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Introduction
In RAN4#98e, the work split for the introduction of IAB demodulation performance requirements was agreed [1].
In this contribution, we present a first TP draft on how to include the following sections in the newly created TS 38.176- 1 [2][3].
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Discussion and Conclusion
Agreements on IAB-DU
Below, we present the list of agreements (excluding the majority of informative ones) on IAB-DU demodualto inrequirements:
Meeting RAN4#96-e [4]:
	· Re-use of BS demod requirements
· “Re-use”, i.e., copy paste, from BS demod requirements to the extent possible to avoid additional work. All conditions to be kept. For some cases “adapt” or “follow the principle of” may be needed.



Meeting RAN4#97-e [5]:
	· Additional requirement configurations on top of BS ones
[GtW agreement - informative]
· There is no need to introduce any new performance requirements for IAB-DU in addition to already existing BS requirements.

· Inclusion of Rel-16 HST requirements 
· Do not include existing Rel-16 HST requirements (including UL TA).
· Other Rel-16 BS demod requirements
· Do not include Rel-16 BS demod requirements, i.e., the following (HST discussed separately)
· 30% TPUT requirements for PUSCH with transform precoding disabled.
· 2-step RACH
· NR-U
· URLLC 0.001% BLER
· URLLC high reliability
· URLLC low latency

· General RX demodulation branches
· [GtW agreement - informative] Using existing applicable rules for CHBW, SCS and number of RX antenna configuration as starting point, further refinement not precluded.
· All existing antenna configurations shall be kept, when re-using BS demod requirements. An applicability rule shall be defined to test only maximum number of antennas declared to be supported by the manufacturer for the respective BS type, i.e., up to 8Rx in conducted/hybrid testing and up to 2Rx in OTA testing.

· Conducted and OTA requirements
· Specify both conducted and OTA tests for IAB-DU.

· PUSCH mapping type
· Copy existing requirements and apply BS demod like applicability rule for testing.

· PUCCH DM-RS configuration
· Keep existing BS demodulation based DM-RS configurations.

· PUCCH number of test cases
· Keep all the PUCCH requirements and related test applicability rule, if BS declares to support more than one PUCCH formats, limit the number of tests chosen by the manufacturer using applicability rule. FFS: Exact limiting of tests.



Meeting RAN4#98-e [1]:
	· Carrier aggregation
· Follow Rel-15 approach and include notes that CA can be operated and is tested per carrier.

· PUSCH
· Rel-16 fixes to Rel-15 BS demodulation requirements
· For IAB-DU 16QAM 2T2R radiated test cases reuse BS performance requirements with Rel-16 fixes.

· Channel model
· All existing channel models used in Rel-15 BS testing should be re-used (including TDLB100-400 for FR1).
· MCS
· Include requirements for QPSK, 16QAM (and declaration of support).
Add applicability rule that highest modulation order is tested only with lowest supported SCS and other modulation orders only with highest supported SCS.
· UCI multiplexed on PUSCH
· All existing requirements for UCI multiplexed on PUSCH should be re-used.
· Applicability rule on SCS
· Combine existing applicability rule for tested SCS with newly proposed one for MCS.
· Applicability rule on CBW
· Use existing applicability rule for CBW.
· Applicability rule on mapping type
· Use existing applicability rule for mapping type
· Requirements with 30% max TPUT
· Keep prior agreement. Do not include 30% TPUT requirements for IAB-DU.
· Transform precoding (from GtW)
· Include requirements, create a manufacture declaration to allow dft-s-OFDM support, and add applicability rule to only test, if dft-s-OFDM is supported.

· PUCCH
· Channel model
· All existing channel models used in Rel-15 BS testing should be re-used.

· PRACH
· Channel model
· All existing channel models used in Rel-15 BS testing should be re-used, except for AWGN (i.e., fading case only).



Meeting RAN4#98bis-e [6]:
	· PUSCH
· MCS/SCS applicability rule clarification
· Clarify PUSCH MCS/SCS applicability rule: 
If IAB-DU supports more than 1 SCS then highest modulation order is tested only with lowest supported SCS and other modulation orders only with highest supported SCS. Otherwise all modulation orders are tested on supported SCS.

· PUCCH
· Multi-slot inclusion
· Include multi-slot PUCCH cases and keep existing BS demodulation-based test applicability rule (“multi-slot PUCCH requirement tests shall apply only if the IAB-DU supports it”).
· Applicability rule on number of test cases and formats
· For each supported PUCCH format, only choose one SCS to be tested if multiple SCSs supported.
· Keep all (Rel-15) PUCCH formats’ requirements in the specification

· PRACH
· Formats to be included in IAB-DU specification
· Include all PRACH formats.
Copy all requirements for all PRACH formats (excluding high speed configurations
· Test applicability
· All existing requirements and applicability rules for PRACH should be re-used for IAB-DU and corresponding declaration on supporting of this feature should be defined. The following new one applicability rule should be added: 
“For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require choosing formats with different sequences.
· Note: This approach only applicable for IAB-DU PRACH test cases introduced in Rel-16, and this approach should not be considered as a generic approach



New Specification Drafting
We used TS 38.141-1 V16.6.0 as a base document. Open issues, missing parts (e.g., reference), and especially interesting changes, are marked with yellow highlights.
We chose to start from the Rel-16 specification version, to be sure to have all “Rel-16 fixes to Rel-15 BS demodulation requirements” covered. The Rel-16 feature sections are then removed.
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8	Conducted performance requirements
8.1	IAB-DU performance requirements
[bookmark: _Toc53185425][bookmark: _Toc53185801][bookmark: _Toc57820286][bookmark: _Toc57821213][bookmark: _Toc61183489][bookmark: _Toc61183883][bookmark: _Toc61184275][bookmark: _Toc61184667][bookmark: _Toc61185057]8.1.1	General
[bookmark: _Toc21100090][bookmark: _Toc29809888][bookmark: _Toc36645273][bookmark: _Toc37272327][bookmark: _Toc45884573][bookmark: _Toc53182596][bookmark: _Toc58860337][bookmark: _Toc61182462][bookmark: _Toc66782454]8.1.1.1	Scope and definitions
Conducted performance requirements specify the ability of the IAB type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the TAB connector(s).
Conducted performance requirements for the IAB-DU are specified for the fixed reference channels and the propagation conditions defined in TS 38.174 [2] annex A and annex H, respectively. The requirements only apply to those FRCs that are supported by the IAB-DU.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a IAB-DU supporting CA are defined in terms of single carrier requirements.
The method of synchronization with the TE is left to implementation. Neither the use of downlink signal configuration nor the use of proprietary means is precluded. In tests performed with signal generators a synchronization signal may be provided between the IAB-DU and the signal generator, or a common (e.g., GNSS) source may be provided to both IAB node and the signal generator, to enable correct timing of the wanted signal.
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in a slot on a single TAB connector.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
[bookmark: _Toc21100091][bookmark: _Toc29809889][bookmark: _Toc36645274][bookmark: _Toc37272328][bookmark: _Toc45884574][bookmark: _Toc53182597][bookmark: _Toc58860338][bookmark: _Toc61182463][bookmark: _Toc66782455]8.1.1.2	Applicability rule
[bookmark: _Toc21100092][bookmark: _Toc29809890][bookmark: _Toc36645275][bookmark: _Toc37272329][bookmark: _Toc45884575][bookmark: _Toc53182598][bookmark: _Toc58860339][bookmark: _Toc61182464][bookmark: _Toc66782456]8.1.1.2.1	General
[bookmark: _Toc21100093]Unless otherwise stated, for a IAB-DU supporting more than 8 TAB connectors (see D.37 in table 4.6-1), the performance requirement tests for 8 RX antennas shall apply, and the specific connectors used for testing are based on manufacturer declaration.
Unless otherwise stated, for a IAB-DU supporting different numbers of TAB connectors (see D.37 in table 4.6-1), the tests with low MIMO correlation level shall apply only for the lowest and highest numbers of supported connectors, and the specific connectors used for testing are based on manufacturer declaration.
[bookmark: _Toc29809891][bookmark: _Toc36645276][bookmark: _Toc37272330][bookmark: _Toc45884576][bookmark: _Toc53182599][bookmark: _Toc58860340][bookmark: _Toc61182465][bookmark: _Toc66782457]8.1.1.2.2	Applicability of PUSCH performance requirements
[bookmark: _Toc21100094][bookmark: _Toc29809892][bookmark: _Toc36645277][bookmark: _Toc37272331][bookmark: _Toc45884577][bookmark: _Toc53182600][bookmark: _Toc58860341][bookmark: _Toc61182466][bookmark: _Toc66782458]8.1.1.2.2.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1). 
Unless otherwise stated, PUSCH requirement tests with 30% of maximum throughput shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.
Unless otherwise stated, if IAB-DU supports more than one SCS then PUSCH requirement tests with highest modulation order shall apply only with lowest supported SCS and PUSCH requirement tests with other modulation orders shall apply only with highest supported SCS. Otherwise all modulation orders are tested on supported SCS.
[bookmark: _Toc21100095][bookmark: _Toc29809893][bookmark: _Toc36645278][bookmark: _Toc37272332][bookmark: _Toc45884578][bookmark: _Toc53182601][bookmark: _Toc58860342][bookmark: _Toc61182467][bookmark: _Toc66782459]8.1.1.2.2.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the test requirements for a specific channel bandwidth shall apply only if the IAB-DU supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
[bookmark: _Toc21100096][bookmark: _Toc29809894][bookmark: _Toc36645279][bookmark: _Toc37272333][bookmark: _Toc45884579][bookmark: _Toc53182602][bookmark: _Toc58860343][bookmark: _Toc61182468][bookmark: _Toc66782460]8.1.1.2.2.3	Applicability of requirements for different configurations
Unless otherwise stated, PUSCH requirement tests shall apply only for the mapping type declared to be supported (see D.100 in table 4.6-1). If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B; the same chosen mapping type shall then be used for all tests except the requirement for PUSCH mapping Type B with 2 symbol length allocated.
8.1.1.2.2.4	Applicability of requirements for uplink carrier aggregation
The tests for uplink carrier aggregation shall be carried out according to the declaration (see D.107 in table 4.6-1).
Unless otherwise stated, the tests for uplink carrier aggregation shall apply only for PUSCH with transform precoding disabled, and shall be conducted on per component carrier basis. 
8.1.1.2.2.5	Applicability of requirements for TDD with different UL-DL patterns
Unless otherwise stated, for each subcarrier spacing declared to be supported, if IAB-DU supports multiple TDD UL-DL patterns, only one of the supported TDD UL-DL patterns shall be used for all tests.
8.1.1.2.2.6	Applicability of requirements for transform precoding
Unless otherwise stated, the tests with transform precoding enabled shall apply only, if the IAB-DU supports it (see D.1xx in table [4.6-1]). 
[bookmark: _Toc21100097][bookmark: _Toc29809895][bookmark: _Toc36645280][bookmark: _Toc37272334][bookmark: _Toc45884580][bookmark: _Toc53182603][bookmark: _Toc58860344][bookmark: _Toc61182469][bookmark: _Toc66782462]8.1.1.2.3	Applicability of PUCCH performance requirements
[bookmark: _Toc21100098][bookmark: _Toc29809896][bookmark: _Toc36645281][bookmark: _Toc37272335][bookmark: _Toc45884581][bookmark: _Toc53182604][bookmark: _Toc58860345][bookmark: _Toc61182470][bookmark: _Toc66782463]8.1.1.2.3.1	Applicability of requirements for different formats
Unless otherwise stated, PUCCH requirement tests shall apply only for each PUCCH format declared to be supported (see D.102 in table 4.6-1).
[bookmark: _Toc21100099][bookmark: _Toc29809897][bookmark: _Toc36645282][bookmark: _Toc37272336][bookmark: _Toc45884582][bookmark: _Toc53182605][bookmark: _Toc58860346][bookmark: _Toc61182471][bookmark: _Toc66782464]8.1.1.2.3.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, PUCCH requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
[bookmark: _Toc21100100][bookmark: _Toc29809898][bookmark: _Toc36645283][bookmark: _Toc37272337][bookmark: _Toc45884583][bookmark: _Toc53182606][bookmark: _Toc58860347][bookmark: _Toc61182472][bookmark: _Toc66782465]8.1.1.2.3.3	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported by the IAB-DU, the test requirements for a specific channel bandwidth shall apply only if the IAB-DU supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRIAB-DU shall then be centered in this widest supported channel bandwidth.
[bookmark: _Toc21100101][bookmark: _Toc29809899][bookmark: _Toc36645284][bookmark: _Toc37272338][bookmark: _Toc45884584][bookmark: _Toc53182607][bookmark: _Toc58860348][bookmark: _Toc61182473][bookmark: _Toc66782466]8.1.1.2.3.4	Applicability of requirements for different configurations
[bookmark: _Hlk5810425]Unless otherwise stated, PUCCH format 3 requirement tests shall apply only for the additional DM-RS configuration declared to be supported (see D.104 in table 4.6-1). If both options (without and with additional DM-RS) are declared to be supported, the tests shall be done for either without or with additional DM-RS; the same chosen option shall then be used for all tests.
Unless otherwise stated, PUCCH format 4 requirement tests shall apply only for the additional DM-RS configuration declared to be supported (see D.105 in table 4.6-1). If both options (without and with additional DM-RS) are declared to be supported, the tests shall be done for either without or with additional DM-RS; the same chosen option shall then be used for all tests.
[bookmark: _Toc21100102][bookmark: _Toc29809900][bookmark: _Toc36645285][bookmark: _Toc37272339][bookmark: _Toc45884585][bookmark: _Toc53182608][bookmark: _Toc58860349][bookmark: _Toc61182474][bookmark: _Toc66782467]8.1.1.2.3.5	Applicability of requirements for multi-slot PUCCH
Unless otherwise stated, multi-slot PUCCH requirement tests shall apply only if the IAB-DU supports it (see D.106 in table 4.6-1).
[bookmark: _Toc21100103][bookmark: _Toc29809901][bookmark: _Toc36645286][bookmark: _Toc37272340][bookmark: _Toc45884586][bookmark: _Toc53182609][bookmark: _Toc58860350][bookmark: _Toc61182475][bookmark: _Toc66782468]8.1.1.2.4	Applicability of PRACH performance requirements 
[bookmark: _Toc21100104][bookmark: _Toc29809902][bookmark: _Toc36645287][bookmark: _Toc37272341][bookmark: _Toc45884587][bookmark: _Toc53182610][bookmark: _Toc58860351][bookmark: _Toc61182476][bookmark: _Toc66782469]8.1.1.2.4.1	Applicability of requirements for different formats
Unless otherwise stated, PRACH requirement tests shall apply only for each PRACH format declared to be supported (see D.103 in table 4.6-1).
For IAB-DU declares to support more than one PRACH formats, limit the number of tests to any two cases chosen by the manufacturer. If IAB-DU declares to support more than one PRACH formats where formats for both long and short PRACH sequences are presented, require choosing formats with different sequences (see D.xx in table xx)..
[bookmark: _Toc21100105][bookmark: _Toc29809903][bookmark: _Toc36645288][bookmark: _Toc37272342][bookmark: _Toc45884588][bookmark: _Toc53182611][bookmark: _Toc58860352][bookmark: _Toc61182477][bookmark: _Toc66782470]8.1.1.2.4.2	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, for each PRACH format with short sequence declared to be supported, for each FR, the tests shall apply only for the smallest supported subcarrier spacing in the FR (see D.103 in table 4.6-1). 
[bookmark: _Toc21100106][bookmark: _Toc29809904][bookmark: _Toc36645289][bookmark: _Toc37272343][bookmark: _Toc45884589][bookmark: _Toc53182612][bookmark: _Toc58860353][bookmark: _Toc61182478][bookmark: _Toc66782471]8.1.1.2.4.3	Applicability of requirements for different channel bandwidths
[bookmark: _Toc53182613][bookmark: _Toc58860354][bookmark: _Toc61182479]Unless otherwise stated, for the subcarrier spacing to be tested, the test requirements shall apply only for anyone channel bandwidth declared to be supported (see D.14 in table 4.6-1).
8.1.2	Performance requirements for PUSCH
[bookmark: _Toc53185429][bookmark: _Toc53185805][bookmark: _Toc57820290][bookmark: _Toc57821217][bookmark: _Toc61183493][bookmark: _Toc61183887][bookmark: _Toc61184279][bookmark: _Toc61184671][bookmark: _Toc61185061]8.1.2.1	Performance requirements for PUSCH with transform precoding disabled
[bookmark: _Toc21127631][bookmark: _Toc29811840][bookmark: _Toc53185438][bookmark: _Toc53185814][bookmark: _Toc57820299][bookmark: _Toc57821226][bookmark: _Toc61183502][bookmark: _Toc61183896][bookmark: _Toc61184288][bookmark: _Toc61184680][bookmark: _Toc61185070]8.1.2.1.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions. 
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.2.
8.1.2.1.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.1.
8.1.2.1.3	Test purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
8.1.2.1.4	Method of test
[bookmark: _Toc45893477][bookmark: _Toc44712164][bookmark: _Toc37267562][bookmark: _Toc37260174][bookmark: _Toc36817258][bookmark: _Toc29811706][bookmark: _Toc21127497][bookmark: _Toc53185368][bookmark: _Toc53185744][bookmark: _Toc57820220][bookmark: _Toc57821147][bookmark: _Toc61183423][bookmark: _Toc61183817][bookmark: _Toc61184209][bookmark: _Toc61184601][bookmark: _Toc61184991]8.1.2.1.4.1	Initial conditions
Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
RF channels to be tested for carrier aggregation: MBW Channel CA; see clause 4.9.1.
8.1.2.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth, defined in table 8.1.2.1.4.2-1.
Table 8.1.2.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	5
	-86.5 dBm / 4.5MHz

	15 kHz
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.2.1.4.2-2.
Table 8.2.1.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}, {0, 1}

	
	DM-RS sequence generation
	NID0=0, nSCID =0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable with different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.1.5-1 to 8.1.2.1.5-14 is achieved at the IAB-DU input.
6)	For each of the reference channels in table 8.1.2.1.5-1 to 8.1.2.1.5-14 applicable for the base station, measure the throughput.
8.1.2.1.5	Test requirement
The throughput measured according to clause 8.1.2.1.4.2 shall not be below the limits for the SNR levels specified in table 8.1.2.1.5-1 to 8.1.2.1.5-14.
Table 8.1.2.1.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-1.7

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	10.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	12.9

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-5.2

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	6.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	9.4

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	3.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	6.2

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	1.8

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	19.0

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	-1.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	11.8

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	-4.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	7.6



Table 8.1.2.1.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-1.9

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	10.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	12.8

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-5.4

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	3.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	6.1

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	2.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	19.1

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	-1.2

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	12.0

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	-4.7

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	7.6



Table 8.1.2.1.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-1.5

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	10.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	13.0

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-4.9

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	6.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-7.9

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	3.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	6.1

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	2.9

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	19.1

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	-1.0

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	11.9

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	-4.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	7.7



Table 8.1.2.1.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-1.7

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	10.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	13.4

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-5.0

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	7.0

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-8.0

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	3.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	6.1

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	2.1

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	19.2

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	-1.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	12.0

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	-4.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	7.8



Table 8.1.2.1.5-5: Test requirements for PUSCH with 70% of maximum throughput, Type A, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-2.3

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	10.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	13.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-5.4

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	7.0

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-8.2

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	3.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	6.1

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	2.1

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	18.9

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	-1.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	12.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	-4.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	7.7



Table 8.1.2.1.5-6: Test requirements for PUSCH with 70% of maximum throughput, Type A, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-1.9

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	10.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	13.0

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-5.2

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	9.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	3.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	6.0

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	2.1

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	20.3

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	-1.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	12.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	-4.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	7.7



Table 8.1.2.1.5-7: Test requirements for PUSCH with 70% of maximum throughput, Type A, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-2.2

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	10.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	13.6

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-5.2

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	7.1

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	9.6

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	3.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	6.4

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	2.2

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	20.0

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	-1.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	12.4

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	-4.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	7.9



Table 8.1.2.1.5-8: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-1.7

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	10.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	13.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-5.1

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	9.5

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-1
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-1
	pos1
	3.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-1
	pos1
	6.3

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	2.3

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	19.1

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	-1.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	11.9

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-8
	pos1
	-4.6

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-8
	pos1
	7.6



Table 8.1.2.1.5-9: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-1.7

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	11.1

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	13.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-5.1

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	7.1

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	9.5

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-2
	pos1
	-8.4

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-2
	pos1
	3.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-2
	pos1
	6.4

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	2.8

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	19.5

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	-1.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	12.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-9
	pos1
	-4.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-9
	pos1
	7.8



Table 8.1.2.1.5-10: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-1.5

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	11.0

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	12.9

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-5.1

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	9.4

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-3
	pos1
	-7.9

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-3
	pos1
	3.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-3
	pos1
	6.3

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	2.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	18.9

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	-1.2

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	12.0

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-10
	pos1
	-4.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-10
	pos1
	7.7



Table 8.1.2.1.5-11: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-1.8

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	10.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	13.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-5.1

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	7.0

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-4
	pos1
	-8.2

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-4
	pos1
	3.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-4
	pos1
	6.2

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	1.9

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	19.3

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	-1.7

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	12.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-11
	pos1
	-4.8

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-11
	pos1
	7.8



Table 8.1.2.1.5-12: Test requirements for PUSCH with 70% of maximum throughput, Type B, 20 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-2.3

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	10.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	13.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-5.4

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	9.2

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-5
	pos1
	-8.4

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-5
	pos1
	3.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-5
	pos1
	6.2

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	2.1

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	19.0

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	-1.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	12.0

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-12
	pos1
	-4.6

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-12
	pos1
	7.8



Table 8.1.2.1.5-13: Test requirements for PUSCH with 70% of maximum throughput, Type B, 40 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-1.9

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	10.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	13.1

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-5.2

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	6.8

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	9.3

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-6
	pos1
	-8.2

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-6
	pos1
	3.6

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-6
	pos1
	6.1

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	2.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	19.5

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	-1.3

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	12.0

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-13
	pos1
	-4.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-13
	pos1
	7.7



Table 8.1.2.1.5-14: Test requirements for PUSCH with 70% of maximum throughput, Type B, 100 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-1.9

	
	2
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	10.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	13.7

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-5.2

	1
	4
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	6.9

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	9.8

	
	
	TDLB100-400 Low
	D-FR1-A.2.1-7
	pos1
	-8.1

	
	8
	TDLC300-100 Low
	D-FR1-A.2.3-7
	pos1
	3.7

	
	
	TDLA30-10 Low
	D-FR1-A.2.4-7
	pos1
	6.5

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	2.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	20.1

	2
	4
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	-1.4

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	12.4

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-14
	pos1
	-4.5

	
	
	TDLC300-100 Low
	D-FR1-A.2.3-14
	pos1
	7.9


8.1.2.2	Performance requirements for PUSCH with transform precoding enabled
8.1.2.2.1	Definition and applicability
The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in annex A. The performance requirements assume HARQ re-transmissions.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.2.
8.1.2.2.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.2.2.
8.1.2.2.3	Test purpose
The test shall verify the receiver's ability to achieve throughput under multipath fading propagation conditions for a given SNR.
8.1.2.2.4	Method of test
8.1.2.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
8.1.2.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the SCS and channel bandwidth, defined in table 8.1.2.2.4.2-1.
Table 8.1.2.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-86.5 dBm / 4.5MHz

	30 
	10
	-83.6 dBm / 8.64MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in table 8.1.2.2.4.2-2.
Table 8.1.2.2.4.2-2: Test parameters for testing PUSCH
	Parameter
	Value

	Transform precoding
	Enabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	15 kHz SCS:
3D1S1U, S=10D:2G:2U
30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0, 2, 3, 1

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	0

	
	DM-RS sequence generation
	NID0=0, group hopping and sequence hopping are disabled

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	15 kHz SCS: 25 PRBs in the middle of the test bandwidth
 30 kHz SCS: 24 PRBs in the middle of the test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	NOTE 1:	The same requirements are applicable to different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex J.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.2.5-1 to 8.1.2.2.5-4 is achieved at the IAB-DU input.
6)	For each of the reference channels in table 8.1.2.2.5-1 to 8.1.2.2.5-4 applicable for the base station, measure the throughput.
8.1.2.2.5	Test requirement
The throughput measured according to clause 8.1.2.2.4.2 shall not be below the limits for the SNR levels specified in table 8.1.2.2.5-1 to 8.1.2.2.5-4.
Table 8.1.2.2.5-1: Test requirements for PUSCH with 70% of maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-1.8

	1
	4
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-5.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-7.9



Table 8.1.2.2.5-2: Test requirements for PUSCH with 70% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-1.9

	1
	4
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-5.1

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-7.8



Table 8.1.2.2.5-3: Test requirements for PUSCH with 70% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-1.7

	1
	4
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-5.2

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-15
	pos1
	-8.0



Table 8.1.2.2.5-4: Test requirements for PUSCH with 70% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (annex G)
	FRC
(annex A)
	Additional DM-RS position
	SNR
(dB)

	
	2
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-2.1

	1
	4
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-5.4

	
	8
	TDLB100-400 Low
	D-FR1-A.2.1-16
	pos1
	-8.2



8.1.2.3	Performance requirements for UCI multiplexed on PUSCH
8.1.2.3.1	Definition and applicability
The performance requirement of UCI multiplexed on PUSCH is determined by two parameters: block error probability (BLER) of CSI part 1 and block error probability of CSI part 2. The performance is measured by the required SNR at block error probability of CSI part 1 not exceeding 0.1 %, and the required SNR at block error probability of CSI part 2 not exceeding 1 %.
The CSI part 1 BLER is defined as the probability of incorrectly decoding the CSI part 1 information when the CSI part 1 information is sent.
The CSI part 2 BLER is defined as the probability of incorrectly decoding the CSI part 2 information when the CSI part 2 information is sent.
In the test of UCI multiplexed on PUSCH, the UCI information only contains CSI part 1 and CSI part 2 information, there is no HACK/ACK information transmitted.
The number of UCI information bit payload per slot is defined for two cases as follows:
-	7 bits:  5 bits in CSI part 1, 2 bits in CSI part 2,
-	40 bits: 20 bits in CSI part 1, 20 bits in CSI part 2.
The 7 bits UCI information case is further defined with the bitmap [c0 c1 c2 c3 c4] = [0 1 0 1 0] for CSI part 1 information, where c0 is mapping to the RI information, and with the bitmap [c0 c1] = [1 0] for CSI part 2 information.
The 40 bits UCI information case is assumed random information bit selection.
In both tests, PUSCH data, CSI part 1 and CSI part 2 are transmitted simultaneously.
Which specific test(s) is applicable to IAB-DU is based on the test applicability rule defined in clause 8.1.1.2.2.
8.1.2.3.2	Minimum requirement
The minimum requirements are in TS 38.174 [2] clause 8.2.3.
8.1.2.3.3	Test purpose
The test shall verify the receiver's ability to detect UCI with CSI part 1 and CSI part 2 bits multiplexed on PUSCH under multipath fading propagation conditions for a given SNR.
8.1.2.3.4	Method of test
8.1.2.3.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
8.1.2.3.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to combination of SCS and channel bandwidth defined in table 8.1.2.3.4.2-1.
Table 8.2.3.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	30 
	10
	-80.6 dBm / 8.64 MHz



3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the specific test parameters are configured as below. The UCI information bit payload per slot is equal to 7 bits with CSI part 1 5bits, CSI part 2 2bit; and the UCI information bit payload per slot is equal to 40 bits with CSI part 1 20bits, CSI part 2 20bits.
Table: 8.1.2.3.4.2-2: Test parameters for testing UCI multiplexed on PUSCH
	Parameter
	Value

	Transform precoding
	Disabled

	Cyclic prefix
	Normal

	Default TDD UL-DL pattern (Note 1)
	30 kHz SCS:
7D1S2U, S=6D:4G:4U

	HARQ
	Maximum number of HARQ transmissions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	Single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port(s)
	{0}

	
	DM-RS sequence generation
	NID0 = 0, nSCID = 0

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0

	
	Allocation length
	14

	Frequency domain resource assignment
	RB assignment
	Full applicable test bandwidth

	
	Frequency hopping
	Disabled

	Code block group based PUSCH transmission
	Disabled

	UCI
	Number of CSI part 1 and CSI part 2 information bit payload
	{5,2}, {20, 20}

	
	scaling 
	1

	
	betaOffsetACK-Index1
	11

	
	betaOffsetCSI-Part1-Index1 and betaOffsetCSI-Part1-Index2
	13

	
	betaOffsetCSI-Part2-Index1 and betaOffsetCSI-Part2-Index2
	13

	
	UCI partition for frequency hopping 
	Disabled

	NOTE 1:	The same requirements are applicable to different UL-DL patterns.



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that required SNR specified in table 8.1.2.3.5-1 to 8.1.2.3.5-4 is achieved at the IAB-DU input during the UCI multiplexed on PUSCH transmissions.
6)	The tester sends a test pattern where UCI with CSI part 1 and CSI part 2 information can be multiplexed on PUSCH. The following statistics are kept: the number of incorrectly decoded CSI part 1 information transmission, the number of incorrectly decoded CSI part 2 information transmission during UCI multiplexed on PUSCH transmission.
8.1.2.3.5	Test requirement
The fractional of incorrectly decoded UCI with CSI part 1 according to clause 8.1.2.3.4.2 shall be less than 0.1 % for SNR listed in table 8.1.2.3.5-1 and table 8.1.2.3.5-2. The fractional of incorrectly decoded UCI with CSI part 2 according to clause 8.1.2.3.4.2 shall be less than 1 % for SNR listed in table 8.1.2.3.5-3 and table 8.1.2.3.5-4.
Table 8.1.2.3.5-1: Test requirements for UCI multiplexed on PUSCH, Type A, CSI part 1, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	TDLC300-100 Low
	7 (5, 2)
	pos1
	D-FR1-A.2.3-4
	6.0

	
	2
	TDLC300-100 Low
	40 (20,20)
	pos1
	D-FR1-A.2.3-4
	4.9



Table 8.1.2.3.5-2: Test requirements for UCI multiplexed on PUSCH, Type B, CSI part 1, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	TDLC300-100 Low
	7 (5, 2)
	pos1
	D-FR1-A.2.3-4
	6.4

	
	2
	TDLC300-100 Low
	40 (20,20)
	pos1
	D-FR1-A.2.3-4
	4.7



Table 8.1.2.3.5-3: Test requirements for UCI multiplexed on PUSCH, Type A, CSI part 2, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	TDLC300-100 Low
	7 (5, 2)
	pos1
	D-FR1-A.2.3-4
	0.4

	
	2
	TDLC300-100 Low
	40 (20,20)
	pos1
	D-FR1-A.2.3-4
	3.0



Table 8.1.2.3.5-4: Test requirements for UCI multiplexed on PUSCH, Type B, CSI part 2, 10 MHz channel bandwidth, 30 kHz SCS
	Number of TX antennas
	Number of RX antennas
	Propagation conditions and correlation matrix (Annex G)
	UCI bits
(CSI part 1, CSI part 2)
	Additional DM-RS position
	FRC
(Annex A)
	SNR (dB)

	1
	2
	TDLC300-100 Low
	7 (5, 2)
	pos1
	D-FR1-A.2.3-4
	0.9

	
	2
	TDLC300-100 Low
	40 (20,20)
	pos1
	D-FR1-A.2.3-4
	3.2



8.1.3	Performance requirements for PUCCH
8.1.3.1	Performance requirements for PUCCH format 0
8.1.3.1.1	Definition and applicability
The performance requirement of single user PUCCH format 0 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
8.1.3.1.2	Minimum requirement
The minimum requirements are in TS 38.174 [2] clause 8.3.1 and 8.3.2.
8.1.3.1.3	Test purpose
The test shall verify the receiver's ability to detect ACK under multipath fading propagation conditions for a given SNR.
8.1.3.1.4	Method of test
8.1.3.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested: single carrier M; see clause 4.9.1.
8.1.3.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth and sub-carrier spacing defined in table 8.1.3.1.4.2-1.
Table 8.1.3.1.4.2-1: AWGN power level at the IAB-DU input
	Subcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17] and the specific test parameters are configured as mentioned in table 8.1.3.1.4.2-2:
Table 8.1.3.1.4.2-2: Test Parameters
	Parameter
	Test

	number of UCI information bits
	1

	Number of PRBs
	1

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A for 1 symbol 
Enabled for 2 symbols

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	13 for 1 symbol
12 for 2 symbols



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.1.5-1 or table 8.1.3.1.5-2 is achieved at the IAB-DU input during the ACK transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.1.3.1.4.2-1: Test signal pattern for single user PUCCH format 0 demodulation tests
8.1.3.1.5	Test requirement
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.1.3.1.5-1 and in table 8.1.3.1.5-2.
Table 8.1.3.1.5-1: Test requirements for PUCCH format 0 and 15 kHz SCS
	Number
	Number of
	Propagation conditions and
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	RX antennas
	correlation matrix 
(annex G)
	OFDM symbols
	5 MHz
	10 MHz
	20 MHz

	1
	2
	TDLC-300-100 Low
	1
	10.0
	9.4
	9.9

	
	
	
	2
	3.4
	4.3
	3.9

	1
	4
	TDLC-300-100 Low
	1
	3.6
	3.5
	3.8

	
	
	
	2
	-0.4
	0.1
	-0.2

	1
	8
	TDLC-300-100 Low
	1
	-0.5
	-0.5
	-0.5

	
	
	
	2
	-3.5
	-3.3
	-3.4



Table 8.1.3.1.5-2: Test requirements for PUCCH format 0 and 30 kHz SCS
	Number
	Number
	Propagation conditions
	Number of
	Channel bandwidth / SNR (dB)

	of TX antennas
	of RX antennas
	and correlation matrix
(annex G)
	OFDM symbols
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC-300-100 Low
	1
	10.4
	10.4
	10.1
	9.8

	
	
	
	2
	4.8
	4.2
	4.4
	4.1

	1
	4
	TDLC-300-100 Low
	1
	4.0
	4.0
	3.6
	3.9

	
	
	
	2
	0.3
	0.2
	0.1
	-0.2

	1
	8
	TDLC-300-100 Low
	1
	-0.4
	-0.4
	-0.5
	-0.4

	
	
	
	2
	-3.1
	-3.2
	-3.4
	-3.3



8.1.3.2	Performance requirements for PUCCH format 1
8.1.3.2.1	NACK to ACK detection
8.1.3.2.1.1	Definition and applicability
The performance requirement of PUCCH format 1 for NACK to ACK detection is determined by the two parameters: probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured by the required SNR at probability of the NACK to ACK detection equal to 0.1% or less. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK at particular bit position when input is only noise. Each false bit detection is counted as one error.
The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on particular bit position. Each NACK bit erroneously detected as ACK bit is counted as one error. Erroneously detected NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
8.1.3.2.1.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.3.3.
8.1.3.2.1.3	Test purpose
The test shall verify the receiver's ability not to falsely detect NACK bits as ACK bits under multipath fading propagation conditions for a given SNR.
8.1.3.2.1.4	Method of test
8.1.3.2.1.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier: M; see clause 4.9.1.
8.1.3.2.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.2.1.4.2-1.
Table 8.1.3.2.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 kHz
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.1.3.2.1.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols 
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs -1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.2.1.5-1 and table 8.1.3.2.1.5-2 is achieved at the IAB-DU input during the transmissions.
6)	The signal generator sends random codeword from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.
8.1.3.2.1.5	Test requirement
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of NACK bits falsely detected as ACK shall be less than 0.1% for the SNR listed in tables 8.1.3.2.1.5-1 and table 8.1.3.2.1.5-2.
Table 8.1.3.2.1.5-1: Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of
	Number
	Propagation
	Channel bandwidth / SNR (dB)

	TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	5 MHz
	10 MHz
	20 MHz

	
	2
	TDLC-300-100 Low
	-3.2
	-3.0
	-3.0

	1
	4
	TDLC-300-100 Low
	-7.8
	-7.0
	-7.8

	
	8
	TDLC-300-100 Low
	-11.2
	-10.8
	-10.8



Table 8.1.3.2.1.5-2: Required SNR for PUCCH format 1 with 30 kHz SCS
	Number
	Number
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	
	2
	TDLC-300-100 Low
	-2.2
	-2.7
	-3.3
	-2.9

	1
	4
	TDLC-300-100 Low
	-7.5
	-7.7
	-6.9
	-7.4

	
	8
	TDLC-300-100 Low
	-10.9
	-10.6
	-10.1
	-10.7



8.1.3.2.2	ACK missed detection
8.1.3.2.2.1	Definition and applicability
The performance requirement of PUCCH format 1 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
8.1.3.2.2.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.3.3.
8.1.3.2.2.3	Test purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
8.1.3.2.2.4	Method of test
8.1.3.2.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier (SC): M; see clause 4.9.1.
8.1.3.2.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.2.2.4.2-1.
Table 8.1.3.2.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 kHz
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 kHz
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.3.2.2.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.3.2.2.5-1 and table 8.3.2.2.5-2 is achieved at the IAB-DU input during the transmissions.
6) The tester sends random codewords from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection. 
Note that the procedure described in this clause for ACK missed detection has the same condition as that described in clause 8.1.3.2.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.
8.1.3.2.2.5	Test requirement
The fraction of falsely detected ACK bits shall be less than 1% and the fraction of correctly detected ACK bits shall be larger than 99% for the SNR listed in tables 8.1.3.2.2.5-1 and table 8.1.3.2.2.5-2.
Table 8.1.3.2.2.5-1 Required SNR for PUCCH format 1 with 15 kHz SCS
	Number of
	Number
	Propagation
	Channel bandwidth / SNR (dB)

	TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	5 MHz
	10 MHz
	20 MHz

	
	2
	TDLC300-100 Low
	-4.4
	-3.8
	-4.4

	1
	4
	TDLC300-100 Low
	-8.0
	-7.6
	-7.9

	
	8
	TDLC300-100 Low
	-10.1
	-10.9
	-10.9



Table 8.1.3.2.2.5-2 Required SNR for PUCCH format 1 with 30 kHz SCS
	Number
	Number
	Propagation
	Channel bandwidth / SNR (dB)

	of TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	
	2
	TDLC300-100 Low
	-3.3
	-3.8
	-3.8
	-3.6

	1
	4
	TDLC300-100 Low
	-7.4
	-7.5
	-7.8
	-7.7

	
	8
	TDLC300-100 Low
	-10.8
	-10.8
	-10.8
	-10.8



8.1.3.3	Performance requirements for PUCCH format 2
8.1.3.3.1	ACK missed detection
8.1.3.3.1.1	Definition and applicability
The performance requirement of PUCCH format 2 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as probability of detection of the ACK when the signal is present.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3. 
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
8.1.3.3.1.2	Minimum requirement
The minimum requirements are in TS 38.174 [2] clause 8.3.4.
8.1.3.3.1.3	Test purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
8.1.3.3.1.4	Method of test
8.1.3.3.1.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier; M; see clause 4.9.1.
8.1.3.3.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.1.3.3.1.4.2-1.
Table 8.1.3.3.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08MHz 

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as blow:
Table 8.3.3.1.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	N/A

	First PRB after frequency hopping
	The largest PRB index - (Number of PRBs - 1)

	Number of PRBs
	4

	Number of symbols
	1

	The number of UCI information bits
	4

	First symbol
	13

	DM-RS sequence generation
	NID0=0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.3.1.5-1 and table 8.1.3.3.1.5-2 is achieved at the IAB-DU input during the UCI transmissions.
[bookmark: _MON_1283843391]6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs.


Figure 8.1.3.3.1.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
8.1.3.3.1.5	Test requirement
The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.1.3.3.1.5-1 and table 8.1.3.3.1.5-2.
Table 8.1.3.3.1.5-1: Required SNR for PUCCH format 2 with 15 kHz SCS
	Number of TX
	Number of RX
	Propagation
	Channel bandwidth / SNR (dB)

	antennas
	antennas
	conditions and correlation matrix (annex G)
	5 MHz
	10 MHz
	20 MHz

	
	2
	TDLC300-100 Low
	6.4
	6.2
	6.5

	1
	4
	TDLC300-100 Low
	1.0
	1.1
	0.9

	
	8
	TDLC300-100 Low
	-2.9
	-2.9
	-2.9



Table 8.1.3.3.1.5-2: Required SNR for PUCCH format 2 with 30 kHz SCS
	Number of TX
	Number of RX
	Propagation
	Channel bandwidth / SNR (dB)

	antennas
	antennas
	conditions and correlation matrix (annex G)
	10MHz
	20MHz
	40MHz
	100MHz

	
	2
	TDLC300-100 Low
	6.1
	6.2
	6.1
	6.3

	1
	4
	TDLC300-100 Low
	0.9
	0.8
	0.9
	1.0

	
	8
	TDLC300-100 Low
	-3.0
	-3.0
	-2.9
	-2.7



8.1.3.3.2	UCI BLER performance requirements
8.1.3.3.2.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
8.1.3.3.2.2	Minimum requirement
The minimum requirement is TS 38.174 [2] clause 8.3.4.
8.1.3.3.2.3	Test purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.1.3.3.2.4	Method of test
8.1.3.3.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier; M; see clause 4.9.1
8.1.3.3.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the channel bandwidth defined in table 8.1.3.3.2.4.2-1.
Table 8.1.3.3.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz 

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as blow:
Table 8.1.3.3.2.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index – (Number of PRBs - 1)

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	First symbol
	12

	DM-RS sequence generation
	NID0=0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.3.2.5-1 or table 8.1.3.3.2.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.3.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.3.2.4.2-1: Test signal pattern for PUCCH format 2 demodulation tests
8.1.3.3.2.5	Test requirement
The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 8.1.3.3.2.5-1 and table 8.1.3.3.2.5-2.
Table 8.1.3.3.2.5-1: Required SNR for PUCCH format 2 with 15 kHz SCS
	Number of TX
	Number of 
	Propagation
	Channel bandwidth / SNR (dB)

	antennas
	RX antennas
	conditions and correlation matrix (annex G)
	5 MHz
	10 MHz
	20 MHz

	
	2
	TDLC300-100 Low
	0.8
	1.4
	1.8

	1
	4
	TDLC300-100 Low
	-3.0
	-2.6
	-2.6

	
	8
	TDLC300-100 Low
	-6.2
	-6.1
	-6.2



Table 8.1.3.3.2.5-2: Required SNR for PUCCH format 2 with 30 kHz SCS
	Number of TX
	Number of 
	Propagation
	Channel bandwidth / SNR (dB)

	antennas
	RX antennas
	conditions and correlation matrix (annex G)
	10MHz
	20MHz
	40MHz
	100MHz

	
	2
	TDLC300-100 Low
	1.1
	1.7
	1.0
	0.9

	1
	4
	TDLC300-100 Low
	-2.7
	-2.3
	-2.7
	-2.8

	
	8
	TDLC300-100 Low
	-5.2
	-5.2
	-6.1
	-5.3



8.1.3.4	Performance requirements for PUCCH format 3
8.1.3.4.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.2.2.3.
8.1.3.4.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.3.5.
8.1.3.4.3	Test purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.1.3.4.4	Method of test
8.1.3.4.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1
8.1.3.4.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.1.3.4.4.2-1.
Table 8.1.3.4.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17]. The specific test parameters are configured as below:
Table 8.1.3.4.4.2-2: Test parameters
	Parameter
	Test 1
	Test 2

	Cyclic prefix
	Normal

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of PRBs
	1
	3

	Number of symbols
	14
	4

	The number of UCI information bits
	16
	16

	First symbol
	0
	0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.4.5-1 or table 8.1.3.4.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.4.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.4.4.2-1: Test signal pattern for PUCCH format 3 demodulation tests
8.1.3.4.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.1.3.4.5-1 and table 8.1.3.4.5-2.
Table 8.1.3.4.5-1: Required SNR for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX 
	Number of RX 
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	antennas
	correlation matrix (annex G)
	configuration
	5 MHz
	10 MHz
	20 MHz

	1
	1
	2
	TDLC300-100 Low
	No additional DM-RS
	0.8
	1.7
	0.9

	
	
	
	
	Additional DM-RS
	0.5
	1.1
	0.5

	
	
	4
	TDLC300-100 Low
	No additional DM-RS
	 -3.2
	 -2.7
	 -3.2

	
	
	
	
	Additional DM-RS
	 -3.7
	 -3.4
	 -3.4

	
	
	8
	TDLC300-100 Low
	No additional DM-RS
	 -6.4
	 -6.1
	 -6.3

	
	
	
	
	Additional DM-RS
	 -7.1
	 -6.9
	 -7.1

	2
	2
	2
	TDLC300-100 Low
	No additional DM-RS
	2.0
	2.8
	2.6

	
	
	4
	TDLC300-100 Low
	No additional DM-RS
	-2.5
	-1.9
	-1.9

	
	
	8
	TDLC300-100 Low
	No additional DM-RS
	-5.9
	-5.4
	-5.6



Table 8.1.3.4.5-2: Required SNR for PUCCH format 3 with 30 kHz SCS
	Test Number
	Number of TX 
	Number of RX 
	Propagation conditions 
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	antennas
	and correlation matrix 
(annex G)
	configuration
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	1
	2
	TDLC300-100 Low
	No additional DM-RS
	1.5
	1.2
	1.2
	1.5

	
	
	
	
	Additional DM-RS
	1.1
	0.9
	0.6
	0.7

	
	
	4
	TDLC300-100 Low
	No additional DM-RS
	-2.5
	-2.8
	-2.6
	-2.9

	
	
	
	
	Additional DM-RS
	-3.1
	-3.5
	-3.4
	-3.6

	
	
	8
	TDLC300-100 Low
	No additional DM-RS
	-6.0
	-6.1
	-6.2
	-6.2

	
	
	
	
	Additional DM-RS
	-6.9
	-7.0
	-7.0
	-7.1

	2
	1
	2
	TDLC300-100 Low
	No additional DM-RS
	2.4
	2.6
	2.6
	2.1

	
	
	4
	TDLC300-100 Low
	No additional DM-RS
	-2.3
	-2.4
	-1.8
	-2.4

	
	
	8
	TDLC300-100 Low
	No additional DM-RS
	-5.8
	-5.4
	-5.8
	-5.6



8.1.3.5	Performance requirements for PUCCH format 4
8.1.3.5.1	Definition and applicability
The performance is measured by the required SNR at UCI block error probability not exceeding 1%.
The UCI block error probability is defined as the conditional probability of incorrectly decoding the UCI information when the UCI information is sent. The UCI information does not contain CSI part 2.
The transient period as specified in TS 38.101-1 [21] clause 6.3.3.1 is not taken into account for performance requirement testing, where the RB hopping is symmetric to the CC center, i.e. intra-slot frequency hopping is enabled.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
8.1.3.5.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.6.
8.1.3.5.3	Test purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
8.1.3.5.4	Method of test
8.1.3.5.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1
8.1.3.5.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.1.3.5.4.2-1.
Table 8.1.3.5.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17]. The test parameters are configured as below:
Table 8.1.3.5.4.2-2: Test parameters
	Parameter
	Values

	Cyclic prefix
	Normal

	Modulation order
	QPSK

	First PRB prior to frequency hopping
	0

	Number of PRBs
	1

	Intra-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (Number of PRBs - 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Number of symbols
	14

	The number of UCI information bits
	22

	First symbol
	0

	Length of the orthogonal cover code
	n2

	Index of the orthogonal cover code
	n0



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the equipment so that the SNR specified in table 8.1.3.5.5-1 or table 8.1.3.5.5-2 is achieved at the IAB-DU input during the UCI transmissions.
6)	The tester sends a test pattern with the pattern outlined in figure 8.1.3.5.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.1.3.5.4.2-1: Test signal pattern for PUCCH format 4 demodulation tests
8.1.3.5.5	Test requirement
The fraction of incorrectly decoded UCI is shall be less than 1% for the SNR listed in table 8.1.3.5.5-1 and table 8.1.3.5.5-2.
Table 8.1.3.5.5-1: Required SNR for PUCCH format 4 with 15 kHz SCS
	Number of TX antennas
	Number of RX 
	Propagation conditions and
	Additional DM-RS configuration
	Channel bandwidth / SNR (dB)

	
	antennas
	correlation matrix (annex G)
	
	5 MHz
	10 MHz
	20 MHz

	1
	2
	TDLC300-100 Low
	No additional DM-RS
	2.4
	3.2
	2.8

	
	
	
	Additional DM-RS
	2.2
	3.0
	2.4

	
	4
	TDLC300-100 Low
	No additional DM-RS
	-1.7
	-1.3
	-1.6

	
	
	
	Additional DM-RS
	-2.3
	-2.0
	-2.1

	
	8
	TDLC300-100 Low
	No additional DM-RS
	-5.3
	-5.1
	-5.2

	
	
	
	Additional DM-RS
	-6.0
	-5.8
	-5.7



Table 8.1.3.5.5-2: Required SNR for PUCCH format 4 with 30 kHz SCS
	Number of TX
	Number of RX
	Propagation conditions and
	Additional DM-RS configuration
	Channel bandwidth / SNR (dB)

	antennas
	antennas
	correlation matrix (annex G)
	
	10 MHz
	20 MHz
	40 MHz
	100 MHz

	1
	2
	TDLC300-100 Low
	No additional DM-RS
	3.7
	3.4
	3.7
	3.4

	
	
	
	Additional DM-RS
	3.4
	2.9
	3.7
	2.8

	
	4
	TDLC300-100 Low
	No additional DM-RS
	-1.1
	-1.3
	-1.1
	-1.5

	
	
	
	Additional DM-RS
	-1.4
	-1.9
	-1.9
	-1.8

	
	8
	TDLC300-100 Low
	No additional DM-RS
	-5.0
	-4.9
	-4.9
	-4.9

	
	
	
	Additional DM-RS
	-5.6
	-5.5
	-5.8
	-5.6



8.1.3.6	Performance requirements for multi-slot PUCCH
8.1.3.6.1	Performance requirements for multi-slot PUCCH format 1
8.1.3.6.1.1	NACK to ACK detection
8.1.3.6.1.1.1	Definition and applicability
The performance requirement of multi-slot PUCCH format 1 for NACK to ACK detection is determined by the two parameters: probability of false detection of the ACK and the NACK to ACK detection probability. The performance is measured by the required SNR at probability of the NACK to ACK detection equal to 0.1 % or less. The probability of false detection of the ACK shall be 0.01 % or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK at particular bit position when input is only noise. Each false bit detection is counted as one error.
The NACK to ACK detection probability is the probability of detecting an ACK bit when an NACK bit was sent on particular bit position. Each NACK bit erroneously detected as ACK bit is counted as one error. Erroneously detected NACK bits in the definition do not contain the NACK bits which are mapped from DTX, i.e. NACK bits received when DTX is sent should not be considered.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.3.
8.1.3.6.1.1.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.3.3.
8.1.3.6.1.1.3	Test purpose
The test shall verify the receiver's ability not to falsely detect NACK bits as ACK bits under multipath fading propagation conditions for a given SNR.
8.1.3.6.1.1.4	Method of test
8.1.3.6.1.1.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier: M; see clause 4.9.1.
8.1.3.6.1.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in Table 8.1.3.6.1.1.4.2-1.
Table 8.1.3.6.1.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.1.3.6.1.1.4.2-2: Test parameters for multi-slot PUCCH format 1
	Parameter
	Test

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping 
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.6.1.1.5-1 is achieved at the IAB-DU input during the transmissions.
6)	The tester sends random codeword from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.
8.1.3.6.1.1.5	Test requirement
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of NACK bits falsely detected as ACK shall be less than 0.1 % for the SNR listed in table 8.1.3.6.1.1.5-1.
Table 8.1.3.6.1.1.5-1: Minimum requirements for multi-slot PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX 
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	antennas
	correlation matrix (annex G)
	40 MHz

	1
	2
	TDLC-300-100 Low
	-5.7



8.1.3.6.1.2	ACK missed detection
8.1.3.6.1.2.1	Definition and applicability
The performance requirement of PUCCH format 1 for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.
The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.
The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.
8.1.3.6.1.2.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.3.3.
8.1.3.6.1.2.3	Test purpose
The test shall verify the receiver's ability to detect ACK bits under multipath fading propagation conditions for a given SNR.
8.1.3.6.1.2.4	Method of test
8.1.3.6.1.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier: M; see clause 4.9.1.
8.1.3.6.1.2.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.1.3.6.1.2.4.2-1.
Table 8.1.3.6.1.2.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	
	10
	-80.3 dBm / 9.36 MHz

	
	20
	-77.2 dBm / 19.08 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	
	20
	-77.4 dBm / 18.36 MHz

	
	40
	-74.2 dBm / 38.16 MHz

	
	100
	-70.1 dBm / 98.28 MHz



3)	The characteristics of the wanted signal shall be configured according to TS 38.211 [17], and the specific test parameters are configured as below:
Table 8.1.3.6.1.2.4.2-2: Test parameters for multi-slot PUCCH format 1
	Parameter
	Test

	Cyclic prefix
	Normal

	Number of information bits
	2

	Number of PRBs
	1

	Number of symbols
	14

	First PRB prior to frequency hopping
	0

	Intra-slot frequency hopping
	disabled

	Inter-slot frequency hopping
	enabled

	First PRB after frequency hopping
	The largest PRB index - (nrofPRBs – 1)

	Group and sequence hopping
	neither

	Hopping ID
	0

	Initial cyclic shift
	0

	First symbol
	0

	Index of orthogonal cover code (timeDomainOCC)
	0

	Number of slots for PUCCH repetition
	2



4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjusting the equipment so that the SNR specified in table 8.1.3.6.1.2.5-1 is achieved at the IAB-DU input during the transmissions.
6) The tester sends random codewords from applicable codebook, in regular time periods. The following statistics are kept: the number of ACK bits falsely detected in the idle periods and the number of missed ACK bits. Each falsely detected ACK bit in the idle periods is accounted as one error for the statistics of false ACK detection, and each missed ACK bit is accounted as one error for the statistics of missed ACK detection.
Note that the procedure described in this clause for ACK missed detection has the same condition as that described in clause 8.1.3.6.1.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.
8.1.3.6.1.2.5	Test requirement
The fraction of falsely detected ACK bits shall be less than 1 % and the fraction of correctly detected ACK bits shall be larger than 99 % for the SNR listed in table 8.1.3.6.1.2.5-1.
Table 8.1.3.6.1.2.5-1: Minimum requirements for multi-slot PUCCH format 1 with 30 kHz SCS
	Number of TX antennas
	Number of RX 
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	antennas
	correlation matrix (annex G)
	40 MHz

	1
	2
	TDLC-300-100 Low
	-7.0



8.1.4	Performance requirements for PRACH
8.1.4.1	PRACH false alarm probability and missed detection requirements
8.1.4.1.1	Definition and applicability
The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.
Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. erroneous detection from any detector) when input is only noise.
Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting only different preamble(s) than the one that was sent, not detecting any preamble at all, or detecting the correct preamble but with the out-of-bounds timing estimation value.
For AWGN and TDLC300-100, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than the time error tolerance values given in table 8.1.4.1.1-1.
Table 8.1.4.1.1-1: Time error tolerance for AWGN and TDLC300-100
	PRACH 
	PRACH SCS 
	Time error tolerance

	preamble
	(kHz)
	AWGN
	TDLC300-100

	0
	1.25
	1.04 us
	2.55 us

	A1, A2, A3, B4,
	15
	0.52 us
	2.03 us

	C0, C2
	30
	0.26 us
	1.77 us



The test preambles for normal mode are listed in table A.6-1.
Which specific test(s) are applicable to IAB-DU is based on the test applicability rules defined in clause 8.1.1.2.4.
8.1.4.1.2	Minimum requirement
The minimum requirement is in TS 38.174 [2] clause 8.4.1.2 and 8.4.2.2.
8.1.4.1.3	Test purpose
The test shall verify the receiver's ability to detect PRACH preamble under static conditions and multipath fading propagation conditions for a given SNR.
8.1.4.1.4	Method of test
8.1.4.1.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested: for single carrier: M; see clause 4.9.1.
8.1.4.1.4.2	Test procedure
1)	Connect the IAB-DU tester generating the wanted signal, multipath fading simulators and AWGN generators to all IAB-DU antenna connectors for diversity reception via a combining network as shown in annex D.6.
2)	Adjust the AWGN generator, according to the SCS and channel bandwidth.

Table 8.1.4.1.4.2-1: AWGN power level at the IAB-DU input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5MHz

	
	10
	-80.3 dBm / 9.36MHz

	
	20
	-77.2 dBm / 19.08MHz

	30 
	10
	-80.6 dBm / 8.64MHz

	
	20
	-77.4 dBm / 18.36MHz

	
	40
	-74.2 dBm / 38.16MHz

	
	100
	-70.1 dBm / 98.28MHz



[bookmark: _MON_1599395227]3)	The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameter msg1-FrequencyStart is set to 0.
4)	The multipath fading emulators shall be configured according to the corresponding channel model defined in annex G.
5)	Adjust the frequency offset of the test signal according to table 8.1.4.1.5-1 or 8.1.4.1.5-2 or 8.1.4.1.5-3 or 8.1.4.1.6-1 or 8.1.4.1.6-2 or 8.1.4.1.6-3 or 8.1.4.1.6-4.
6)	Adjust the equipment so that the SNR specified in table 8.1.4.1.5-1 or 8.1.4.1.5-2 or 8.1.4.1.5-3 or 8.1.4.1.6-1 or 8.1.4.1.6-2 or 8.1.4.1.6-3 or 8.1.4.1.6-4 is achieved at the IAB-DU input during the PRACH preambles.
7)	The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 8.1.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.


Figure 8.1.4.1.4.2-1: PRACH preamble test pattern
The timing offset base value for PRACH preamble format 0 is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs. The timing offset scheme for PRACH preamble format 0 is presented in figure 8.1.4.1.4.2-2.


Figure 8.1.4.1.4.2-2: Timing offset scheme for PRACH preamble format 0
The timing offset base value for PRACH preamble format A1, A2, A3, B4, C0 and C2 is set to 0. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.8 us. Then the loop is being reset and the timing offset is set again to 0. The timing offset scheme for PRACH preamble format A1, A2, A3, B4, C0 and C2 is presented in figure 8.1.4.1.4.2-3.


Figure 8.1.4.1.4.2-3: Timing offset scheme for PRACH preamble format A1 A2, A3, B4, C0 and C2
8.1.4.1.5	Test requirement
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in tables 8.1.4.1.5-1 to 8.1.4.1.5-3.
Table 8.1.4.1.5-1: PRACH missed detection test requirements for Normal Mode, 1.25 kHz SCS
	Number of TX 
	Number of RX 
	Propagation conditions 
	Frequency offset
	SNR (dB)

	antennas
	antennas
	and correlation matrix (annex G)
	
	Burst format 0

	1
	2
	AWGN
	0
	 -14.2

	
	
	TDLC300-100 Low
	400 Hz 
	-6.0

	
	4
	AWGN
	0
	 -16.4

	
	
	TDLC300-100 Low
	400 Hz 
	 -11.3

	
	8
	AWGN
	0
	 -18.6

	
	
	TDLC300-100 Low
	400 Hz 
	 -15.2



Table 8.1.4.1.5-2: PRACH missed detection test requirements for Normal Mode, 15 kHz SCS
	Number
	Number
	Propagation
	Frequency 
	SNR (dB)

	of TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-9.0
	-12.3
	-13.9
	-16.5
	-6.0
	-12.2

	
	
	TDLC300-100 Low
	400 Hz
	-1.5
	-4.2
	-6.0
	-8.2
	1.4
	-4.3

	
	4
	AWGN
	0
	-11.3
	-14.0
	-15.7
	-18.7
	-8.4
	-13.8

	
	
	TDLC300-100 Low
	400 Hz
	-6.7
	-9.7
	-11.1
	-13.2
	-3.7
	-9.6

	
	8
	AWGN
	0
	-13.5
	-16.4
	-17.9
	-20.9
	-10.8
	-16.3

	
	
	TDLC300-100 Low
	400 Hz
	-10.4
	-13.3
	-14.6
	-16.7
	-7.5
	-13.3



Table 8.1.4.1.5-3: PRACH missed detection test requirements for Normal Mode, 30 kHz SCS
	Number
	Number
	Propagation
	Frequency 
	SNR (dB)

	of TX antennas
	of RX antennas
	conditions and correlation matrix (annex G)
	offset
	Burst format A1
	Burst format A2
	Burst format A3
	Burst format B4
	Burst format C0
	Burst format C2

	1
	2
	AWGN
	0
	-8.8
	-11.7
	-13.5
	-16.2
	-5.8
	-11.6

	
	
	TDLC300-100 Low
	400 Hz
	-2.2
	-5.1
	-6.8
	-9.3
	0.7
	-5.0

	
	4
	AWGN
	0
	-11.1
	-13.9
	-15.6
	-18.7
	-8.3
	-13.8

	
	
	TDLC300-100 Low
	400 Hz
	-6.6
	-9.8
	-11.4
	-13.9
	-3.9
	-9.8

	
	8
	AWGN
	0
	-13.4
	-16.3
	-17.8
	-20.8
	-10.7
	-16.2

	
	
	TDLC300-100 Low
	400 Hz
	-10.1
	-13.1
	-14.5
	-17.0
	-7.2
	-13.1



<<END OF CHANGE>>
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