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1 General 
Duplex model

· Focus on TDD as first priority

· FFS on FDD pending on the progress in RF core requirements. 

TDD UL-DL pattern
· 7D1S2U with S:6D+4G+4U
Tx EVM value to be considered
· QPSK/16QAM/64QAM: 6%

· 256QAM: [3%] 
· 1024QAM: 2.5%
Test scenario
· Focus on single CC for PDSCH and SDR requirements as 1st priority

· FFS on the CA requirements 

Static propagation condition 

· Define static propagation conditions for 8Rx, include 1 port、2 port、4 port and 8port as following: 

· 1 Port: 
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· 2 Port: 
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· 4 Port: 
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· 8 Port: 
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MIMO Channel Correlation matrix

· Reuse the 8Rx MIMO channel correlation matrices for UE and gNB in LTE for NR 8Rx requirements
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Whether to define demodulation requirements for PDCCH 

· FFS whether PDCCH requirements shall be specified for 8Rx

· PDSCH shall be prioritized over PDCCH for initial simulation work. 
Whether to define demodulation requirements for PBCH
· Don’t introduce PBCH requirements 
Spec structure 
· Option 1:
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


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


· Other options are not precluded.

2 PDSCH requirements
Applicable test scenarios
· Focus on PDSCH mapping type A as first priority
· FFS PDSCH mapping type B
MIMO layers
· Focus on Rank 2, 4, 8 as first priority for the feasibility study and initial simulation alignment purpose. 

· Other options not precluded 

· FFS PDSCH requirements definition coverage on number of MIMO layers  

Propagation conditions

· For initial simulation alignment purpose:

· TDLA30-10 for Rank >2

· TDLA 30-10 and TDC30-100 for Rank =2 

· FFS the propagation conditions for requirements definition: 
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
· TDD: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


3 SDR requirements
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
4 CSI requirements
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
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