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1. Introduction
In last RAN4 #105 meeting, general test scope, UE PDSCH and CSI requirements for FR1 8Rx have some agreements in WF [1]. In this contribution, we share our views on open issues of PDSCH/SDR/CSI requirements.
2. Discussion
2.1 PDSCH requirements
Open issues on the PDSCH requirements in WF [1] as below, we have following analysis and views.
	Antenna configuration 
· Option 1
· Rank 1,2: 2T8R
· Rank 3,4: 4T8R
· Rank 5,6,7,8: 8T8R
· Other options not precluded
Correlation matrix
· Option 1: Only ULA low,
· Option 2:ULA Low and ULA medium
· Option 3:ULA Low and ULA medium B
MCS
· Option 1: 13
· Option 2: 4,13 and 17 
· Option 3: 13 for low rank; 19 for high rank 
· Option 4: MCS related to 64QAM
Different MCS configuration
· For cases with rank>4, FFS config different or same MCS for two codewords.
Whether to define dedicated test cases for vehicle devices
· Option 1: Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case. 
· Option 2: No
SCS/Bandwidth
· FDD: 15kHz/10MHz (If agreed)
· TDD: 30kHz/40MHz 
DMRS configuration
· For rank>4: DMRS Type 1 with 2+2 with symbol# 2,3,10,11 
· For rank<=4: DMRS Type 1 with 1+1 with symbol# 2,10 
Start symbol and Length for PDSCH/PDCCH
· S=2, L=12 for PDSCH and S=0, L=2 for PDCCH 
Number of HARQ process
· FDD:4
· DD:8
Overhead
· Option 1: 6 
· Other options not precluded
Test metric 
· Option1: 70% of maximum TP
· Option 2: 70% and 30% of maximum TP
· Option 3: Other options are not precluded
Other parameters:
	Assumptions
	Value

	Carrier Frequency [GHz]
	3.5

	PRB bundling size
	2

	CP Type
	Normal CP

	Channel Estimation
	Realistic channel estimation





Antenna configuration 
As agreement on rank2, 4 and 8 as first priority for the 8Rx feasibility study and initial simulation alignment purpose, we need to define the antenna configuration for each rank in order to align the simulation configuration. For rank2, 2T8R; rank4, 4T8R; rank8, 8T8R.
Proposal 1: Antenna configuration for rank2, 4 and 8 
Rank2: 2T8R
Rank4: 4T8R
Rank8: 8T8R
Correlation matrix
Although the objectives of performance part for Rel-18 RF FR1 requirement focus evolution include on enable 8Rx for CPE/FWA/vehicle/industrial devices in [2], the number of Rx antennas increase from 2 or 4 to 8, the correlation between antennas may increase accordingly. Thus, we also need to consider higher correlation than low correlation matrix. We would like to introduce medium A (defined in 3GPP 38.101-4 Table B.2.3.1.2-1) correlation matrix as additional test parameters.
Proposal 2:  Use ULA Low and ULA medium A as test correlation matrix.
MCS
[bookmark: _GoBack]As there is no Rank 8 related NR PDSCH test requirements, it is not reasonable to define one MCS level directly. We propose to define the final MCS level according to simulation results from companies. While for rank2 and rank4, there are 4Rx related NR PDSCH test requirements, then we could deduce 8Rx related PDSCH requirements to some extent. Our initial simulation results are in [3].
Proposal 3: MCS used for the initial simulation assumptions:
Rank2: MCS19
Rank4: MCS13 and MCS17
Rank8: MCS4, MCS13 and MCS17

Different MCS configuration
For cases with rank 8, 3GPP38.211 Table7.3.1.3-1 describes that first 4 layers mapping to the first codeword and last 4 layers mapping to the second codeword. Although the first codeword and the second codeword may use different MCS levels in reality, the main purpose of 8Rx PDSCH requirements is to verify UE processing complexity and performance with high rank. Thus define the same MCS level for two codewords is enough to achieve the aim.
Proposal 4: For rank 8, the same MCS level for two codewords should be defined.
Whether to define dedicated test cases for vehicle devices
As the objectives of performance part for Rel-18 RF FR1 requirement focus evolution include on enable 8Rx for vehicle devices in [2], it is necessary to define 8Rx requirements for two layers, low MCS cases.
Proposal 5: Support option 1 (Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case.)
Test metric 
For the propagation conditions agreements in RAN4 #105 meeting, we have agreements as “For initial simulation alignment purpose: TDLA30-10 for Rank >2; TDLA 30-10 and TDC30-100 for Rank =2”. According to RAN4 current PDSCH demodulation requirements metric for rank2 and rank4, it should be enough to define 70% of maximum TP as 8Rx test metric.
Proposal 6: Use option 1 (Option1: 70% of maximum TP) as 8Rx PDSCH demodulation test metric.
8 ports case N1 and N2 configuration 
From the common test parameters in 3GPP 38.101-4 Table 5.2-1, PDSCH & PDSCH DMRS Precoding configuration should be “Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination, and with PRB bundling granularity”. While from 3GPP 38.214 Table 5.2.2.2.1-2, 8 ports has two sets N1 and N2 configurations. It’s better to select one set as simulation alignment configuration. 
Proposal 7: Use N1=4 and N2=1 for 8 ports case initial simulation results alignment.
2.2 SDR requirements
The purpose of SDR (sustained data rate) test is to verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received packet corresponding to the maximum data rate indicated by UE capabilities. Open issues on the SDR requirements in WF [1] as below, we have following analysis and views.
	MIMO layers and Modulation order
· 256QAM
· Option 1: RAN4 to study the feasibility of 256QAM with 8 MIMO layers 
· Option 2: 256QAM with max PDSCH MIMO layers = 6 or 8 
· Option 3: 256QAM with 8 MIMO layers 
· Other options are not preluded
· 1024QAM
· Option 1: RAN4 to study the feasibility of 1024QAM with 4 MIMO layers
· Option 2: 1024QAM with 2 MIMO layers
· Option 3: Don’t introduce 1024QAM for SDR requirements
· Option 4: Further study the feasibility of 1024QAM, including the maximum achievable MIMO layers and MCS
Maximum MCS for scaling factor 1 with maximum MIMO layers for each modulation order
· Option 1: MCS27 for 64QAM and MCS26 for 256QAM
· Option 2: Further study 
DMRS configuration
FFS for DMRS configuration
MCS look-up Table
· Option 1: Define MCS look-up Table as follows 
	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]


· Other options are not precluded


MIMO layers and Modulation order
For UE capable of 64QAM and 256QAM, current RAN4 specification only defines SDR requirment up to rank 4. However, 8Rx is introduced in this WI, we need to study the feasibility of 64QAM and 256QAM with 8 MIMO layers.
Proposal 8: For UE capable of 64QAM and 256QAM, RAN4 to study the feasibility of 64QAM and 256QAM with 8 MIMO layers.
For UE capable of 1024QAM, considering it is hard to support 1024QAM and 8 MIMO layers at the same time, and LTE has introduced 1024QAM SDR tests for 4Rx with 4 MIMO layers in 3GPP 36.101. Therefore it is reasonable to support studying the feasibility of 1024QAM with 4 MIMO layers.
Proposal 9: For UE capable of 1024QAM, option 1 (RAN4 to study the feasibility of 1024QAM with 4 MIMO layers).
2.3 CSI requirements
In last meeting RAN4 #105, below agreements about CSI requirments are decided.
	Whether define CQI requirements for 8RX
· Introduce CQI requirements with rank 4 under static channel
Test setup for CQI requirements for static conditions 
· 40 MHz/30 kHz, 106 RBs.
· CQI index for up to 64QAM.
· Rank 4.
Whether define PMI requirements for 8RX
· FFS whether to define PMI requirements
Test setup for PMI requirements if agreed
· Option 1: 
· 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) 
· Other options are not precluded. 
Whether to define RI requirements
FFS whether to define RI requirements


About the 8Rx CSI requirements, we propose not to introduce PMI and RI requirements as limited benefit is expected.
Proposal 10: Only introduce CQI requirements for 8Rx CSI requirements, do not introduce PMI and RI requirements for 8Rx CSI requirements.
3 Conclusion
In this contribution, we provide analysis and views on 8Rx UE demodulation and CSI requirements for remaining open issues.
Proposal 1: Antenna configuration for rank2, 4 and 8 
Rank2: 2T8R
Rank4: 4T8R
Rank8: 8T8R
Proposal 2:  Use ULA Low and ULA medium A as test correlation matrix.
Proposal 3: MCS used for the initial simulation assumptions:
Rank2: MCS19
Rank4: MCS13 and MCS17
Rank8: MCS4, MCS13 and MCS17
Proposal 4: For rank 8, the same MCS level for two codewords should be defined.
Proposal 5: Support option 1 (Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case.)
Proposal 6: Use option 1 (Option1: 70% of maximum TP) as 8Rx PDSCH demodulation test metric.
Proposal 7: Use N1=4 and N2=1 for 8 ports case initial simulation results alignment.
Proposal 8: For UE capable of 64QAM and 256QAM, RAN4 to study the feasibility of 64QAM and 256QAM with 8 MIMO layers.
Proposal 9: For UE capable of 1024QAM, option 1 (RAN4 to study the feasibility of 1024QAM with 4 MIMO layers).
Proposal 10: Only introduce CQI requirements for 8Rx CSI requirements, do not introduce PMI and RI requirements for 8Rx CSI requirements.
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