCS10, MCS13 and MCS20 (if 256QAM is introduced).
Proposal 7: Only consider CP-OFDM.
Proposal 8: Use 70% throughput as test metric.
Proposal 9: For other parameters, use the table below:
	parameters
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos 1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled


Proposal 10: Define new dedicated ATG requirements for PUSCH.
Proposal 11: For PUCCH, define new requirements with AWGN+Doppler channel model.
Proposal 12: Both long formats and short formats can be used for ATG.
Proposal 13: For PRACH, if new requirements will be defined for PUSCH, then either define new requirements with AWGN+Doppler channel or reuse new existing requirements is fine for us.

	R4-2307597
	CMCC
	Simulation results for ATG PUSCH demodulation
	FDD 15kHz AWGN+200Hz doppler typeA

	Antenna
	Bandwidth (MHz)
	MCS
	SNR（70%TP）

	
1T2R
	
5
	10
	5.18

	
	
	13
	8.40

	
	
	20
	14.86

	
1T4R
	
5
	10
	2.16

	
	
	13
	5.39

	
	
	20
	11.84

	
2T2R
	
5
	10
	5.17

	
	
	13
	8.40

	
	
	20
	14.85

	
1T2R
	
40
	10
	5.24

	
	
	13
	8.34

	
	
	20
	14.93




	R4-2307689
	Ericsson
	Observation 1	Only 2 layers transmission is defined for existing 2Tx PUSCH demodulation requirements.
Observation 2	Demodulation of MsgA in 2-step RA is the same as normal PUSCH regarding to timing pre-compensation by ATG UE.
Observation 3	The channel models used in legacy normal PARCH requirements could be enough to cover ATG channel model AWGN + 0.1ppm frequency shift from demodulation perspective.
Observation 4	There is no strong motivation to introduce PRACH format 2 requirement for ATG regarding much better link budget than NTN scenario.

Proposal 1:	Use separate section to capture ATG demodulation requirements. If legacy requirements will be reused, corresponding referring statement could be captured in the section.
Proposal 2:	Select existing PUSCH demodulation requirements as mandatory requirements for ATG BS demodulation. The necessary of new incremental requirements should be checked case by case.
Proposal 3: 	If new TDD pattern is agreed to be introduced, only apply it to incremental requirements.
Proposal 4: 	Only consider CP-OFDM waveform for ATG PUSCH demodulation requirements.
Proposal 5: 	Legacy requirements for 1Tx with 2/4/8 Rx for 1-C/1-H and 1Tx with 2Rx for 1-O in TS38.104 8.2.1 and 11.2.1.1 can be applied for ATG PUSCH demodulation.
Proposal 6: 	If new incremental requirements will be introduced, only 1Tx with 2Rx requirement could be introduced.
Proposal 7: 	Legacy requirements for 16QAM, 64QAM and 256QAM in TS38.104 8.2.1 and 11.2.1.1 can be applied for ATG PUSCH demodulation.
Proposal 8: 	If new incremental requirements will be introduced, only higher MCS than legacy requirement could be introduced, for example 64QAM MCS28 and/or 256QAM MCS22 (if 256QAM is agreed for ATG requirement).
Proposal 9: 	Reuse all channel bandwidth requirements in TS38.104 8.2.1 and 11.2.1.1 for ATG PUSCH demodulation.
Proposal 10: 	If new incremental requirements will be introduced, only minimum channel bandwidth per SCS can be considered for ATG PUSCH demodulation.
	15kHz SCS: 5MHz
	30kHz SCS: 10MHz
Proposal 11: 	Reuse 30% throughput requirements in TS38.104 8.2.1 and 11.2.1.1 for ATG PUSCH demodulation.
Proposal 12: 	If new incremental requirements will be introduced, only 70% throughput requirements are enough for ATG PUSCH demodulation.
Proposal 13: 	Reuse UCI multiplexed on PUSCH requirements in TS38.104 8.2.3 and 11.2.1.3 for ATG PUSCH demodulation. No new incremental requirement is needed.
Proposal 14: 	Reuse 2-step RA requirements in TS38.104 8.2.9 and 11.2.1.9 for ATG PUSCH demodulation. No new incremental requirement is needed.
Proposal 15: 	Take following configurations for ATG PUSCH demodulation requirements:
	Existing requirements:
o	Reuse requirements for normal PUSCH, UCI multiplexing on PUSCH and 2-step RA.
	TS38.104 8.2.1, 8.2.3 and 8.2.9 for 1-C/1-H, 11.2.1.1, 11.2.1.3 and 11.2.1.9 for 1-O.
o	Down selection on requirements in TS38.104 8.2.1 and 11.2.1.1
	Antenna configuration:
	1Tx with 2Rx/4Rx/8Rx for 1-C/1-H, and 1Tx with 2Rx for 1-O
	Modulation level: 16QAM, 64QAM and 256QAM.
	CBW and SCS: All existing CBW requirements could be reused.
	Test metric: 70% and 30% throughput
	New incremental requirements (if agreed to be introduced):
o	TDD pattern: new defined pattern (if agreed to be introduced)
o	Channel model: AWGN + Doppler shift
o	Antenna configuration: 1Tx with 2Rx
o	MCS:
	64QAM MCS28 if 256QAM is not agreed to be introduced
	256QAM MCS22 or higher if 256QAM is agreed to be introduced
o	CBW and SCS:
	15kHz SCS: 5MHz
	30kHz SCS: 10MHz
o	Test metric: 70% throughput
o	Other configurations refer to table 2.2-1.
Table 2.2-1 Parameters for new incremental ATG PUSCH demodulation requirements
Proposal 15:	Take normal PUCCH demodulation requirements in TS38.104 8.3.1 to 8.3.6 for 1-C/1-H and 11.3.1.1 to 11.3.1.6 for 1-O as mandatory requirements for ATG PUCCH demodulation. No need to define incremental requirement.
Proposal 16: 	Take normal PRACH requirements in TS38.104 8.4.1 and 8.4.2.1 for 1-C/1-H, 11.4.1.1 and 11.4.2.2.2 for 1-O as mandatory requirements for ATG PRACH demodulation. No need to define incremental requirements.

	R4-2308408
	ZTE Corporation
	Proposal 1: To define new dedicated requirements for PUSCH/PUCCH in AWGN channel model. 
Proposal 2: For PUSCH 2-step RA type, to consider waiting for RRM session.
Proposal 3: Reuse existing requirement with format 0 with 625Hz Doppler frequency.
Proposal 4. To consider defining only one requirement for FDD/TDD bandwidth.
Proposal 5. To consider 20MHz for FDD band and 100MHz for TDD band.
Proposal 6. To consider a new TDD pattern( e.g. 30D4S6U, S=14G) for ATG scenario.
Proposal 7. To consider 8Rx for BS 1-C/1-H.
Proposal 8. To consider CP-OFDM and DFT-S-OFDM waveform for requirement definition.
Proposal 9. Only consider 70% throughput requirements for ATG scenario.
Proposal 10. To consider pos1 for additional DM-RS position.

	R4-2308827
	Samsung
	Proposal 1: RAN 4 can introduce new dedicated requirement for ATG scenario with limited test cases for PUSCH, If BS declared to support ATG scenario, it can pass the existing TN BS requirement and the dedicated requirement, it can apply for ATG scenario.
Proposal 2: No PUCCH requirements introduced for ATG scenario. If TN BS has passed the exiting PUCCH requirement, it can apply for ATG scenario.
Proposal 3: No PRACH requirements introduced for ATG scenario. If TN BS has passed the exiting PRACH requirement, it can apply for ATG scenario.
Proposal 4: Only consider single path AWGN channel with Doppler for requirement.
Proposal 5: To align the RF core requirement with co-existence study, apply common value with Doppler value as 200Hz for FDD and 400Hz for TDD.
Proposal 6: RAN 4 only introduce the PUSCH requirement with minimum channel bandwidth per each SCS for ATG scenario.
Proposal 7: Reusing the legacy TDD pattern for requirement in ATG scenario. If new dedicated TDD pattern is considered, note should be added in the specification that is pattern for ATG scenario used only, no new requirement is introduced for new dedicated TDD pattern. The requirement of TDD with existing pattern can be applied for TDD with different UL-DL pattern, including new TDD pattern, in ATG scenario.
Proposal 8: RAN 4 only introduces the PUSCH requirement with 1Tx2Rx antenna configuration.
Proposal 9: No PUSCH requirement with 256QAM is introduced in ATG scenario.
Proposal 10: RAN 4 only introduces the PUSCH requirement with CP-OFDM waveform.
Proposal 11: RAN 4 only considers 70% throughput requirements for ATG PUSCH demodulation 
Proposal 12:  For other test parameters, the existing simulation assumption for TN BS can be reused.

	R4-2308881
	Huawei, HiSilicon
	Proposal 1: For PUSCH and PUCCH, no incremental requirements dedicated for ATG BS should be defined, the existing legacy TN requirements can be reused. All features should be allowed for the ATG BS and which cases can be tested should be based on BS manufacturer declaration.
Proposal 2: For PRACH, select the same format as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2.
Proposal 3: Do not define PRACH requirements with restricted set.
Proposal 4: Select minimum bandwidth for each SCS for ATG BS performance requirements definition.
Observation 1: It is not sure Rel-17 enhancement on dl-DataToUL-ACK can be directly used for ATG.
Observation 2: Current UE capability for the maximum HARQ process number is not applicable for ATG bands.
Proposal 5: Further study the feasibility for the new proposed TDD pattern.
Proposal 6: If new dedicated TDD pattern is considered, note should be added in the specification that this is pattern is for ATG scenario used only.
Proposal 7: Consider 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O (2Tx is only for PUSCH requirements) for ATG BS demodulation requirements.
Proposal 8: Only consider CP-OFDM waveform for ATG BS performance requirements.
Proposal 9: Consider both 70% and 30% throughput requirements reused from the existing legacy TN requirements.

	R4-2308883
	Huawei, HiSilicon
	Simulation results on NR BS ATG demodulation requirements
[bookmark: _Hlk129873301]Table 2-1 Ideal simulation results for NR BS ATG demodulation requirements
	Case number
	SCS
	Bandwidth
	Antenna configuration
	Propagation condition
	Rank
	SNR@70% max TP

	
	
	
	
	
	
	MCS13
	MCS17
	MCS24(Table2)

	1
	15kHz
	5MHz
	1x2
	AWGN + 200Hz Doppler
	1
	3.67
	6.70
	19.52

	2
	15kHz
	5MHz
	1x4
	AWGN + 200Hz Doppler
	1
	1.16
	4.24
	16.57

	3
	15kHz
	5MHz
	1x8
	AWGN + 200Hz Doppler
	1
	-0.99
	2.27
	13.82

	4
	30kHz
	10MHz
	1x2
	AWGN + 500Hz Doppler
	1
	3.56
	6.76
	19.81

	5
	30kHz
	10MHz
	1x4
	AWGN + 500Hz Doppler
	1
	1.07
	4.30
	16.90

	6
	30kHz
	10MHz
	1x8
	AWGN + 500Hz Doppler
	1
	-1.07
	2.31
	14.12


Observation 1: The maximum throughput cannot achieve the maximum throughput under 256QAM.



Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 PUSCH requirements
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 3-1-1: Test scope for PUSCH
· Proposals
· For PUSCH demodulation requirement
· Option 1: Define new dedicated ATG requirements for PUSCH. (CMCC, ZTE)
· Option 2: Select existing PUSCH demodulation requirements as mandatory requirements for ATG BS demodulation. The necessary of new incremental requirements should be checked case by case. (Ericsson)
· Option 3: RAN4 can introduce new dedicated requirement for ATG scenario with limited test cases for PUSCH, If BS declared to support ATG scenario, it can pass the existing TN BS requirement and the dedicated requirement, it can apply for ATG scenario. (Samsung)
· Option 4: For PUSCH and PUCCH, no incremental requirements dedicated for ATG BS should be defined, the existing legacy TN requirements can be reused. All features should be allowed for the ATG BS and which cases can be tested should be based on BS manufacturer declaration. (HW)
· For UCI multiplexed on PUSCH
· Option 1: Reuse UCI multiplexed on PUSCH requirements in TS38.104 8.2.3 and 11.2.1.3 for ATG PUSCH demodulation. No new incremental requirement is needed. (Ericsson)
· PUSCH for 2-step RA type
· Option 1: Reuse 2-step RA requirements in TS38.104 8.2.9 and 11.2.1.9 for ATG PUSCH demodulation. No new incremental requirement is needed. (Ericsson)
· Option 2: For PUSCH 2-step RA type, to consider waiting for RRM session. (ZTE)
· Recommended WF
· Reuse the existing TN BS requirement, requirement and companies discuss which requirements can be taken as mandatory for ATG BS demodulation. allOther features should be allowed optional for the ATG BS and which cases can be tested should be based on BS manufacturer declaration
· Candidate mandatory requirements
· Normal PUSCH demodulation
· UCI multiplexing on PUSCH
· 2-Step RA PUSCH
· Introduce new dedicated requirement with limited test cases for PUSCH, which only applied for BS declared to support ATG scenario.

Issue 3-1-2: Bandwidth & SCS
· Proposals 
· For FDD 15kHz
· Option 1: 20MHz (ZTE)
· Option 2: 5MHz (Samsung, HW)
· Option 3: 5MHz and 20MHz (CMCC)
· Option 4: Reuse all channel bandwidth requirements in TS38.104 8.2.1 and 11.2.1.1 for ATG PUSCH demodulation. only minimum channel bandwidth per SCS can be considered for ATG PUSCH new incremental demodulation requirements.  (Ericsson)
· For TDD 30kHz
· Option 1: 100MHz (ZTE)
· Option 2: 10MHz (Samsung, HW)
· Option 3: 10MHz and 100MHz (CMCC)
· Option 4: Reuse all channel bandwidth requirements in TS38.104 8.2.1 and 11.2.1.1 for ATG PUSCH demodulation. only minimum channel bandwidth per SCS can be considered for ATG PUSCH new incremental demodulation requirements.  (Ericsson)
· Recommended WF
· For the test case which reusing existing requirements, reuse all channel bandwidth requirements in TS38.104 8.2.1 and 11.2.1.1 for ATG PUSCH demodulation.
· For the new test case with new dedicated ATG requirement, use 5MHz for FDD and 10MHz for TDD.

Issue 3-1-3: Antenna Configuration
· Agreement in last meeting
· 1T2R
· FFS:
· Option 1: 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. 
· Option 2: 1/2Tx and 2/4 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. 
· Proposals
· Option 1: 1T and 2/4/8 Rx for 1-C/1-H; and 1T2R for 1-O. (CMCC, Ericsson (for legacy requirements))
· Option 2: If new incremental requirements will be introduced, only 1Tx with 2Rx requirement could be introduced. (Ericsson)
· Option 3: Use same antenna configurations and manufacture declarations as TN BS for ATG demodulation requirements, e.g., 1/2/4Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. (Ericsson)
· Option 4: consider 8Rx for BS 1-C/1-H. (ZTE)
· Option 5: RAN 4 only introduce the PUSCH requirement with 1Tx2Rx antenna configuration. (Samsung)
· Option 6: Consider 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O (2Tx is only for PUSCH requirements) for ATG BS demodulation requirements. (HW)
· Recommended WF
· For the test case which reusing existing requirements, 1/2Tx and 2/4/8 Rx for 1-C/1-H; and 1/2Tx and 2Rx for 1-O. 
· For the new test case with new dedicated ATG requirement, 1T2R for 1-C/1-H and 1T2R for 1-O.

Issue 3-1-4: Rank and MCS
· Agreement in last meeting
· For rank, cover rank 1
· For MCS, cover 16QAM and 64QAM, further discuss whether to cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded.
· Proposals
· Option 1: Cover 256QAM after UE 256QAM transmit intermodulation requirements is concluded (CMCC)
· Option 2: Legacy requirements for 16QAM, 64QAM and 256QAM in TS38.104 8.2.1 and 11.2.1.1 can be applied for ATG PUSCH demodulation. If new incremental requirements will be introduced, only higher MCS than legacy requirement could be introduced, for example 64QAM MCS28 and/or 256QAM MCS22 (if 256QAM is agreed for ATG requirement). (Ericsson)
· Option 3: No PUSCH requirement with 256QAM introduced in ATG scenario. (Samsung)
· Recommended WF
· For the test case which reusing existing requirements, cover 16QAM, 64QAM and 256QAM
· For the new test case with new dedicated ATG requirement, cover 16QAM and 64QAM.
· Further discuss whether to cover 256QAM based on simulation results and agreement for UE 256QAM transmit intermodulation requirements

Issue 3-1-5: Transform precoding
· Proposals
· Option 1: Only consider CP-OFDM.  (CMCC, Ericsson, Samsung, HW)
· Option 2: Consider CP-OFDM and DFT-S-OFDM waveform (ZTE)
· Recommended WF
· Check whether Option 1 could be agreed based on majority view.

Issue 3-1-6: PUSCH mapping type
· Proposals
· Option 1: Type A and B (CMCC, ZTE, Ericsson (for legacy requirements))
· Option 2: Type A (Ericsson (for new defined requirements))
· Recommended WF
· To be discussed. 

Issue 3-1-7: Test metric 
· Proposals

· Option 1: Consider 70% and 30% throughput requirements for ATG PUSCH demodulation. (Ericsson, HW)
· Option 2: 70% throughput requirements (CMCC, ZTE, Ericsson (for new incremental requirements), Samsung)
· Recommended WF
· For the test case which reusing existing requirements, cover 70% and 30%
· For the new test case with new dedicated ATG requirement, only cover 70%.

Issue 3-10: Other parameters
· Option 1: (CMCC, ZTE, Samsung, Ericsson)
	parameters
	Value

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos 1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled


· Recommended WF
· Option 1 can be agreed.

Sub-topic 3-2 PUCCH requirements
Issue 3-2-1: Test scope
· Proposals
· Option 1: Define new requirements with AWGN+Doppler channel model. (CMCC)
· Option 2: Take normal PUCCH demodulation requirements in TS38.104 8.3.1 to 8.3.6 for 1-C/1-H and 11.3.1.1 to 11.3.1.6 for 1-O as mandatory requirements for ATG PUCCH demodulation. No need to define incremental requirement.  (Ericsson, Samsung)
· Recommended WF
· Reuse the existing TN BS requirement and companies discuss which requirements can be taken as mandatory for ATG BS demodulation. Other , all features should be allowed for the ATG BS and which cases can be tested should be based on BS manufacturer declaration
· Candidate mandatory requirements
· Normal PUCCH demodulation
· Introduce new dedicated requirement with limited test cases for PUCCH, which only applied for BS declared to support ATG scenario.

Sub-topic 3-3 PRACH requirements
Issue 3-3-1: Test scope
· Proposals
· Option 1: For PRACH, if new requirements will be defined for PUSCH, then either define new requirements with AWGN+Doppler channel or reuse new existing requirements is fine for us. (CMCC)
· Option 2: Take normal PRACH requirements in TS38.104 8.4.1 and 8.4.2.1 for 1-C/1-H, 11.4.1.1 and 11.4.2.2.2 for 1-O as mandatory requirements for ATG PRACH demodulation. No need to define incremental requirements.  (Ericsson, Samsung, HW)
· Option 3: Reuse existing HST requirement with format 0 with 625Hz Doppler frequency. (ZTE)
· Recommended WF
· Reuse the existing normal PRACH requirements for ATG BS and further discuss which requirements(format) can be taken as mandatory for ATG BS demodulation in Issue 3-3-2
· FFS whether HST requirements with format 0 with 625Hz Doppler frequency will be reused.

Issue 3-3-2: PRACH format
· Proposals
· Option 1: Both long formats and short formats can be used for ATG. (CMCC, ZTE)
· Option 2: For PRACH, select the same format as NTN for ATG BS demodulation requirements, i.e. preamble format 0, 2, B4 and C2. (HW)
· Recommended WF
· Discuss the Options above

