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1 General 
Issue 1-1: Test applicability rules
· Agreement
If a 8Rx capable UE supports both hybrid Rx band combination (4Rx+8Rx, 2Rx+8Rx) with Rank 2 and 8Rx+8Rx band combination with Rank 8, CA test for 8Rx+8Rx with Rank 8 should be selected for testing, otherwise Rank 2 CA test should be applied

Issue 1-2: Applicability rules for CA configurations selection
· Agreement
Create new section 5.1.1.7.5 Applicability and test rules for different CA configurations and bandwidth combination sets for 8Rx UE
Table 5.1.1.7.5-1: Applicability and test rules for CA UE demodulation tests for 8Rx UE
	Tests
	CA capability where the tests apply
	CA configuration from the selected CA capability where the tests apply
	CA Bandwidth combination to be tested in priority order
	PCell CC configuration

	Test 1 in Clause 5.2A.2.1, 5.2A.3.1 and 5.2A.4.1
	CA_C, CA_N, CA_AX
	Table 5.1.1.7.5-2
	Largest aggregated CA bandwidth combination
	Any of CCs

	Test 2 in Clause 5.2A.2.1, 5.2A.3.1 and 5.2A.4.1
	CA_C, CA_N, CA_AX
	Table 5.1.1.7.5-2
	Largest aggregated CA bandwidth combination
	Any of CCs

	Test 3 in Clause 5.2A.2.1, 5.2A.3.1 and 5.2A.4.1
	CA_AX
	Table 5.1.1.7.5-2
	Largest aggregated CA bandwidth combination
	TDD CC if supported, otherwise FDD CC

	NOTE 1:	In case CA_AX with different number of X is supported then one or two CA configurations are selected based on procedure from Table 5.1.1.7.2-2.



Table 5.1.1.7.5-2: Selection of CA configurations for CA tests with 8 Rx
	CA capability
	Step 1
	Step 2
	Step 3
	Step 4

	CA_C or CA_N
	If the UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 1.
	N/A
	N/A

	CA_AX
	If the UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 1.
	If the tested UE support CA configuration that for each CC, supported maximum number of Rx and maximum number of MIMO layers is 8:
· Select the CA configurations with the largest number of bands and with the maximum number of CCs, for which the supported maximum number of Rx and MIMO layers is 8.
Otherwise:
· Select the CA configurations with the largest number of bands and with the maximum number of CCs, conditioned that at least for one CC the supported maximum number of Rx is 8 and for each CC the supported maximum number of MIMO layers is not lower than 2
	Select any one of CA configurations, which contain CA bandwidth combination with the largest aggregated channel bandwidth and supported maximum data rate is not lower than the tested date rate, among all the selected CA configurations from Step 3.

	NOTE 1:	For CA_AX capability, if CA configuration from step 2 is CA configuration with the largest number of bands then Step 3 and Step 4 are skipped. Otherwise, the two CA configurations selected from Step 2 and Step 4 are used for testing.



Issue 1-3: Applicability rules for different number of RX antenna ports for CA demodulation requirements
· Agreement
Add new section: 5.1.1.7.6 Applicability rule and antenna connection for CA tests with 8 RX
· Within the CA configuration if any of the PCell and/or the SCells is a 2Rx supported RF band, 2 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.2.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 4Rx supported RF band, 4 out of the 8Rx should be connected with data source from system simulator, depending on UE’s declaration and AP configuration. Requirements from Clause 5.2A.3.1 are applied.
· Within the CA configuration if any of the PCell and/or the SCells is a 8Rx supported RF band, all 8Rx should be connected with data source from system simulator. Requirements from Clause5.2A.4.1 are applied.
· For 8Rx capable UEs, the 2Rx supported RF bands, 4Rx supported RF bands and 8Rx supported RF bands are up to UE’s declaration.

Issue 1-4: Specification structure to capture 8Rx CA requirements
· Agreement
· Create a new clause 5.2A.4 in TS 38.101-4
· Include requirements for Rank 2 and Rank 8 in separate tables for FDD and TDD respectively
· Add the following notes in the new tables for FDD and TDD 8Rx CA requirements
· NOTE X: For CA combinations between 8Rx and 4Rx or 2Rx, Rank 2 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.
· NOTE Y: For CA Combinations with two 8Rx CCs, Rank 8 requirements in Tables 5.2A.4.1-1 and 5.2A.4.1-2 shall be applied for both CCs.

2 Single carrier requirements

Issue 2-1: Antenna correlation for 8Rx Rank 4 and Rank 8
· Agreement
· No further discussion on the Medium antenna correlation selection for Rank 4 and Rank 8 for 8Rx tests

Issue 2-2: How to align the ideal results alignment
· Proposals
· Option 1: Remove the farthest outlier from the average results (the methodology used from NR BS Rel-15)
· Option 2: Set the max allowed span to 3dB

Issue 2-3: Margin to be added on top of the averaged impairment results for requirements derivation
· Proposal
· Rank2 and Rank8
· Add 0.8dB margin for 64QAM (the methodology used from NR UE Rel-15)
· Rank4
· Option 1: Add 0.8dB margin for 64QAM (the methodology used from NR UE Rel-15)
· Option 2: Add 1.5dB margin for 64QAM
· Option 2: Define two sets of requirements applicable to UE support of maxNumberMIMO-LayersPDSCH = 8 and maxNumberMIMO-LayersPDSCH = 4 respectively
· Set A (maxNumberMIMO-LayersPDSCH=8): Add 0.8dB margin (the methodology used from NR UE Rel-15)
· Set B (maxNumberMIMO-LayersPDSCH=4): Add an additional margin on top of Set A results (e.g., 1.2dB); i.e., When UE supports maxNumberMIMO-LayersPDSCH=4, an additional x dB margin is added to the SNR requirement

3 CA requirements
Issue 3-1: Antenna correlation for carrier with Rank 2 in 8Rx CA test
· Proposal
· Option 1: Revisit Rank 2 to TDLA30-10 Low 
· Option 2: Keep TDLC300-100 ULA Medium B ( = 0.3,  = 0.005154) that is same as Rank 2 single carrier test 
· Note: Interested companies can provide simulation results with both channel conditions TDLA30-10 Low and TDLC300-100 ULA Medium B ( = 0.3,  = 0.005154) for the next RAN4#110 meeting 

Issue 3-2: Number of HARQ process for 8Rx CA test
· Proposal
	HARQ process number
	CCs with the same duplex mode & SCS with Pcell
	CCs with different duplex mode / SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	4
	8

	
	TDD PCell
	Option 1: 8

Option 2:
For CC with Rank 2: 10
For CC with Rank 8: 8

Other options not precluded

	8

	FDD 15 kHz + 
FDD 15 kHz CA
	FDD PCell
	4
	N/A

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	Option 1: 8

Option 2:
For CC with Rank 2: 10
For CC with Rank 8: 8

Other options not precluded

	N/A



Issue 3-3: K1 value for 8Rx CA test
· Proposal
	The number of slots between PDSCH and corresponding HARQ-ACK information
	CCs with the same duplex mode and SCS with Pcell
	CCs with different duplex mode and/or SCS with Pcell

	FDD 15 kHz + 
TDD 30 kHz CA
	FDD PCell
	{2}
	{2}

	
	TDD PCell
	Option 1: 
For CC with Rank 2: {8,7,6,5,5,4,3,2}
For CC with Rank 8: {8,7,6,5,5,4,3}

Option 2: 
For CC with Rank 2: {8,7,6,5,5,4,3,11}
For CC with Rank 8: {8,7,6,5,5,4,3}

Other options not precluded

	{7,5,4,11,9}

	FDD 15 kHz + 
FDD 15 kHz CA
	FDD PCell
	{2}
	N/A

	TDD 30 kHz + 
TDD 30 kHz CA
	TDD PCell
	Option 1: 
For CC with Rank 2: {8,7,6,5,5,4,3,2}
For CC with Rank 8: {8,7,6,5,5,4,3}

Option 2: 
For CC with Rank2: {8,7,6,5,5,4,3,11}
For CC with Rank 8: {8,7,6,5,5,4,3}

[bookmark: _GoBack]Other options not precluded

	N/A



4 SDR and CQI requirements
Issue 4-1: Agenda items for SDR and CQI
· Agreement
· Confirm no more open issues for 8Rx SDR and CQI tests.
· No further contributions are expected for these AI’s
Annex A: Simulation assumptions (for information)
A.1 PDSCH
Other common parameters, refer to TS 38.101-4: Table 5.2-1: Common test parameters for PDSCH 
Table 1: Simulation assumptions for PDSCH performance
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD, FDD

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

	SCS(kHz)/Bandwidth (MHz)
	
	TDD: 30/40
FDD: 15/10

	MIMO layer and Antenna configuration
	
	Rank 2: 2x8
Rank 4: 4x8
Rank 8: 8x8

	Propagation condition and antenna correlation
	
	Rank 2: TDLC300-100 ULA Medium B ( = 0.3,  = 0.005154)
Rank 4: TDLA30-10 Low
Rank 8: TDLA30-10 Low

	MCS
	
	Rank2: MCS19
Rank 4: MCS17
Rank 8: MCS17

	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 (maxLength) for DL
	
	Rank2/4: Single-symbol
Rank 8: Double-symbol

	TRS configuration
	
	Symbol#{5, 9}

	PT-RS
	
	Not configured

	NZP-CSI-RS configuration
	
	Rank 8: row 6

	Overhead
	
	0

	N1 and N2 configurations for 8Tx cases
	
	Use (N1,N2) = (4,1), (O1, O2) = (4,1)

	Coodebook for PDCCH for PDSCH tests with 4Tx and 8Tx
	
	Keep same number of Tx for PDSCH and PDCCH during PDSCH test. Set “codebookMode” to 1

	Special slot (S slot) scheduling
	
	Not schedule PDSCH in special slot for 8 layers cases

	Number of HARQ Processes
	
	TDD: 8
FDD: 4

	HARQ ACK/NACK bundling
	
	Not configured 

	Maximum HARQ transmissions
	
	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, and with PRB bundling granularity

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

	Test metric
	
	SNR@70% max TP



A.2 SDR
Other common parameters, refer to TS 38.101-4:
· Table 5.5A-1: Common test parameters for FDD and TDD component carriers 
· Table 5.5A-2: Additional test parameters for FDD CC
· Table 5.5A-3: Additional test parameters for TDD CC
Table 2: Simulation assumptions for SDR performance
	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

	
	Maximum number of OFDM symbols (maxLength) DL
	
	Rank2/4: Single-symbol
Rank 8: Double-symbol

	
	Antenna ports indexes
	
	{1000, 1001} for 2 Layers CCs
{1000 – 1003} for 4 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

	Antenna configuration
	2 layers
	
	2x8

	
	4 layers 
	
	4x8

	
	8 layers 
	
	8x8



A.3 CQI test
Other common parameters, refer to TS 38.101-4: 
· Table 6.2.2.1.1.1-1: CQI reporting definition test for FDD
· Table 6.2.2.2.1.1-1: CQI reporting definition test for TDD
Table 3: Simulation assumptions for CQI test
	Parameter
	Unit
	Test 1
	Test 2

	Duplex Mode
	
	TDD, FDD

	Bandwidth/SCS
	MHz
	TDD: 40MHz/30kHz
FDD: 10MHz/15kHz

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

	SNR
	 dB
	4
	5
	10
	11

	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
	TDD: 10/1
FDD: 5/1

	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
	TDD: 10/1
FDD: 5/1

	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
	TDD: 10/1
FDD: 5/1

	ReportConfigType
	
	Periodic

	CQI-table
	
	Table 2

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	TDD: 16
FDD: 8

	Csi-ReportingBand
	
	1111111

	CSI-Report periodicity and offset
	slot
	TDD: 10/9
FDD: 5/0

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

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

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

	
	two-one-TypeI-SinglePanel-Restriction
	
	00000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUCCH

	CQI/RI/PMI delay 
	ms
	TDD: 9.5
FDD: 8

	Maximum number of HARQ transmission
	
	1

	Number of HARQ Processes
	
	FDD: 4
TDD: 8

	Measurement channel
	
	TDD: As specified in Table A.4-3, TBS.3-4
FDD: As specified in Table A.4-1, TBS.1-3



Annex B: CR split
B.1 CR work split for 8Rx single carrier test in
	Section
	Test cases
	Companies

	5.1.1.2 Applicability of requirements for different number of RX antenna ports
	Table PDSCH/PDCCH/PBCH test applicability rules for 8Rx
	Nokia

	5.2.4 8RX requirements (New)
	5.2.4.1 FDD PDSCH performance requirements 
	Samsung

	
	5.2.4.2 TDD PDSCH performance requirements
	

	5.5A	Sustained downlink data rate provided by lower layers
	SDR tests
	Ericsson

	6.1.1.2 Applicability of requirements for different number of RX antenna ports 
	Table 6.1.1.2-1: Requirements applicability for CSI applicabaility rules
	Huawei

	6.2.4 8RX requirements (New)
	6.2.4.1 FDD CQI requirements 
	CTC

	
	6.2.4.2 TDD CQI requirements
	

	A.3.2 Reference measurement channels for PDSCH performance requirements
	[bookmark: _Toc21338397][bookmark: _Toc29808505][bookmark: _Toc37068424][bookmark: _Toc37083969][bookmark: _Toc37084311][bookmark: _Toc40209673][bookmark: _Toc40210015][bookmark: _Toc45892974][bookmark: _Toc53176839][bookmark: _Toc61121167][bookmark: _Toc67918363][bookmark: _Toc76298433][bookmark: _Toc76572445][bookmark: _Toc76652312][bookmark: _Toc76653150][bookmark: _Toc83742423][bookmark: _Toc91440913][bookmark: _Toc98849703][bookmark: _Toc106543557][bookmark: _Toc106737655][bookmark: _Toc107233422][bookmark: _Toc107235040][bookmark: _Toc107420010][bookmark: _Toc107477308][bookmark: _Toc114566166][bookmark: _Toc123936478][bookmark: _Toc124377493]A.3.2.1.1	Reference measurement channels for SCS 15 kHz FR1
	MediaTek

	
	A.3.2.2.2	Reference measurement channels for SCS 30 kHz FR1
	

	B.1 Static propagation condition
	B.1.2 UE Receiver with 8Rx (New)
	ZTE

	B.2.3 MIMO Channel Correlation Matrices
	MIMO Correlation Matrices using Uniform Linear Array (ULA)
	Apple

	5.2A.4 8Rx requirements
	Demodulation requirements for 8Rx PDSCH CA
	Huawei



B.2 CR work split for 8Rx CA test
	Section
	Test case
	Company

	5.1.1.7
	CA applicability rules 
	Huawei

	5.2A.4 (New)
	8Rx CA performance requirements
	Nokia, Nokia Shanghai Bell

	A.3.2.1.1 Reference measurement channels for SCS 15 kHz FR1
	FRC for FDD 15kHz SCS 2 layers (5MHz,10MHz,15MHz,20MHz,25MHz) : MCS19
	Ericsson

	
	FRC for FDD 15kHz SCS 2 layers (30MHz,35MHz,40MHz,45MHz,50MHz): MCS 19
	China Telecom

	A.3.2.2.2 Reference measurement channels for SCS 30 kHz FR1
	FRC for TDD 30kHz SCS 2 layers (5MHz,10MHz,15MHz,20MHz,25MHz,30MHz): MCS 19
	Apple

	
	FRC for TDD 30kHz SCS 2 layers (40MHz,50MHz,60MHz,80MHz,90MHz,100MHz): MCS 19
	Apple

	A.3.2.1.1 Reference measurement channels for SCS 15 kHz FR1
	FRC for FDD 15kHz SCS 8 layers (5MHz,10MHz,15MHz,20MHz,25MHz) : MCS17
	MTK

	
	FRC for FDD 15kHz SCS 8 layers (30MHz,35MHz,40MHz,45MHz,50MHz): MCS 17
	Ericsson

	A.3.2.2.2 Reference measurement channels for SCS 30 kHz FR1
	FRC for TDD 30kHz SCS 8 layers (5MHz,10MHz,15MHz,20MHz,25MHz,30MHz): MCS 17
	Ericsson

	
	FRC for TDD 30kHz SCS 8 layers (40MHz,50MHz,60MHz,80MHz,90MHz,100MHz): MCS 17
	Samsung
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