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1 General 

Issue 1-1: Whether to consider CA requirements
· Focus on single CC performance requirements definition now
· Discuss CA scenario after RF session agrees to define any CA band combination(s) for 8Rx

Issue 1-2: Duplex mode
· Focus on TDD and then define requirements for FDD when RF session has conclusion for FDD

Issue 1-3: EVM for PDSCH and SDR simulation
· Tx EVM = 6% for up to 64QAM   
· Tx EVM = 3% for 256QAM
· Tx EVM = 2.5% for 1024QAM

Issue 1-4: Whether to define PDCCH requirements
· FFS whether to consider PDCCH requirements

Issue 1-5: PDCCH simulation assumptions (If agreed)
· Option 1
· FR1 TDD, 40 MHz/30 kHz
	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
	3
	6
	90
	1
	8
	TDLA30-10
	2x8 ULA Low
	1_1
	53
	New

	4
	NA
	6
	48
	2
	16
	TDLA30-10
	1x8 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 4: Non-interleaved
Other tests: interleaved
	Interleaved

	Interleaver size
	
	3

	REG bundle size
	
	                              2
	6

	Shift Index
	
	0



· Other options are not precluded 
· Interested companies can bring some typical scenarios that PDCCH decoding is the bottleneck of PDSCH performance for 8Rx UE in next meeting.

Issue 1-6: OTA testability
	Only define conducted performance requirements for 8Rx

Issue 1-7: Applicability rules
· Rank 2: [Existing corresponding rank 2 test cases can be skipped with test applicable rule if new test case with rank 2 verified]
· Rank 4: Existing rank 4 test cases can be skipped with test applicable rule if new test case with rank 4 verified
· Consider following description as start point
	· Case1: with both 2Rx and 4Rx supported RF bands
· Case2: without 2Rx supported RF bands but with 4Rx supported RF bands
· Case3: with 2Rx supported RF bands but without 4Rx supported RF bands
· Case4: without both 2Rx and 4Rx supported RF bands, i.e. with only 8Rx supported RF bands
Test applicability rules Table
	Antenna port# in the supported RF bands
	2Rx test
	4Rx test
	8Rx test 

	Case1
	×
	√
	√

	Case2
	×
	√
	√

	Case3
	√
	×
	√

	Case4
	×
	√
	√



For PDSCH requirements:
· Case1&Case2: For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.2.3.2 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3: For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.2.2.2 with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier tests specified in 5.2.3.2 with 4Rx except cases listed in Table 5.2.3.1.1-7 (Enhanced Receiver Type 1), 5.2.3.2.16 (MMSE-IRC with inter cell interference), 5.2.3.2.17(MMSE-IRC with intra cell inter user interference),   5.2.3.2.18(CRS-IM with scenario1) and 5.2.3.2.19 (CRS-IM with scenario2) are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. The SNR requirements should be applied with [1.5] dB less than the number specified for 4Rx tests.
For PDCCH requirements:
· Case1&Case2:For 8RX capable UEs support only 4Rx bands or both 2RX and 4RX bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 4Rx supported RF bands by connecting 4 out of 8 Rx with data source from system simulator, and the other 4 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 4Rx should be applied. 
· Case3:For 8RX capable UEs support only 2Rx bands, all single carrier test cases specified in 5.3.2.2 except 5.3.2.2.4 (RedCap) with 2Rx are tested on any of the 2Rx supported RF bands by connecting 2 out of 8 Rx with data source from system simulator, and the other 6 Rx are connected with zero input, depending on UE’s declaration and AP configuration. Same requirements specified with 2Rx should be applied. 
· Case4: For 8RX capable UEs without support of any 4Rx and 2Rx bands, all single carrier test cases specified in 5.3.3.1 with 4Rx are tested on any of the 8Rx supported RF bands by duplicating the fading channel from each Tx antenna and add independent noise for each Rx antenna. Same requirements specified with 4Rx should be applied. 
For SDR, CSI requirements
· For 8RX capable UEs, only apply 8RX tests and no need to apply 2RX and 4RX test.




2 PDSCH requirements
Issue 2-1: MIMO layers
· Rank 2, 4 and 8

Issue 2-2: Antenna configuration
· Rank 2: 2T8R
· Rank 4: 4T8R
· Rank 8: 8T8R

Issue 2-3: Antenna correlation 
· Rank 2: ULA Medium B
· Rank 4: ULA Low
· Rank 8: ULA Low

Issue 2-4: Propagation conditions
· Rank 2: TDLC300-100 ,TDLA30-10
· Rank 4 and 8: TDLA30-10
· FFS on consideration of beamforming model on top of TDL channel model for two MCS configuration

Issue 2-5: MCS configuration
· The following MCS can be used starting point;
Rank 2: 
· up to 256QAM: [MCS26] (table 2); (Low correlation) (Only forTDLA30-10)
· MCS16 (Medium B); 
· MCS19(Medium B)
· MCS23(Low)
Rank 4: 
· up to 64QAM: MCS26; 
· MCS17; 
[bookmark: _GoBack]Rank 8: 
· up to 64QAM: MCS20; 
· MCS13;
· 

Issue 2-6: Two MCS configuration for Rank>4
· Option 1: Configure two MCSs for Rank>4 and discuss the spatial channel model to be used to guarantee different precoding gain for each layer 
· Option 2: Only consider single MCS

Issue 2-7: Overhead
· 	Overhead = 0 

Issue 2-8: Mapping Type
· PDSCH mapping Type A
· FFS PDSCH mapping Type B

Issue 2-9: TRS configuration 
· Configure TRS symbols in symbol#{5, 9}

Issue 2-10: NZP-CSI-RS configuration 
· NZP CSI-RS configuration of row 6 for 8 layers.

Issue 2-11: Whether consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx
· Option 1: Yes, also define ‘Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH’ for 8Rx UE similar as 5.2.2.1.2, 5.2.3.1.2 in 38.101-4.
· Option 2: No

Issue 2-12: Special slot
· Not schedule PDSCH in special slot for 8 layers cases

Issue 2-13: N1 and N2 configuration for 8Tx case
·  (N1,N2)=(4,1)

Issue 2-14: Test metric
· Only 70% of maximum TP

Issue 2-14: Simulation assumptions
· Companies are encouraged to bring simulation results based on assumptions listed in Table2-1 and 2-2
Table 2-1: Common simulation assumptions
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

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

	SCS(kHz)/Bandwidth (MHz)
	
	30/40

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	Maximum HARQ transmissions
	
	4

	Tx EVM (Explicitly modeled in the simulation)
	
	64QAM:6%
256QAM:3%





3 SDR requirements
Issue 3-1: Whether to configure additional DMRS symbol
· Yes

Issue 3-2: Feasibility of 64QAM 
· It is feasible to define SDR test for 8 MIMO layer for 64QAM
· Companies can bring the simulation results in next meeting for the maximum achievable MCS

Issue 3-3: Feasibility of 256QAM
· Evaluate SDR test cases for 2, 4 and 8 MIMO layers for 8Rx; FFS 6 MIMO layers
· 2 and 4 MIMO layers: Use the existing MCS value defined in Table 5.5A-5 of TS 38.101-4
· 8 MIMO layers: FFS the max achievable MCS 

Issue 3-4: Feasibility of 1024QAM
· FFS whether it is feasible to consider 1024QAM
· If it is feasible to introduce requirements for 1024QAM
· FFS the maximum achievable MIMO layers: Rank 2 or Rank 4
· FFS the maximum achievable MCS

Issue 3-5: Simulation assumptions
· Companies are encouraged to bring simulation results based on assumptions listed in Table 3-1. 
· The results are formulated as maximum achievable MCS for each combination of modulation and MIMO layers
Table 3-1: Simulation assumptions
	Parameter
	Unit
	Value

	PDSCH configuration
	Mapping type
	
	Type A

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	wideband

	
	Resource allocation type
	
	Type 0

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Length
	
	1 for Rank <= 4
2 for Rank > 4

	
	Antenna ports indexes
	
	{1000, 1001} for 2 Layers CCs
{1000 – 1003} for 4 Layers CCs
{1000 – 1005} for 6 Layers CCs
{1000 – 1007} for 8 Layers CCs

	
	Number of PDSCH DMRS CDM group(s) without data
	
	1 for 2 layers CCs
2 for others

	PTRS configuration
	
	PTRS is not configured

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,2,3,1}

	PDSCH & PDSCH DMRS Precoding configuration
	
	Single Panel Type I, Random precoder selection updated per slot, with equal probability of each applicable i1, i2 combination with PRB bundling granularity chosen avoid zeros on Rx

	Propagation condition
	
	Static propagation condition
No external noise sources are applied

	Tx EVM
	
	Tx EVM = 6% for up to 64QAM   
Tx EVM = 3% for 256QAM
Tx EVM = 2.5% for 1024QAM

	MIMO layers
	
	64QAM and 256QAM: 8 
1024QAM: 2, 4

	Antenna configuration
	2 layers
	
	2x8

	
	4 layers 
	
	4x8

	
	8 layers 
	
	8x8





4 CSI requirements
Issue 4-1: Simulation assumptions for CQI requirmeents
· Antenna configuration: XP 4T8R
· (N1,N2)=(2,1); (O1,O2)=(4,1)
· ReportQuantity: CRI/Ri/i1/CQI
· Two-one-TypeI-SinglePanel-Restriction: 0b00000001
· TypeI-SinglePanel-codebookSubsetRestriction-i2: 0x0000000000000001

Issue 4-2: Summary of simulation assumptions for CQI requirements
· Companies are encouraged to bring simulation results based on assumptions listed in Table 4-1

Table 4-1: Simulation assumptions for CQI test
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	Duplex Mode
	
	TDD

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

	SNR
	 dB
	TBD
	TBD
	TBD
	TBD

	Propagation channel
	
	static channel model with 4T8R

	Antenna configuration
	
	XP 4×8 

	Beamforming Model
	
	As specified in Annex B.4.1 in 38.101-4

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 5,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	9

	
	CSI-RS
periodicity and offset
	slot
	10/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	4

	
	CDM Type
	
	FD-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	Row 4,(0)

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	10/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	0

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)

	
	(4, 9)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	10/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-i1/CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	16

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	10/9

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1)

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	CodebookSubsetRestriction
	
	The codebook is restricted to i1,1=0, i1,2=0,i1.3=0 and i2=0

	
	RI Restriction
	
	00001000

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	9.5

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-3, TBS.3-4



Issue 4-3: SNR for CQI requirements
· Option 1: [2, 3] dB and [8, 9]dB 
· Option 2: [4, 5] dB and [10, 11]dB 
· Option 3: [1, 2] dB and [7, 8] dB 
· Other options are not precluded

Issue 4-4: Whether to define PMI requirements
· No 


Issue 4-6: Whether to define RI requirements
· No 

