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<<START OF CHANGE>>

[bookmark: _Toc53185578][bookmark: _Toc53185954][bookmark: _Toc57820440][bookmark: _Toc57821367][bookmark: _Toc61183643][bookmark: _Toc61184037][bookmark: _Toc61184429][bookmark: _Toc61184821][bookmark: _Toc61185211]11	Radiated performance requirements

<< Unchanged parts omitted >>

11.2	IAB-MT performance requirements

<< Unchanged parts omitted >>

[bookmark: _Toc21338291][bookmark: _Toc29808399][bookmark: _Toc37068318][bookmark: _Toc37083863][bookmark: _Toc37084205][bookmark: _Toc40209567][bookmark: _Toc40209909][bookmark: _Toc45892868][bookmark: _Toc53176733][bookmark: _Toc61121055]11.2.3	CSI reporting requirements	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Removed “(Radiated requirements)”, as we are in a subsection of “Radiated performance requirements”.

11.2.3.1	Requirements for IAB type 1-O	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Conducted and radiated testing
IAB type 1-O radiated requirements shall be defined.
Define IAB type 1-O radiated requirements with 2Rx.

=> Refer to conducted CSI reporting requirements. 

I tried merging all in one section, but this results in many table duplications as the configurations differ.
It would also double the maintenance effort for FR1 (both conducted and radiated need to be kept in alignment). 
Apply the requirements defined in clause [x.x.x] for 2Rx.

11.2.3.2	Requirements for IAB type 2-O
[bookmark: _Toc21338292][bookmark: _Toc29808400][bookmark: _Toc37068319][bookmark: _Toc37257272][bookmark: _Toc45892403][bookmark: _Toc53176029][bookmark: _Toc61119994][bookmark: _Toc67917210]8.1	General	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Issue with heading numbers.
38.101-4 already uses headings down to H6.
The maximum allowed is H7.
This current approach would require the presence of H9.
More economical approaches could make do with H8, which is still more than H7.
This clause includes radiated requirements for the reporting of channel state information (CSI).
[bookmark: _Toc21338293][bookmark: _Toc29808401][bookmark: _Toc37068320][bookmark: _Toc37257273][bookmark: _Toc45892404][bookmark: _Toc53176030][bookmark: _Toc61119995][bookmark: _Toc67917211]8.1.1	Applicability of requirements
[bookmark: _Toc21338294][bookmark: _Toc29808402][bookmark: _Toc37068321][bookmark: _Toc37257274][bookmark: _Toc45892405][bookmark: _Toc53176031][bookmark: _Toc61119996][bookmark: _Toc67917212]8.1.1.1	General
The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7], with FDL_high not exceeding 40000 MHz.
The minimum performance requirements in Clause 8 are mandatory for IAB-MT supporting NR operation, except test cases listed in Clause 8.1.1.3, 8.1.1.4.
[bookmark: _Toc21338295][bookmark: _Toc29808403][bookmark: _Toc37068322][bookmark: _Toc37257275][bookmark: _Toc45892406][bookmark: _Toc53176032][bookmark: _Toc61119997][bookmark: _Toc67917213]8.1.1.2	Applicability of requirements for different number of RX antenna ports
IAB-MT shall support 2 RX ports for different RF operating bands. The IAB-MT requirements applicability is defined in Table 8.1.1.2-1.
Table 8.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	IAB-MT supports 2RX antenna 
	CQI	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): CQI inclusion
Include CQI reporting test cases, with limitations discussed in the following issues
	All tests in Clause 8.2.2

	
	PMI	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): PMI inclusion
Option 2: Reuse all PMI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Option 3: Not to include PMI requirements for IAB-MT.
	All tests in Clause 8.3.2

	
	RI	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): RI inclusion
Option 2: Reuse all RI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Option 3: Not to include RI requirements for IAB-MT.
	All tests in Clause 8.4.2



[bookmark: _Toc21338296][bookmark: _Toc29808404][bookmark: _Toc37068323][bookmark: _Toc37257276][bookmark: _Toc45892407][bookmark: _Toc53176033][bookmark: _Toc61119998][bookmark: _Toc67917214]8.1.1.3	Applicability of requirements for optional UE features
[bookmark: _Toc21338297][bookmark: _Toc29808405][bookmark: _Toc37068324][bookmark: _Toc37257277][bookmark: _Toc45892408][bookmark: _Toc53176034][bookmark: _Toc61119999][bookmark: _Toc67917215]8.1.1.4	Applicability of requirements for mandatory UE features with capability signalling
The performance requirements in Table 8.1.1.4-1 shall apply for IAB-MTs which support mandatory UE features with capability signalling only.
.
Table 8.1.1.4-1: Requirements applicability for mandatory features with UE capability signalling	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): It is still called a UE capability/feature, even if we test an IAB-MT?
	UE feature/capability [14]
	Test type
	Test list
	Applicability notes

	Supported maximum number of PDSCH MIMO layers (maxNumberMIMO-LayersPDSCH)
	FR2 TDD
	CQI
	Clause 8.2.2.2.1.1

	The requirements apply only in case the PDSCH MIMO rank in the test case does not exceed UE PDSCH MIMO layers capability

	
	
	RI
	Clause 8.4.2.2
	

	Support of 1 port PTRS (onePortsPTRS)
	FR2 TDD

	CQI
	Clause 8.2
	

	
	
	PMI
	Clause 8.3
	

	
	
	RI
	Clause 8.4
	

	
	
	
	
	

	
	
	
	
	



[bookmark: _Toc21338298][bookmark: _Toc29808406][bookmark: _Toc37068325][bookmark: _Toc37257278][bookmark: _Toc45892409][bookmark: _Toc53176035][bookmark: _Toc61120000][bookmark: _Toc67917216]8.1.2	Common test parameters
Parameters specified in Table 8.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 8.1.2-1: Test parameters for CSI test cases	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Test parameter specification simplification
Follow tentative agreement from IAB-MT – General, Test parameter specification simplification:
No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
FFS: Configurations for SSB, TRS, CSI-RS can be defined.

	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex Mode
	
	TDD

	PTRS epre-Ratio
	
	0

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 3)
	RBs
	0

	
	Subcarrier spacing
	kHz
	120

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	Maximum transmission bandwidth configuration as specified in clause 5.3.2 of TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing

	Active DL BWP index
	
	1

	Common serving cell parameters
	Physical Cell ID
	
	0

	
	SSB position in burst
	
	First SSB in Slot #0

	
	SSB periodicity
	ms
	20

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	DCI format
	
	1_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Multi-path fading propagation conditions:
Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

Static propagation conditions:
Single Panel Type I, Random precoder chosen from precoder index 0 and 2, selection updated per slot

	Additional PDCCH Configuration for Aperiodic Reporting (Note 4)
	Slots for PDCCH monitoring
	
	Each slot

	
	Symbols with PDCCH
	
	0,1

	
	Number of PDCCH candidates and aggregation levels
	
	1/AL8

	
	DCI format
	
	0_1

	
	TCI state
	
	TCI state #1

	
	PDCCH & PDCCH DMRS Precoding configuration
	
	Multi-path fading propagation conditions:
Single Panel Type I, Random per slot with equal probability of each applicable i1, i2 combination, and with REG bundling granularity for number of Tx larger than 1

	Cross carrier scheduling
	
	Not configured

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	2

	
	Time density (LPT-RS)
	
	1

	
	Resource Element Offset
	
	2

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2,3,4

	
	First OFDM symbol in the PRB used for CSI-RS (l0)
	
	4 for CSI-RS resource 1 and 3
8 for CSI-RS resource 2 and 4

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	
	CDM Type
	
	No CDM for CSI-RS resource 1,2,3,4

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	
	CSI-RS periodicity
	slot
	120kHz SCS: 160 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	slot
	120 kHz SCS:
80 for CSI-RS resource 1 and 2
81 for CSI-RS resource 3 and 4

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	NZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #1

	ZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	CSI-RS for beam refinement
	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2

	
	First OFDM symbol in the PRB used for CSI-RS 
	
	l0 = 8 for CSI-RS resource 1
l0 = 9 for CSI-RS resource 2

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI-RS periodicity
	Slots
	120 kHz SCS: 160 for CSI-RS resource 1,2

	
	CSI-RS offset
	Slots
	0 for CSI-RS resource 1,2

	
	Repetition
	
	ON

	
	QCL info
	
	TCI state #1

	TCI state #0
	Type 1 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type C

	
	Type 2 QCL information
	SSB index
	
	SSB #0

	
	
	QCL Type
	
	Type D

	TCI state #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking' configuration

	
	
	QCL Type
	
	Type D

	Number of HARQ Processes
	
	8

	HARQ ACK/NACK bundling
	
	Multiplexed

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

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	For FR2.120-1:
3 if mod (i.5) = 0,
6 if mod(i,5) = 2
For FR2.120-2:
11 if mod(i,8) = 0,
7]if mod(i,8) = 4,
6]if mod(i,8) = 5,
where i is slot index per radio fame with values 0-79.

	Symbols for unused REs
	
	OP.1 FDD as defined in Annex A.5.1.1
OP.1 TDD as defined in Annex A.5.2.1

	Physical signals, channels mapping and precoding
	
	As specified in Annex B.4.1

	Note 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
Note 2:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 3:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.
Note 4:	Additional PDCCH configuration for aperiodic reporting is only for test cases with aperiodic CSI reporting configured.



[bookmark: _Toc21338299][bookmark: _Toc29808407][bookmark: _Toc37068326][bookmark: _Toc37257279][bookmark: _Toc45892410][bookmark: _Toc53176036][bookmark: _Toc61120001][bookmark: _Toc67917217]8.2	Reporting of Channel Quality Indicator (CQI)
[bookmark: _Toc21338300][bookmark: _Toc29808408][bookmark: _Toc37068327][bookmark: _Toc37257280][bookmark: _Toc45892411][bookmark: _Toc53176037][bookmark: _Toc61120002][bookmark: _Toc67917218]8.2.1	1RX requirements	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Remove the void sections or keep them for spec numbering alignment with 38.101-4 and RAN5?
(Void)
[bookmark: _Toc21338301][bookmark: _Toc29808409][bookmark: _Toc37068328][bookmark: _Toc37257281][bookmark: _Toc45892412][bookmark: _Toc53176038][bookmark: _Toc61120003][bookmark: _Toc67917219]8.2.2	2RX requirements
[bookmark: _Toc21338302][bookmark: _Toc29808410][bookmark: _Toc37068329][bookmark: _Toc37257282][bookmark: _Toc45892413][bookmark: _Toc53176039][bookmark: _Toc61120004][bookmark: _Toc67917220]8.2.2.1	FDD	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): FDD and TDD requirements
Do not specify FDD requirements.

=> Remove the void sections or keep them for spec numbering alignment with 38.101-4 and RAN5?
(Void)
[bookmark: _Toc21338303][bookmark: _Toc29808411][bookmark: _Toc37068330][bookmark: _Toc37257283][bookmark: _Toc45892414][bookmark: _Toc53176040][bookmark: _Toc61120005][bookmark: _Toc67917221]8.2.2.2	TDD
[bookmark: _Toc21338304][bookmark: _Toc29808412][bookmark: _Toc37068331][bookmark: _Toc37257284][bookmark: _Toc45892415][bookmark: _Toc53176041][bookmark: _Toc61120006][bookmark: _Toc67917222]8.2.2.2.1	CQI reporting under AWGN conditions	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Note that the actual requirements are still missing in draft38.101-4-f90.
The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditions is determined by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median. The purpose is to verify that the reported CQI values are in accordance with the CQI definition given in TS 38.214 [12]. To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
8.2.2.2.1.1	Minimum requirement for periodic CQI reporting
For the parameters specified in Table 8.2.2.2.1.1-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified by the following:
a)	the reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time;
b)	if the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 8.2.2.2.1.1-1 Test parameters	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Test parameter specification simplification
Follow tentative agreement from IAB-MT – General, Test parameter specification simplification:
No need to specify SSB, TRS, CSI-RS in the test parameters and FRCs.
FFS: Configurations for SSB, TRS, CSI-RS can be defined.


	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): •TDD pattern (from GtW)
–Reuse default TDD UL-DL pattern from BS requirements for IAB MT requirements definition (60, 120 kHz SCS: 3D1S1U, S=10D:2G:2U; 30 kHz SCS: 7D1S2U, S=6D:4G:4U) and the same requirements are applicable to TDD with different UL-DL patterns.
 The SNR of achieving PDSCH relative throughput (e.g. 70%) can be independent on the slot configuration.

	 SNRBB 
	 dB
	8
	9
	14
	15

	Propagation channel
	
	AWGN

	Antenna configuration
	
	2×2 with static channel specified in Annex B.1

	Beamforming Model
	
	As specified in Annex B.4.1

	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, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
periodicity and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Unclear how CSI-RS can be left out from test parameters in this case.

	CSI-RS resource Type
	
	Periodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
periodicity and offset
	slot
	8/1

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
periodicity and offset
	slot
	8/1

	ReportConfigType
	
	Periodic	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): CQI CSI-RS Resource type and report config (from GtW)
For FR1, use periodic reporting for AWGN.
For FR2, use periodic reporting for AWGN.


	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): CQI reporting granularity
Limit requirements for CQI reporting to the wideband case.


	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	aperiodicTriggeringOffset
	
	Not configured

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	010000

	
	RI Restriction
	
	N/A

	Physical channel for CSI report	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): Basis for test setup (from GtW)
Test setup and performance requirements based on the BS approach assumption, i.e., using a signal generator and assuming unidirectional Uu interface. Flexibility in connection/test setup is allowed by keeping the specified setup informative.
Further work on the texts to specification to align with RF conformance test assumption.

	
	PUCCH

	CQI/RI/PMI delay 
	ms
	8.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-2



[bookmark: _Toc21338305][bookmark: _Toc29808413][bookmark: _Toc37068332][bookmark: _Toc37257285][bookmark: _Toc45892416][bookmark: _Toc53176042][bookmark: _Toc61120007][bookmark: _Toc67917223]8.2.2.2.2	CQI reporting under fading conditions	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): CQI propagation condition
Skip two tap channel
Only keep CQI AWGN requirements.

8.2.2.2.2.1	Minimum requirement for wideband CQI reporting
The purpose of the requirements is to verify that the IAB-MT is tracking the channel variations and selecting the largest transport format possible according to the prevailing channel state for the frequency non-selective scheduling.
The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance, the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR the CQI reporting under frequency non-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
For the parameters specified in Table 8.2.2.2.2.1-1 and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified by the following:
a)	a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least α % of the time, where α% is specified in Table 8.2.2.2.2.1-2;
b)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ γ, where γ is specified in Table 8.2.2.2.2.1-2;
c)	when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to 0.01.
Table 8.2.2.2.2.1-1 Test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Duplex Mode
	
	TDD

	TDD Slot Configuration 
	
	FR2.120-2 Annex A.1.3

	 SNRBB
	 dB
	6
	7
	12
	13

	Propagation channel
	
	TDLA30-35

	Antenna configuration
	
	2×2
ULA High

	Beamforming Model
	
	As specified in Annex B.4.1

	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, k1 )
	
	8

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	CSI-RS
interval and offset
	slot
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2

	
	CDM Type
	
	fd-CDM2

	
	Density (ρ)
	
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	6

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	13

	
	NZP CSI-RS-timeConfig
interval and offset
	slot
	Not configured

	
	aperiodicTriggeringOffset
	
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic

	
	CSI-IM RE pattern
	
	1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8, 13)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured

	ReportConfigType
	
	Aperiodic

	CQI-table
	
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured

	cqi-FormatIndicator
	
	Wideband

	pmi-FormatIndicator  
	
	Wideband

	Sub-band Size
	RB
	8

	csi-ReportingBand
	
	111111111

	CSI-Report periodicity and offset
	slot
	8/3

	Aperiodic Report Slot Offset
	
	Not configured

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel

	
	Codebook Mode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	Not configured

	
	CodebookSubsetRestriction
	
	000001

	
	RI Restriction
	
	N/A

	Physical channel for CSI report
	
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375

	Maximum number of HARQ transmission
	
	1

	Measurement channel
	
	As specified in Table A.4-1, TBS.1-1



Table 8.2.2.2.2.1-2 Minimum requirements
	
	Test 1
	Test 2

	 [%]
	2
	2

	 
	1.05
	1.05



[bookmark: _Toc21338306][bookmark: _Toc29808414][bookmark: _Toc37068333][bookmark: _Toc37257286][bookmark: _Toc45892417][bookmark: _Toc53176043][bookmark: _Toc61120008][bookmark: _Toc67917224]8.3	Reporting of Precoding Matrix Indicator (PMI)	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): PMI inclusion
Option 2: Reuse all PMI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Option 3: Not to include PMI requirements for IAB-MT.

I.e., this section would currently not (yet) be included in a draftCR
The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding, respectively. When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the PDSCH. A fixed transport format (FRC) is configured for all requirements.
The requirements for transmission mode 1 with 2TX and higher layer parameter codebookType set to 'typeI-SinglePanel' are specified in terms of the ratio

	




In the definition of γ, for 2TX PMI requirements, is 90 % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding.
[bookmark: _Toc21338307][bookmark: _Toc29808415][bookmark: _Toc37068334][bookmark: _Toc37257287][bookmark: _Toc45892418][bookmark: _Toc53176044][bookmark: _Toc61120009][bookmark: _Toc67917225]8.3.1	1RX requirements
(Void)
[bookmark: _Toc21338308][bookmark: _Toc29808416][bookmark: _Toc37068335][bookmark: _Toc37257288][bookmark: _Toc45892419][bookmark: _Toc53176045][bookmark: _Toc61120010][bookmark: _Toc67917226]8.3.2	2RX requirements
[bookmark: _Toc21338309][bookmark: _Toc29808417][bookmark: _Toc37068336][bookmark: _Toc37257289][bookmark: _Toc45892420][bookmark: _Toc53176046][bookmark: _Toc61120011][bookmark: _Toc67917227]8.3.2.1	FDD
(Void)
[bookmark: _Toc21338310][bookmark: _Toc29808418][bookmark: _Toc37068337][bookmark: _Toc37257290][bookmark: _Toc45892421][bookmark: _Toc53176047][bookmark: _Toc61120012][bookmark: _Toc67917228]8.3.2.2	TDD
[bookmark: _Toc21338311][bookmark: _Toc29808419][bookmark: _Toc37068338][bookmark: _Toc37257291][bookmark: _Toc45892422][bookmark: _Toc53176048][bookmark: _Toc61120013][bookmark: _Toc67917229]8.3.2.2.1	Single PMI with 2TX TypeI-SinglePanel Codebook
For the parameters specified in Table 8.3.2.2.1-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified in Table 8.3.2.2.1-2.
Table 8.3.2.2.1-1: Test parameters (single layer)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	100
	100

	Subcarrier spacing
	kHz
	120
	120

	TDD DL-UL configuration
	
	FR2.120-2 as specified in Annex A.1.3
	FR2.120-1 as specified in Annex A.1.3

	Propagation channel
	
	TDLA30-35
	TDLA30-35

	Antenna configuration
	
	2 x 2 ULA Low
	2 x 2 ULA Low

	Beamforming Model
	
	As specified in Annex B.4.1
	As specified in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (8,-)
	Row 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)

	
	CSI-RS
interval and offset
	slot
	8/1
	5/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3, (6,-)
	Row 3, (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)

	
	CSI-RS
interval and offset
	slot
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Aperiodic
	Aperiodic

	
	CSI-IM RE pattern
	
	Pattern 1
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8,13)
	(8,13)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured
	Not configured

	ReportConfigType
	
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	Not configured
	Not configured

	timeRestrictionForInterferenceMeasurements
	
	Not configured
	Not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8

	csi-ReportingBand
	
	111111111
	111111111

	CSI-Report interval and offset
	slot
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	6
	8

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0
	1 in slots i, where mod(i, 5) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	001111
	001111

	
	RI Restriction
	
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375
	1.75

	Maximum number of HARQ transmission
	
	4
	4

	Measurement channel
	
	R.PDSCH.5-8.1 TDD
	R.PDSCH.5-7.1 TDD

	Note 1:	For random precoder selection, the precoder shall be updated in each slot (0.125 ms granularity).
Note 2:	If the UE reports in an available uplink reporting instance at slot#n based on PMI estimation at a downlink slot not later than slot#(n-4)], this reported PMI cannot be applied at the gNB downlink before slot#(n+4)].
Note 3:	Randomization of the principle beam direction shall be used as specified in Annex B.2.3.2.3.



Table 8.3.2.2.1-2: Minimum requirement
	Parameter
	Test 1
	Test 2

	
	1.05
	1.05



[bookmark: _Toc21338312][bookmark: _Toc29808420][bookmark: _Toc37068339][bookmark: _Toc37257292][bookmark: _Toc45892423][bookmark: _Toc53176049][bookmark: _Toc61120014][bookmark: _Toc67917230]8.4	Reporting of Rank Indicator (RI)	Comment by Mueller, Axel (Nokia - FR/Paris-Saclay): RI inclusion
Option 2: Reuse all RI reporting test cases which were defined for TDD duplex mode for 4 Rx conducted and 2 Rx radiated requirements but change report configuration and CSI-RS resource type from aperiodic to periodic.
Option 3: Not to include RI requirements for IAB-MT.

I.e., this section would currently not (yet) be included in a draftCR
The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission.
[bookmark: _Toc21338313][bookmark: _Toc29808421][bookmark: _Toc37068340][bookmark: _Toc37257293][bookmark: _Toc45892424][bookmark: _Toc53176050][bookmark: _Toc61120015][bookmark: _Toc67917231]8.4.1	1RX requirements
(Void)
[bookmark: _Toc21338314][bookmark: _Toc29808422][bookmark: _Toc37068341][bookmark: _Toc37257294][bookmark: _Toc45892425][bookmark: _Toc53176051][bookmark: _Toc61120016][bookmark: _Toc67917232]8.4.2	2RX requirements
[bookmark: _Toc21338315][bookmark: _Toc29808423][bookmark: _Toc37068342][bookmark: _Toc37257295][bookmark: _Toc45892426][bookmark: _Toc53176052][bookmark: _Toc61120017][bookmark: _Toc67917233]8.4.2.1	FDD
(Void)
[bookmark: _Toc21338316][bookmark: _Toc29808424][bookmark: _Toc37068343][bookmark: _Toc37257296][bookmark: _Toc45892427][bookmark: _Toc53176053][bookmark: _Toc61120018][bookmark: _Toc67917234]8.4.2.2	TDD
The minimum performance requirement in Table 8.4.2.2-2 is defined as
a)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 1 shall be ≥ ;
b)	The ratio of the throughput obtained when transmitting based on UE reported RI and that obtained when transmitting with fixed rank 2 shall be ≥ ;
For the parameters specified in Table 8.4.2.2-1, and using the downlink physical channels specified in Annex C.5.1, the minimum requirements are specified in Table 8.4.2.2-2.

Table 8.4.2.2-1: RI Test (TDD)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	Bandwidth
	MHz
	100
	100
	100

	Subcarrier spacing
	kHz
	120
	120
	120

	Duplex Mode
	
	TDD
	TDD
	TDD

	TDD Slot Configuration
	
	FR1.120-2
	FR1.120-2
	FR1.120-2

	SNR 
	 dB
	0
	16
	16

	Propagation channel
	
	TDLA30-35
	TDLA30-35
	TDLA30-35

	Antenna configuration
	
	ULA Low 2x2
	ULA Low 2x2
	XP High 2x2

	Beamforming Model
	
	As defined in Annex B.4.1
	As defined in Annex B.4.1
	As defined in Annex B.4.1

	ZP CSI-RS configuration

	CSI-RS resource Type
	
	Periodic
	Periodic
	Periodic

	
	Number of CSI-RS ports (X)
	
	4
	4
	4

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 4, (8,-)
	Row 4, (8,-)
	Row 4, (8,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	CSI-RS
interval and offset
	slot
	8/1
	8/1
	8/1

	NZP CSI-RS for CSI acquisition

	CSI-RS resource Type
	
	Aperiodic
	Aperiodic
	Aperiodic

	
	Number of CSI-RS ports (X)
	
	2
	2
	2

	
	CDM Type
	
	FD-CDM2
	FD-CDM2
	FD-CDM2

	
	Density (ρ)
	
	1
	1
	1

	
	First subcarrier index in the PRB used for CSI-RS (k0, k1 )
	
	Row 3 (6,-)
	Row 3 (6,-)
	Row 3 (6,-)

	
	First OFDM symbol in the PRB used for CSI-RS (l0, l1)
	
	(13,-)
	(13,-)
	(13,-)

	
	NZP CSI-RS-timeConfig
interval and offset
	slot
	Not configured
	Not configured
	Not configured

	
	aperiodicTriggeringOffset
	
	0
	0
	0

	CSI-IM configuration
	CSI-IM resource Type
	
	Periodic
	Periodic
	Periodic

	
	CSI-IM RE pattern
	
	Pattern 1
	Pattern 1
	Pattern 1

	
	CSI-IM Resource Mapping
(kCSI-IM,lCSI-IM)
	
	(8,13)
	(8,13)
	(8,13)

	
	CSI-IM timeConfig
interval and offset
	slot
	Not configured
	Not configured
	Not configured

	ReportConfigType
	
	Aperiodic 
	Aperiodic
	Aperiodic

	CQI-table
	
	Table 1
	Table 1
	Table 1

	reportQuantity
	
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI
	cri-RI-PMI-CQI

	timeRestrictionForChannelMeasurements
	
	not configured
	not configured
	not configured

	timeRestrictionForInterferenceMeasurements
	
	not configured
	not configured
	not configured

	cqi-FormatIndicator
	
	Wideband
	Wideband
	Wideband

	pmi-FormatIndicator  
	
	Wideband
	Wideband
	Wideband

	Sub-band Size
	RB
	8
	8
	8

	csi-ReportingBand
	
	111111111
	111111111]
	111111111

	CSI-Report interval and offset
	slot
	Not configured
	Not configured
	Not configured

	Aperiodic Report Slot Offset
	
	7
	7
	7

	CSI request
	
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0
	1 in slots i, where mod(i, 8) = 1, otherwise it is equal to 0

	reportTriggerSize
	
	1
	1
	1

	CSI-AperiodicTriggerStateList
	
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM
	One State with one Associated Report Configuration
Associated Report Configuration contains pointers to NZP CSI-RS and CSI-IM

	Codebook configuration
	Codebook Type
	
	typeI-SinglePanel
	typeI-SinglePanel
	typeI-SinglePanel

	
	Codebook Mode
	
	1
	1
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	N/A
	N/A
	N/A

	
	CodebookSubsetRestriction
	
	
010000 for fixed rank 2,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank
	000011 for fixed rank 1,
010011 for following rank

	
	RI Restriction
	
	N/A
	N/A
	N/A

	Physical channel for CSI report
	
	PUSCH
	PUSCH
	PUSCH

	CQI/RI/PMI delay 
	ms
	1.375
	1.375
	1.375

	Maximum number of HARQ transmission
	
	1
	1
	1

	RI Configuration
	
	Fixed RI = 2 and follow RI
	Fixed RI = 1 and follow RI
	Fixed RI = 1 and follow RI

	NOTE 1:	Measurements channels are specified in Table A.4-1. TBS.1-1 is used for Rank 1 case. TBS.1-2 is used for Rank 2 case.


Table 8.4.2.2-2: Minimum requirement (TDD)
	
	Test 1
	Test 2
	Test 3

	1
	N/A
	1.05
	1.05

	2
	1.0
	N/A
	N/A




<<END OF CHANGE>>
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