[bookmark: _Hlk41145946]3GPP TSG-RAN WG4 Meeting # 107      	R4-2309796
Incheon, KR, May 22 – May 26, 2023

[bookmark: _Hlk41145953]Title: 	WF for ATG demodulation requirements 
Agenda Item:	8.14.6
[bookmark: _Hlk41145958][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Source: 	CMCC
Document for:	Approval
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk70326378]General
Issue 1-1: Channel model:
Agreement:
· Only consider single path AWGN channel with Doppler for ATG incremental requirements
Issue 1-2: Doppler shift assumption:
Agreement:
· For FDD: Set Doppler as 200Hz for UL, 220Hz for DL
· For TDD: Set Doppler as 500Hz
Issue 1-3: TDD pattern
Agreement:
· New TDD pattern together with the features ‘Increasing the number of HARQ processes’ and ‘K1 range extension’ can be considered as one of possible solution to mitigate the guard period impact for Rel-18 ATG scenario.
· Other solutions not precluded including the UE specific TA reporting as adopted in RRM
· For UE demodulation: 
· New UE demodulation requirement can be specified for the static TDD pattern (if introduced)
· FFS on exact test case(s) which may be configured with new TDD pattern.
· FFS on test applicability rules.
· FFS on the impact of UE demodulation for all candidate options
· For BS demodulation: Further discuss test applicability rules and impact with new TDD pattern. 
Issue 1-4: Specification impact
· FFS in next meeting
2. UE demodulation
2.1. [bookmark: _Hlk128664768]PDSCH requirements
Issue 2-1-1: Test scope for PDSCH
· New PDSCH test cases for ATG with FDD slot pattern can be as follows.
	FDD
10 MHz 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)



· New PDSCH test cases with static TDD slot pattern can be as follows (if introduced):
	TDD
40MHz 30kHz SCS
	FFS on new TDD pattern: 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)



· For existing PDSCH test cases:
· Choose 1 test case per Modulation Order for PDSCH Mapping Type A only, for FDD and TDD, FFS on which test cases to choose.
· Consider Single Carrier requirements only
Issue 2-1-2: Bandwidth & SCS
Agreement:
· For FDD:10MHz
· For TDD: 40MHz
Issue 2-1-3: Antenna Configuration
Agreement:
· Cover 2T4R and 2T2R. 
Issue 2-1-4: MCS&Rank
Agreement:
· Cover 256QAM for ATG demod 
· Further discuss the MCS value based on simulation results from companies.
Issue 2-1-5: Applicability rule
· Option 1: New UE feature for ATG scenario and corresponding applicability rule shall be introduced, for instance
	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;
2.2. PDCCH requirements
Issue 2-2-1: Test scope for PDCCH
Agreement: 
· No new test cases for PDCCH under the assumption that new PDSCH test cases will be specified. 
· FFS on the selected legacy test cases for ATG UEs
2.3. CSI reporting requirements
Issue 2-3-1: Test scope for CSI reporting
Agreement:
· FFS: The feasibility of the CSI reporting given the large propagation delay in the ATG scenario.
3. BS demodulation
3.1. PUSCH requirements
Issue 3-1-1: Test scope for PUSCH
Agreement:
· Reuse the existing TN BS requirement and companies discuss which requirements can be taken as mandatory for ATG BS demodulation. Other features should be 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
· 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
Agreement:
· For the test case which reusing existing requirements, reuse all channel bandwidth requirements in TS38.104 8.2.1 and 8.2.3 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:
· 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:
· For the test case which reusing existing requirements, cover 16QAM, 64QAM at least
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx 
· For the new test case with new dedicated ATG requirement, cover 16QAM and 64QAM at least 
· FFS for 256QAM supporting pending on UE RF session conclusion on the supporting UL 256QAM Tx 
Issue 3-1-5: Transform precoding
Agreement:
· Only consider CP-OFDM.
Issue 3-1-6: PUSCH mapping type
Agreement:
· Type A and B for legacy requirements
· Type A for new defined requirements
· Test applicable rules for Type A and Type B should be reused. 
Issue 3-1-7: Test metric
· 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)
Issue 3-1-8: Other parameters
Agreement:
	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



3.2. PUCCH requirements
Issue 3-2-1: Test scope
Agreement:
· Reuse the existing TN BS requirement and applicable rules for ATG BS
· No need to define incremental requirement.  
3.3. PRACH requirements
Issue 3-3-1: Test scope
Agreement:
· Reuse the existing normal PRACH requirements and same appliable rules for ATG BS 
· No need to define incremental requirement
· 
4. Simulation assumption
Simulation assumption for PDSCH
	Parameter
	Unit
	Test 1
	Test 2

	[bookmark: _Hlk135760729]Frequency range
	　
	FR1
	FR1

	Bandwidth
	MHz
	10
	40

	Subcarrier spacing
	kHz
	15
	30

	Duplex Mode
	　
	FDD
	TDD

	TDD Slot Configuration
	　
	N/A
	7D1S2U S:6D+4G+4U

	
	
	
	30D4S6U S:40G

	Propagation channel
	　
	AWGN+220Hz doppler
	AWGN+500Hz doppler

	Antenna configuration
	　
	2x2
	2x2

	
	
	2x4
	2x4

	Beamforming Model  
	　
	As defined in Annex B.4.1 in TS 38.101-4
	As defined in Annex B.4.1 in TS 38.101-4

	MCS/Rank
	　
	Rank 1
16QAM Table 1 MCS13
64QAM Table 1 MCS 22
256QAM Table 2 MCS 20/24/27
	Rank 1
16QAM Table 1 MCS13
64QAM Table 1 MCS 22
256QAM Table 2 MCS 20/24/27

	Receiver type
	　
	MMSE-IRC
	MMSE-IRC

	PDSCH configuration
	Mapping type
	　
	Type A
	Type A

	
	Starting symbol (S)
	　
	2
	2

	
	Length (L)
	　
	12
	12

	
	PRB bundling size
	　
	2
	2

	
	PRB bundling type
	　
	Static
	Static

	
	VRB-to-PRB mapping interleaver bundle size
	　
	Non-interleaved
	Non-interleaved

	PDSCH DMRS configuration
	DMRS Type
	　
	Type 1
	Type 1

	
	Number of additional DMRS
	　
	1
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	　
	1
	1

	NZP CSI-RS for CSI acquisition
	Row index (Note 3)
	　
	3
	3

	
	First subcarrier index in the PRB used for CSI-RS 
	　
	k0 = 0
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS 
	　
	l0 = 12
	l0 = 12

	
	Number of CSI-RS ports (X)
	　
	2
	2

	
	CDM Type
	　
	'FD-CDM2'
	'FD-CDM2

	
	Density (ρ)
	　
	1
	1

	
	CSI-RS periodicity
	Slots
	20
	40

	
	CSI-RS offset
	Slots
	0
	0

	
	Frequency Occupation
	　
	Start PRB 0
	Start PRB 0

	
	
	
	Number of PRB = ceil(BWP size/4)*4
	Number of PRB = ceil(BWP size/4)*4

	
	QCL info
	　
	TCI state #1
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Row index (Note 3)
	　
	5
	5

	
	First subcarrier index in the PRB used for CSI-RS 
	　
	k0 = 4
	k0 = 4

	
	First OFDM symbol in the PRB used for CSI-RS 
	　
	l0 = 12
	l0 = 12

	
	Number of CSI-RS ports (X)
	　
	4
	4

	
	CDM Type
	　
	'FD-CDM2'
	'FD-CDM2'

	
	Density (ρ)
	　
	1
	1

	
	CSI-RS periodicity
	Slots
	20
	40

	
	CSI-RS offset
	Slots
	0
	0

	
	Frequency Occupation
	　
	Start PRB 0
	Start PRB 0

	
	
	
	Number of PRB = ceil(BWP size/4)*4
	Number of PRB = ceil(BWP size/4)*4

	Maximum number of HARQ transmission
	　
	4
	4

	Number of HARQ Processes
	　
	4
	8 for 7DS2U
32 for 30D4S6U

	Test metric
	　
	70% of max throughput at target SNR.




Simulation assumption for PUSCH
	Parameter
	Unit
	Test 1
	Test 2

	Frequency range
	　
	FR1
	FR1

	Bandwidth
	MHz
	5
	10

	Subcarrier spacing
	kHz
	15
	30

	Duplex Mode
	　
	FDD
	TDD

	TDD Slot Configuration
	　
	N/A
	7D1S2U S:6D+4G+4U

	Channel model
	
	AWGN+200Hz
	AWGN+500Hz

	MCS/Rank
	
	Rank 1
16QAM MCS 16 in Table 1
64QAM MCS 20 or 28 in Table 1
256QAM MCS 20 or 22 in Table 2
	Rank 1
16QAM MCS 16 in Table 1
64QAM MCS 20 or 28 in Table 1
256QAM MCS 20 or 22 in Table 2

	Antenna configuration
	
	1T2R
	1T2R

	Transform precoding
	
	CP-OFDM

	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

	
	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

	Test metric
	
	70% of max throughput at target SNR.



