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Introduction
This contribution summarises the open issues on demodulation and CSI requirements for 8RX UE under AI 8.6.6 and 8.6.6.1. Five topics are captured.
· Topic #1: General issues including test scope, duplex mode, EVM, operation, propagation conditions, specification structure.
· Topic #2: PDSCH  and SDR requirements
· Topic #3: PDCCH requirements
· Topic #4: PBCH requirements
· Topic #5: CSI requirements
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218314
	Ericsson
	Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR1 with:
· TDD mode only
· Number of receive antennas: 8Rx
· Modulation order: Up to 1024QAM
· Rank: Up to 8 DL MIMO layers.
Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
· FR1 TDD n77/ n78: fc = 3.5 GHz
· FR1 TDD: SCS = 30 kHz, CBW = 40 MHz and 106 RBs.
· Channel models: TDLA, TDLD and TDLC (30 ns delay spread)
· Max Doppler frequencies: up to 100 Hz (vehicular).
Proposal 3: Align the RF parameters to the RF enhancements in the core part, and consider as a starting point
· Tx EVM = 6%  
· Rx EVM = 0%

	R4-2218941
	Qualcomm Incorporated
	Proposal 1: Demod requirements be only considered for PDSCH, and not for PDCCH, and PBCH.

	R4-2219007
	NTT DOCOMO, INC.
	Proposal 2: Define FDD requirements with the following SCS and Bandwidth.
· SCS: 15kHz
· Bandwidth: 10MHz
Proposal 3: Define TDD requirements with the following SCS and Bandwidth.
· SCS: 30kHz
Bandwidth: 40MHz

	R4-2219046
	ZTE
	Observation 1: Define static propagation condition for 8Rx, include 1 port、2 port、4 port and 8port.
Proposal 1: Define the following H matrix as 8Rx static channel matrices.
For 1 port transmission the channel matrix is defined in the frequency domain by

.
For 2 port transmission the channel matrix is defined in the frequency domain by

.
For 4 port transmission the channel matrix is defined in the frequency domain by

.
For 8 port transmission the channel matrix is defined in the frequency domain by



Observation 2: Define MIMO channel correlation matrices RgNB and RUE for 8Rx.
Proposal 2: Define the following matrix RgNB and RUE as MIMO channel correlation matries.





Proposal 3: Define 8Rx performance with MIMO channel of low correlation.
Proposal 4. To consider Table 2-1 as PDSCH simulation assumptions for 8Rx requirements.
Proposal 5. To consider Table 2-2 ~Table 2-8 as PDCCH simulation assumptions for 8Rx requirements.
Proposal 6. To consider Table 2-9 and Table 2-10 as PBCH simulation assumptions for 8Rx requirements.


	R4-2219515
	Huawei
	Proposal 1: RAN 4 to define PDSCH, SDR and CSI requirements and not to define PDCCH, PBCH requirements for 8RX UE.
Proposal 2: Define the demodulation and CSI requirements for 8RX UE for TDD as first priority before RAN4 RF finishes the core requirements for FDD example band n7.
Proposal 3: RAN4 to focus on demodulation and CSI requirements for single CC before RF finish the core part of CA requirements.


	R4-2219728
	Nokia, Nokia Shanghai Bell
	Observation 1: Increasing the number of receiving antennas will impact the UE implementation and demodulation performance requirements.
Observation 2: The UE demodulation will handle 2 codewords in case for number of layers higher than four.
Proposal 1: Reuse the existing 8 Rx correlation matrices in LTE to define 8 Rx requirements in Rel 18 Rx WI.


	R4-2219769
	MediaTek Inc.
	Observation 1: No 8Rx static channels are defined in current TS38.101-4.
Proposal 1: Define the following H matrix used in LTE as 8Rx static channel matrix for NR 8Rx performance evaluation.

1Tx: 

2Tx: 

4Tx: 

8Tx: 
Observation 2: No MIMO channel correlation matrices for UE and gNB are defined in current TS38.101-4.
Proposal 2: Define the following MIMO channel correlation matrices for UE and gNB used in LTE for NR 8Rx performance evaluation.
[image: ][image: ]
Proposal 3: Evaluate the 8Rx performance with low/medium MIMO channel correlation.
Proposal 4: Evaluate the 8Rx performance with the EVM assumptions, EVM = 6% for QPSK/16QAM/64QAM and EVM = 3% for 256QAM. 



Open issues summary
Sub-topic 1-1 Test scope
Issue 1-1-1: Applicable test scenarios
· Proposals
· Option 1: Not consider following cases: (Qualcomm)
· PDSCH mapping type B
· PDSCH mapping type A and CSI-RS overlapped with PDSCH
· PDSCH mapping type A and LTE-NR coexistence
· PDSCH repetition over multiple slots
· PDSCH with 0.001% BLER
· HST
· Single/multi-DCI based schemes
· Recommended WF
· TBA

Sub-topic 1-2 Duplex mode
Issue 1-2-1: Duplex mode (for all cases including demodulation and CSI cases)
· Proposals
· Option 1: Only TDD (Ericsson, Huawei)
· Option 2: Both FDD and TDD (Qualcomm, NTT DOCOMO, Nokia)
· Recommended WF
· TBA

Issue 1-2-2: TDD UL-DL pattern
· Proposals
· Option 1: 7D1S2U and S:6D+4G+4U (Ericsson, DOCOMO, ZTE, Qualcomm)
· Recommended WF
· Agree with Option 1?

Sub-topic 1-3 EVM
Issue 1-3-1: EVM value to be considered
· Moderator: As per the contributions, moderator assume the EVM proposed by companies are applicable for both PDSCH requirements simulation and SDR maximum testable SNR derivation. 
· Proposals
· Option 1: Tx EVM=6%, Rx EVM=0% (Ericsson)
· Option 2: Tx EVM = 6% for QPSK/16QAM/64QAM and 3% for 256QAM (MTK)
· Option 3: Tx EVM=6% for 64QAM;  3.5% for 256QAM(Huawei) 
· Recommended WF
· TBA 

Sub-topic 1-4 Opreation
Issue 1-4-1: Single CC or CA
· Proposals
· Option 1: Focus on single CC before RF completes the core part for CA requirements (Huawei)
· Option 2: Consider both CA and single CC for SDR requirements (Ericsson)
· Option 3: Focus on single carrier as starting point. (Nokia)
· Recommended WF
· TBA 

Sub-topic 1-5 Propagation conditions
Issue 1-5-1: Static propagation condition 
· Proposals
· Option 1(ZTE, MTK): Define static propagation conditions for 8Rx, include 1 port、2 port、4 port and 8port as following: 
· 1 Port: 


· 2 Port: 



· 4 Port: 


· 8 Port: 


· Recommended WF
· Agree with option 1?

Issue 1-5-2: MIMO Channel Correlation matrix
· Proposals
· Option 1(ZTE, MTK, Nokia): Reuse the 8Rx MIMO channel correlation matrices for UE and gNB in LTE for NR 8Rx requirements





· Recommended WF
· Agree with option 1?

Sub-topic 1-6 Spec structure
Issue 1-6-1: Spec structure 
· Proposals
· Option 1 (Ericsson): 
Table 1	Specification structure for UE Demodulation performance requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	5.1
	General
	Updates on FR1 8Rx

	5.2
	PDSCH demodulation requirements
	

	5.2.1
	  1RX requirements
	

	5.2.2
	  2RX requirements
	

	5.2.3
	  4RX requirements
	

	5.2.4
	  8RX requirements
	New section

	5.2.4.1
	    FDD
	Void

	5.2.4.2
	    TDD
	New section

	5.2.4.2.1
	      Minimum requirements for PDSCH Mapping Type A
	New section

	5.2A
	PDSCH demodulation requirements for CA
	

	5.2A.4
	  8RX requirements
	New section

	5.3
	PDCCH demodulation requirements
	

	5.3.1
	  1RX requirements
	

	5.3.2
	  2RX requirements
	

	5.3.3
	  4 RX requirements
	

	5.3.4
	  8RX requirements
	New section

	5.3.4.1
	    FDD
	Void

	5.3.4.2
	    TDD
	New section

	5.5
	Sustained downlink data rate provided by lower layers
	Updates on FR1 8 Rx

	5.5.1
	  FR1 single carrier requirements  
	Updates on FR1 8 Rx

	5.5A
	Sustained downlink data rate provided by lower layers
	

	5.5A.1
	  FR1 CA requirements
	Updates on FR1 8 Rx



[bookmark: _Ref92744893]Table 2	Specification structure for UE CSI reporting requirements in FR1 (Conducted requirements).
	Section number
	Section name
	Note

	6.1
	General
	Updates on FR1 8 Rx

	6.2
	Reporting of Channel Quality Indicator (CQI)
	

	6.2.4
	  8RX requirements
	New section

	6.2.4.1
	    FDD
	Void

	6.2.4.2
	    TDD
	New section

	6.2A
	Reporting of Channel Quality Indicator (CQI) for CA
	

	6.2A.5
	  8RX requirements
	New section

	6.3
	Reporting of Precoding Matrix Indicator (PMI)
	

	6.3.4
	  8RX requirements
	New section

	6.3.4.1
	    FDD
	Void

	6.3.4.2
	    TDD
	New section



· Recommended WF
· Can be discussed after the test scenarios are finalized.

Topic #2: PDSCH and SDR requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218941
	Qualcomm Incorporated
	Proposal 2: SDR requirement with 1024QAM and 4 MIMO layers be studied
Proposal 3: SDR requirement with 256QAM and 8 MIMO layers be studied
Proposal 5: PDSCH mapping type A for following cases be considered with 8Rx, FDD. [Table 2.3.1]
Proposal 6: PDSCH mapping type A for following cases be considered with 8Rx, TDD [Table 2.3.2]
Proposal 8: Need not specify requirements corresponding to Clauses 5.2.3.1.2 to 5.2.3.1.15 (FDD) and Clauses 5.2.3.2.2 to 5.2.3.2.16 of [2]


	R4-2218314
	Ericsson
	Proposal 1: RAN4 defines the UE demodulation and CSI reporting requirements for FR1 with:
· TDD mode only
· Number of receive antennas: 8Rx
· Modulation order: Up to 1024QAM
· Rank: Up to 8 DL MIMO layers.
Proposal 2: RAN4 defines the UE demodulation and CSI reporting requirements with:  
· FR1 TDD n77/ n78: fc = 3.5 GHz
· FR1 TDD: SCS = 30 kHz, CBW = 40 MHz and 106 RBs.
· Channel models: TDLA, TDLD and TDLC (30 ns delay spread)
· Max Doppler frequencies: up to 100 Hz (vehicular).
Proposal 4: Define the 8 Rx UE demodulation requirements for PDSCH Type A only.
Proposal 5: Define the 8 Rx UE demodulation requirements for PDSCH with 70% of the peak throughput metric only.
Proposal 6: Define the 8 Rx UE demodulation requirements for PDSCH using FR1.30-1 TDD UL-DL pattern, given by 7DS2U and S: 6D+4G+4U.
[bookmark: _GoBack]Proposal 7: Define PDSCH demodulation requirements for UE at 70% of the peak throughput using the following test setup.
	Assumptions
	Value

	Carrier Frequency [GHz]
	3.5

	Subcarrier Spacing [kHz]
	30

	Channel bandwidth [MHz]
	40

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA, TDLC, TDLD (30 ns delay spread) 

	Antenna configuration
	8x8 ULA Low

	Velocity
	3 km/h, 30 km/h

	PA Model
	None

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 5, Rank 6, Rank 7, and Rank 8

	DMRS Configuration
	4 DMRS symbols at (2,3,10,11) symbol indexes

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 17 (64QAM).

	NOH
	6

	Number of HARQ Processes
	8



Proposal 8: Referring to the Table in Proposal xx, consider PDSCH test cases at 70% of the peak throughput for 40 MHz/30 kHz SCS as follow
Proposal 11: Define SDR requirements applicable to FR1 CC and FR1 CA, considering
· Update Table 5.5A-5 to support ‘Maximum number of PDSCH MIMO layers = 8’
· RAN4 may consider ‘Maximum number of PDSCH MIMO layers = 6’
· Update Table 5.5A-6 (1024QAM) to support 8Rx. Note the Maximum number of PDSCH MIMO layers is 2.
· RAN4 study the maximum MCS for scaling factor 1.


	R4-2219046
	ZTE
	Proposal 3: Define 8Rx performance with MIMO channel of low correlation.
Proposal 4: To consider Table 2-1 as PDSCH simulation assumptions for 8Rx requirements.


	R4-2219728
	Nokia, Nokia Shanghai Bell
	Proposal 1:RAN4 to define two MCS for each requirement for rank higher than 4.
Proposal 2:RAN4 to introduce requirements for 8 layers.
Proposal 3:RAN4 to add requirements for 8 Rx with 1 and 4 layers.
Proposal 4:Include at least one rank from {5,6,7} with corresponding applicability rules.
Proposal 5:Use 64 QAM to define 8 Rx demodulation requirements
Proposal 6:RAN4 to use 8 Rx requitements with two layers, low MCS, channel model with substantial doppler spread for vehicular use case.


	R4-2219769
	MediaTek Inc.
	Proposal 3: Evaluate the 8Rx performance with low/medium MIMO channel correlation. 

	R4-2219515
	Huawei
	Proposal 4: Define PDSCH requirements with Rank 1,2 and 8.
Proposal 5: Define PDSCH requirements with rank<4 by using cases listed in Table 2-1
Observation 1: When MCS is higher than 18, maximum throughput can’t be reached even SNR is very high. 
Proposal 6: Define case listed in Table 2-2 for Rank=8
Observation 2: For rank 8, number of DMRS symbol is 4 which causes high overhead. I.e. 0.36, which is quite larger than 0.14, which is defined as overhead to derive maximum date rate. That will cause the problem that maximum date rate declared by tested UE is not achievable even maximum MCS is configured. 
Proposal 8: Not configure additional DMRS for SDR test.
Proposal 9: Use Table 2-4 as Rank 8 MCS look up table.
Proposal 10: For other test setup, reuse from Rel-15 SDR test.
Proposal 11: Follow LTE that only defining CQI requirements under static channel model with rank4.


	R4-2218315
	Ericsson
	Provide the simulation results
Observation 1: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 8 DL MIMO Layers using MCS13 under TDLA30-10 propagation environment. The SNR value is at 13.5 dB, thus 11 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).
Observation 2: Referring to Proposal 3 in [2] where Tx EVM has been set to 6%, we can note that 8RX UE can support 6 DL MIMO Layers using MCS17 under TDLD30-5 propagation environment. The SNR value is at 17.8 dB, thus 6.6 dB below the maximum SNR levels for conducted requirements (at 6% of Tx EVM).


	R4-2219007
	NTT DOCOMO, INC.
	Proposal 1: Define UE demodulation requirements for 8-by-8 MIMO with 8 MIMO layers.
Proposal 2: Define FDD requirements with the following SCS and Bandwidth.
· SCS: 15kHz
· Bandwidth: 10MHz
Proposal 3: Define TDD requirements with the following SCS and Bandwidth.
· SCS: 30kHz
· Bandwidth: 40MHz
Proposal 4: As for TDD 30kHz, define UE demodulation requirements with 7D1S2U (S=6D+4G+4U).
Proposal 5: Define UE demodulation requirements with the following PDCCH and PDSCH configuration.
· PDSCH configuration
· Mapping type: Type A
· Starting symbol: 2
· Length: 12
· PDCCH
· Starting symbol: 0
· Length: 2



Open issues summary
Sub-topic 2-1 PDSCH requirements
Issue 2-1-1: PDSCH mapping type
· Proposals
· Option 1: Only PDSCH mapping Type A (Huawei, Qualcomm, Ericsson, NTT DOCOMO, ZTE)
· Recommended WF
· Agree with Option 1?

Issue 2-1-2: MIMO layers
· Proposals
· Option 1: Rank 1,2 and 8 (Huawei)
· Option 2: Rank 4 and 8 (Qualcomm)
· Option 3: Rank 5, 6, 7 and 8 (Ericsson)
· Option 4: Rank 1, 2, 3, 4, 5, 6, 7 and 8 (ZTE)
· Option 5: Rank 8 (NTT DOCOMO)
· Option 6: Rank 1, 4 , at least one of Rank {5,6,7} and Rank 8 (Nokia)
· Recommended WF
· TBA

Issue 2-1-3: Antenna configuration and correlation matrix
· Proposals
· Option 1: 8x8 ULA Low (Ericsson, NTT DOCOMO)
· Option 2: 2x8 ULA Low and medium B, 8x8 ULA Low (Huawei)
· Option 3: 4x8 ULA Low and 8x8 ULA Low (Qualcomm)
· Option 4: ULA Low and medium (MTK)
· Option 5: (ZTE)
· Rank 1: 1x8, 2x8 ULA Low
· Rank 2: 2x8 ULA Low
· Rank 3, 4: 4x8 ULA Low
· Rank 5, 6, 7, 8: 8x8 ULA Low
· Recommended WF
· TBA

Issue 2-1-4: Propagation conditions
· Proposals
· Option 1: Only TDLA30-10 (Huawei, Qualcomm, ZTE)
· Option 2: TDLA30-10,TDLC30-100,TDLD30-5 (Ericsson)
· Recommended WF
· TBA

Issue 2-1-5: MCS
· Proposals
· Option 1: 13 (Huawei, Qualcomm)
· Option 2: 4,13 and 17 (Ericsson)
· Option 4: 13 for low rank; 19 for high rank (ZTE)
· Option 5: 64QAM (Nokia)
· Recommended WF
· TBA

Issue 2-1-6: Whether to define dedicated test cases for vehicle devices
· Proposals
· Option 1: Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case. (Nokia)
· Option 2: No
· Recommended WF
· TBA

Issue 2-1-7: SCS/Bandwidth
· Proposals
· Option 1: (Ericsson, Huawei, Qualcomm, ZTE, NTT DOCOMO)
· FDD: 15kHz/10MHz (If agreed)
· TDD: 30kHz/40MHz 
· Recommended WF
· Agree with Option 1?

Issue 2-1-8: DMRS configuration
· Proposals
· Option 1: DMRS Type 1 with 2+2 with symbol# 2,3,10,11 (Ericsson, ZTE)
· Recommended WF
· TBA

Issue 2-1-9: Start symbol and Length for PDSCH/PDCCH
· Proposals
· Option 1: S=2, L=12 for PDSCH and S=0, L=2 for PDCCH (NTT DOCOMO, ZTE)
· Recommended WF
· Agree with Option 1

Issue 2-1-10: Number of HARQ process
· Proposals
· FDD (if agreed)
· Option 1: 4 (ZTE)
· TDD
· Option 1: 8 (Ericsson, ZTE)
· Recommended WF
· TBA

Issue 2-1-11: Overhead
· Proposals
· Option 1: 6 (Ericsson)
· Recommended WF
· TBA

Issue 2-1-12: Test metric 
· Proposals
· Option 1: 70% of maximum TP (Huawei, Qualcomm, Ericsson)
· Recommended WF
· Agree with Option 1

Issue 2-1-13: Other parameters:
	Assumptions
	Value

	Carrier Frequency [GHz]
	3.5

	PRB bundling size
	2

	CP Type
	Normal CP

	Channel Estimation
	Realistic channel estimation



Issue 2-1-14: Test cases
· Option 1: (Ericsson)
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	
TDD
UL/DL
Pattern
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
(106)
	QPSK, 0.30
	FR1.30-1
	8
	TDLC30-100
	8x8, ULA Low
	70
	TBD

	1-2
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	8
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-3
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	7
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-4
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	6
	TDLA30-10
	8x8, ULA Low
	70
	TBD

	1-5
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	6
	TDLD30-5
	8x8, ULA Low
	70
	TBD

	1-6
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	5
	TDLA30-5
	8x8, ULA Low
	70
	TBD

	1-7
	40 / 30
(106)
	64QAM, 0.43
	FR1.30-1
	5
	TDLD30-5
	8x8, ULA Low
	70
	TBD



· Option 2: (Qualcomm)
· FDD:
	Reference channel
	Bandwidth (MHz)/Subcarrier
Spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Rank

	[bookmark: _Hlk118312920]R.PDSCH.1-2.4
	10 / 15 
	16QAM, 0.48
	TDLA30-10
	4x8, ULA Low
	4

	R.PDSCH.1-2.4
	10 / 15 
	16QAM, 0.48
	TDLA30-10
	8x8, ULA Low 
	8



· TDD:
	Reference channel (TDD)
	Bandwidth (MHz)/Subcarrier
Spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Rank

	R.PDSCH.2-2.4
	40 / 30
	16QAM,0.48
	FR 1.30-1
	TDLA30-10
	4x8, ULA Low
	4

	R.PDSCH.2-2.4
	40 / 30
	16QAM,0.48
	FR 1.30-1
	TDLA30-10
	8x8, ULA Low
	8



· Option 3: (ZTE)
	[bookmark: OLE_LINK111]Parameter
	Unit
	Value

	Channel Bandwidth/SCS
	MHz/KHz
	40/30 for TDD and 10/15 for FDD  

	TDD pattern 
	
	7D1S2U S=6D+4G+4U

	MCS
	
	13 for low rank

	
	
	19 for high rank

	MIMO configuration
	
	1x8, 2x8, ULA Low for Rank 1
2x8, ULA Low for Rank 2
4x8, 4x8 ULA Low for Rank 3, 4
 8x8, ULA Low for high Rank 5,6 7, 8

	Propagation conditions
	
	TDLA30-10

	HARQ process number
	
	4 for FDD and 8 for TDD

	[bookmark: _Hlk78538817]PDSCH configuration
	Mapping type
	
	Type A

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	[bookmark: _Hlk78538787]
	[bookmark: OLE_LINK53]PRB bundling size
	
	2

	
	PRB bundling type
	
	Static

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	DMRS Type 1

	
	Number of additional DMRS
	
	1

	
	Antenna ports indexes
	
	{1000} for Rank 1 
{1000, 1001} for Rank 2 
{1000-1002} for Rank 3
{1000-1003} for Rank 4 
{1000-1004} for Rank 5
{1000-1005} for Rank 6
{1000-1006} for Rank 7
{1000-1007} for Rank 8

	CSI-RS for tracking
	CSI-RS periodicity
	Slots
	15 kHz SCS: 20 for CSI-RS resource 1,2,3,4
30 kHz SCS: 40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4



· Option 4: (Huawei)
	Rank
	Duplex mode
	Bandwidth/SCS
	Propagation conditions
	Antenna configurations
	Candidate receiver
	MCS

	1
	TDD
	40MHz/30kHz
	TDLA30-10 ULA medium B
	2x8
	MMSE-IRC
	13

	2
	TDD
	40MHz/30kHz
	TDLA30-10 Low
	2x8
	MMSE-IRC
	13

	8
	TDD
	40MHz/30kHz
	TDLA30-10 ULA Low
	8x8
	MMSE-IRC
	13



· Recommended WF
· This depends on the conclusions from Issues 2-1-1 to 2-1-13.

Sub-topic 2-2 SDR requirements
Issue 2-2-1: MIMO layers and Modulation order
· Proposals
· 256QAM
· Option 1: RAN4 to study the feasibility of 256QAM with 8 MIMO layers (Qualcomm)
· Option 2: 256QAM with max PDSCH MIMO layers = 6 or 8 (Ericsson)
· Option 3: 256QAM with 8 MIMO layers (Huawei)
· 1024QAM
· Option 1: RAN4 to study the feasibility of 1024QAM with 4 MIMO layers (Qualcomm)
· Option 2: 1024QAM with 2 MIMO layers (Ericsson)
· Recommended WF
· RAN4 to define SDR requirements for QPSK, 16QAM and 64QAM with 8 layers?
· Study the feasibility of 256QAM with 6 or 8 MIMO layers
· Study the feasibility of 1024QAM with 4 MIMO layers

Issue 2-2-2: Maximum MCS for scaling factor 1 with maximum MIMO layers for each modulation order
· Proposals
· Option 1: MCS27 for 64QAM and MCS26 for 256QAM (Huawei)
· Option 2: Further study (Ericsson)
· Recommended WF
· TBA

Issue 2-2-3: DMRS configuration
· Proposals
· Option 1: Don’t configure additional DMRS symbol (Huawei)
· Recommended WF
· TBA 

Issue 2-2-4: MCS look-up Table
· Proposals
· Option 1: Define MCS look-up Table as follows (Huawei)
	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	8
	8
	1
	26

	8
	8
	0.8
	23

	8
	8
	0.75
	22

	8
	8
	0.4
	12

	8
	6
	1
	27

	8
	6
	0.8
	25

	8
	6
	0.75
	24

	8
	6
	0.4
	15

	8
	4
	1
	16

	8
	4
	0.8
	16

	8
	4
	0.75
	16

	8
	4
	0.4
	11

	8
	2
	1
	9

	8
	2
	0.8
	9

	8
	2
	0.75
	9

	8
	2
	0.4
	5

	Note 1:	MCS Index for maximum modulation format 2,4 and 6 is based on MCS index Table 1 defined in clause 5.1.3.1 of TS 38.214 [12]
Note 2:	MCS Index for maximum modulation format 8 is based on MCS index Table 2 defined in clause 5.1.3.1 of TS 38.214 [12]



· Recommended WF
· Depends on evaluations from interesting companies.
Topic #3: PDCCH requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218314
	Ericsson
	Proposal 9: Define PDCCH demodulation requirements for 8 Rx UE in FR1 with the following test setup.

	R4-2218941
	Qualcomm Incorporated
	Proposal 1: Demod requirements be only considered for PDSCH, and not for PDCCH, and PBCH.

	R4-2219046
	ZTE
	Proposal 5. To consider Table 2-2 ~Table 2-8 as PDCCH simulation assumptions for 8Rx requirements.

	R4-2219515
	Huawei
	Proposal 1: RAN 4 to define PDSCH, SDR and CSI requirements and not to define PDCCH, PBCH requirements for 8RX UE.

	R4-2219769
	MediaTek Inc.
	Proposal 5: Do not define PDCCH and PBCH requirements for 8Rx UE.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 Test cases
Issue 3-1-1: Whether to define demodulation requirements for PDCCH 
· Proposals
· Option 1: No, not define demodulation requirements for PDCCH (Qualcomm, MTK, Huawei)
· Option 2: Yes, define demodulation requirements for PDCCH (Ericsson, ZTE)
· Recommended WF
· TBA

Issue 3-1-2: Test cases for PDCCH (if agreed)
· Proposal 
· Option 1: Define PDCCH demodulation requirements for 8 Rx UE in FR1 with the following test setup and test parameters: (Ericsson)

	Test num
	Interleaver
size
	REG bundle size
	CORESET RB
	CORESET duration
	Aggrega-tion level
	Propagation condition
	Antenna config
	DCI
format
	Info
Bit
	SNR (dB) @ 1% 
Pm-dsg

	1
	3

	2
	102
	1
	2
	TDLA30-10
	1x8 ULA Low
	1_0
	41
	New

	2
	3
	2
	102
	1
	4
	TDLA30-10
	1x8 ULA Low
	1_1
	53
	New

	3
	NA
	6
	90
	1
	8
	TDLA30-10
	2x8 ULA Low
	1_1
	53
	New

	4
	3
	6
	48
	2
	16
	TDLA30-10
	2x8 ULA Low 
	1_0
	41
	 New            



	[bookmark: _Hlk117780654]Parameter
	Unit
	1 Tx Antenna
	2 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	Test 3: Non-interleaved
Other tests: interleaved
	Interleaved

	Interleaver size
	
	3

	REG bundle size
	
	                              2
	6

	Shift Index
	
	0



· Option 2: Define PDCCH demodulation requirements for 8 Rx UE in FR1 by considering the following PDCCH simulation assumptions: (ZTE)
· TDD
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	
	
	

	1
	40 
	102
	1
	2
	R.PDCCH. 2-1.1 TDD
	TDLA30-10
	1x8 Low

	2
	40 
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300-100
	1x8 Low

	3
	40 
	48
	2
	16
	R.PDCCH. 2-2.1 TDD
	TDLA30-10
	1x8 Medium A



	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	
	
	

	1
	40 
	90
	1
	8
	R.PDCCH. 2-1.3 TDD
	TDLC300-100
	2x8 Low



	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.2-1.1 TDD
	R.PDCCH.2-1.2 TDD
	R.PDCCH.2-1.3 TDD
	R.PDCCH.2-2.1 TDD

	Subcarrier spacing
	kHz
	30
	30
	30
	30

	CORESET frequency domain allocation
	
	102
	102
	90
	48

	CORESET time domain allocation
	
	1
	1
	1
	2

	Aggregation level
	
	2
	4
	8
	16

	DCI Format
	
	1_0
	1_1
	1_1
	1_0

	Payload (without CRC)
	Bits
	41
	53
	53
	41



· FDD
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	
	
	

	1
	10 
	24
	2
	2
	R.PDCCH. 1-2.1 FDD
	TDLA30-10
	1x8 Low

	2
	10 
	24
	2
	2
	R.PDCCH. 1-2.3 FDD
	TDLC300- 100
	1x8 Low

	3
	10 
	48
	2
	4
	R.PDCCH. 1-2.4 FDD
	TDLA30-10
	1x8 Low

	4
	10 
	48
	1
	4
	R.PDCCH.1-1.1 FDD 
	TDLA30-10
	1x8 Low

	5
	10 
	48
	2
	16
	R.PDCCH. 1-2.6 FDD
	TDLA30-10
	1x8 Medium A



	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix

	
	
	
	
	
	
	
	

	1
	10 
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x8 Low

	2
	10 
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x8 Low

	3
	10 
	48
	1
	4
	R.PDCCH.1-1.2 FDD
	TDLA30-10
	2x8 Low



	Parameter
	Unit
	Value

	Reference channel
	
	R.PDCCH.1-1.1 FDD
	R.PDCCH.1-1.2 FDD

	Subcarrier spacing
	kHz
	15
	15

	CORESET frequency domain allocation
	
	48
	48

	CORESET time domain allocation
	
	1
	1

	Aggregation level
	
	4
	4

	DCI Format
	
	1_0
	1_1

	Payload (without CRC)
	Bits
	39
	52



· Recommended WF
· TBA 
PBCH requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218314
	Ericsson
	Proposal 10: Do not define PBCH demodulation requirements for 8 Rx UE in FR1. 

	R4-2218941
	Qualcomm Incorporated
	Proposal 1: Demod requirements be only considered for PDSCH, and not for PDCCH, and PBCH.

	R4-2219046
	ZTE
	Proposal 6. To consider Table 2-9 and Table 2-10 as PBCH simulation assumptions for 8Rx requirements.

	R4-2219515
	Huawei
	Proposal 1: RAN 4 to define PDSCH, SDR and CSI requirements and not to define PDCCH, PBCH requirements for 8RX UE.

	R4-2219769
	MediaTek Inc.
	Proposal 5: Do not define PDCCH and PBCH requirements for 8Rx UE.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 Test setup
Issue 4-1-1: Whether to define demodulation requirements for PBCH 
· Proposals
· Option 1: No, not define demodulation requirements for PBCH (Huawei, Ericsson, Qualcomm, MTK)
· Option 2: Yes, define demodulation requirements for PBCH (ZTE)
· Recommended WF
· TBA

Issue 4-1-2: Test setup for PBCH (if agreed)
· Proposal 
· Option 1: (ZTE):
· TDD
	Parameter
	Unit
	Value

	Bandwidth / Subcarrier spacing 
	MHz /kHz
	40/30

	TDD UL-DL pattern	
	
	7D1S2U S=6D+4G+4U

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks with
in an SS burst set periodicity
	
	1

	SS/PBCH block index
	
	0

	SS/PBCH block periodicity
	ms
	20

	Propagation condition
	
	TDLA30-10

	Antenna configuration and correlation matrix
	
	1 x 8 Low

	Modulation
	
	QPSK

	Target coding rate
	
	56/864

	Payload (without CRC and timing related PBCH payload bits)
	bits
	24



· FDD
	Parameter
	Unit
	Value

	Bandwidth / Subcarrier spacing 
	MHz/KHz
	10/15

	Physical Cell ID
	
	0

	Cyclic prefix
	
	Normal

	Number of SS/PBCH blocks within an SS burst set periodicity
	
	1

	SS/PBCH block index
	
	0

	SS/PBCH block periodicity
	ms
	20

	Propagation condition
	
	TDLC300-100

	Antenna configuration and correlation matrix
	
	1 x 8 Low

	Modulation
	
	QPSK

	Target coding rate
	
	56/864

	Payload (without CRC and timing related PBCH payload bits)
	bits
	24



· Recommended WF
· TBA 
CSI requirements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218314
	Ericsson
	Proposal 12: Define the CQI reporting requirements for 8Rx UE under static conditions considering 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.
Proposal 13: Define PMI reporting requirements for 8 Rx UE considering
· 40 MHz/30 kHz
· Propagation environment: TDLA30-5
· Single PMI- with 8 Tx Type I with single panel codebook and antenna configuration: High XP 8 x 8 with (N1, N2) = (4, 1)
· Multiple PMI with 16 Tx Type II codebook and antenna configuration: Medium XP 16x8 with (N1, N2) = (4, 2)
Proposal 14: Do not define RI reporting for 8 Rx UE.


	R4-2218941
	Qualcomm Incorporated
	Proposal 9: Follow LTE approach for Rank Indicator and not specify new 8Rx requirements.
Proposal10: Follow LTE approach for PMI reporting and not specify new 8Rx requirements. 
Proposal 11: Follow LTE approach for CQI reporting and specify requirements with AWGN rank4.


	R4-2219515
	Huawei
	Proposal 11: Follow LTE that only defining CQI requirements under static channel model with rank4.


	R4-2219728
	Nokia, Nokia Shanghai Bell
	Proposal 9:RAN4 to extend the PMI and Rank reporting for 8 RX case.
Proposal 10:For 8Rx CSI requirements, RAN4 to define CQI requirements under AWGN and fading conditions.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1 CQI requirements
Issue 5-1-1: Whether define CQI requirements for 8RX
· Proposal 
· Option 1: Yes, but only under static conditions with rank 4 (Ericsson, Huawei, Qualcomm)
· Option 2: Yes, under both static and fading conditions (Nokia)
· Recommended WF
· TBA

Issue 5-1-2: Test setup for CQI requirements for static conditions 
· Proposal
· Option 1: (Ericsson)
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.
· Recommended WF
· TBA

Sub-topic 5-2 PMI requirements
Issue 5-2-1: Whether define PMI requirements for 8RX
· Proposal 
· Option 1: Yes (Nokia, Ericsson)
· Option 2: No (Huawei, Qualcomm)
· Recommended WF
· TBA

Issue 5-2-2: Test setup for PMI requirements if agreed
· Proposal 
· Option 1: (Ericsson)
· 40 MHz/30 kHz
· Propagation environment: TDLA30-5
· Single PMI- with 8 Tx Type I with single panel codebook and antenna configuration: High XP 8 x 8 with (N1, N2) = (4, 1)
· Multiple PMI with 16 Tx Type II codebook and antenna configuration: Medium XP 16x8 with (N1, N2) = (4, 2) 
· Recommended WF
· TBA 

Sub-topic 5-3 RI requirements
Issue 5-3-1: Whether to define RI requirements
· Proposals
· Option 1: Yes (Nokia)
· Option 2: No (Ericsson, Huawei, Qualcomm)
· Recommended WF
· TBA
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