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[bookmark: _Toc535442042]8	Conducted performance characteristics
[bookmark: _Toc535442043]8.1	General
[bookmark: _Toc535320685]8.1.1	Scope and definitions
Conducted performance requirements specify the ability of the BS type 1-C or BS type 1-H to correctly demodulate signals in various conditions and configurations. Conducted performance requirements are specified at the antenna connector(s) (for BS type 1-C) and at the TAB connector(s) (for BS type 1-H).
Conducted performance requirements for the BS are specified for the fixed reference channels and the propagation conditions defined in TS 38.104 [2] annex A and annex F, respectively. The requirements only apply to those FRCs that are supported by the BS.
Unless stated otherwise, performance requirements apply for a single carrier only. Performance requirements for a BS supporting CA are defined in terms of single carrier requirements.
For FDD operation the requirements in clause 8 shall be met with the transmitter units associated with antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in the operating band turned ON.
NOTE:	In normal operating conditions antenna connectors (for BS type 1-C) or TAB connectors (for BS type 1-H) in FDD operation are configured to transmit and receive at the same time. The associated transmitter unit(s) may be OFF for some of the tests.
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 antenna connector (for BS type 1-C) or on a single TAB connector (for BS type 1-H).
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
[bookmark: _Toc535320686]8.1.2	Applicability rule
Generally the gNB conformance testing should be applied according to gNB declarations for one configuration parameters with different values.
PUSCH and declared supported PUCCH format(s) tests with different SCS and CBW combinations
gNB Test all declared SCS, for each declared SCS, gNB is required to test on the highest CBW declared. 
If the largest CBW declared is no in the subset with defined performance requirements, gNB will be tested on the nearest lower BW (i.e. reference BW) in the subset, the reference BW will be placed in the middle of the channel BW during the test.

[bookmark: _Toc535442044]8.2	Performance requirements for PUSCH
[bookmark: _Toc535442045]8.2.1	Performance requirements for PUSCH with transmission transform precoding disabled
[bookmark: _Toc535442046]8.2.1.1	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.
A test for a specific combination of channel bandwidth and SCS is only applicable if the BS supports it.
A test without additional DMRS or with one additional DMRS configured is only applicable if the BS supports it.
The applicability of tests in TS 38.104 [2] with different SCS and BW combinations is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442047]8.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.2.1.
<Unchanged Sections Skipped>
[bookmark: _Toc535442053]8.2.2	Performance requirements for PUSCH with transmission transform precoding enabled
[bookmark: _Toc535442054]8.2.2.1	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.
The tests are only applicable if the gNB supports transform precoding enabled.
A test for a specific combination of channel bandwidth and SCS is only applicable if the BS supports it.
The applicability of tests in 38.104 with different SCS and BW combinations is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442055]8.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.2.2.
<Unchanged Sections Skipped>

[bookmark: _Toc535442061]8.3	Performance requirements for PUCCH
[bookmark: _Toc535442062]8.3.1	Performance requirements for PUCCH format 0
[bookmark: _Toc535442063]8.3.1.1	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 tests are only applicable if gNB supports PUCCH format 0.
A test for a specific combination of channel bandwidth and SCS is only applicable if the BS supports it. For a BS supporting multiple channel bandwidths, the applicable rule is [TBD].
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442064]8.3.1.2	Minimum Requirement
The minimum requirements are in TS 38.104 [2] subclause 8.3.1 and 8.3.2.
<Unchanged Sections Skipped>

[bookmark: _Toc535442070]8.3.2	Performance requirements for PUCCH format 1
[bookmark: _Toc535442071]8.3.2.1	NACK to ACK detection
[bookmark: _Toc535442072]8.3.2.1.1	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 tests are only applicable if gNB supports PUCCH format 1.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is [TBD].
[bookmark: _Toc535442073]8.3.2.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.3.
<Unchanged Sections Skipped>

[bookmark: _Toc535442079]8.3.2.2	ACK missed detection
[bookmark: _Toc535442080]8.3.2.2.1	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 tests are only applicable if gNB supports PUCCH format 1.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
For a BS supporting multiple combinations of SCS and channel bandwidth, the applicable rule is defined in [TBD].
[bookmark: _Toc535442081]8.3.2.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.3.
<Unchanged Sections Skipped>

[bookmark: _Toc535442087]8.3.3	Performance requirements for PUCCH format 2
[bookmark: _Toc535442088]8.3.3.1	ACK missed detection
[bookmark: _Toc535442089]8.3.3.1.1	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 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 tests are only applicable if gNB supports PUCCH format 2.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
The applicability of tests in TS 38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442090]8.3.3.1.2	Minimum requirements
The minimum requirements are in TS 38.104 [2] subclause 8.3.4.

<Unchanged Sections Skipped>

[bookmark: _Toc535442096]8.3.3.2	UCI BLER performance requirements
[bookmark: _Toc535442097]8.3.3.2.1	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 conditional probability of incorrectly decoding the UCI information when the UCI information is sent. All UCI information shall be decoded.
The tests are only applicable if gNB supports PUCCH format 2.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
The applicability of tests in TS 38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442098]8.3.3.2.2	Minimum Requirement
The minimum requirement is TS 38.104 [2] subclause 8.3.4.

<Unchanged Sections Skipped>

[bookmark: _Toc535442104]8.3.4	Performance requirements for PUCCH format 3
[bookmark: _Toc535442105]8.3.4.1	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. All UCI information shall be decoded.
The tests are only applicable if gNB supports PUCCH format 3.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.Which specific test is applicable to BS is based on the test applicability rule defined in section 8.1.2.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
A test with or without additional DMRS configured is only applicable if the BS gNB supports it.
[bookmark: _Toc535442106]8.3.4.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] subclause 8.3.5.

<Unchanged Sections Skipped>

[bookmark: _Toc535442112]8.3.5	Performance requirements for PUCCH format 4
[bookmark: _Toc535442113]8.3.5.1	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. All UCI information shall be decoded.
The tests are only applicable if gNB supports PUCCH format 4.
A test for a specific combination of SCS and channel bandwidth is only applicable if the BS declares to support it.Which specific test is applicable to BS is based on the test applicability defined in section 8.1.2.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
A test with or without additional DMRS configured is only applicable if the BS support it.
[bookmark: _Toc535442114]8.3.5.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] sub-clause 8.3.6.
<Unchanged Sections Skipped>

[bookmark: _Toc535442120]8.4	Performance requirements for PRACH
[bookmark: _Toc535442121]8.4.1	PRACH false alarm probability and missed detection
[bookmark: _Toc535442122]8.4.1.1	Definition and applicability
Editor’s notes: Applicability rule for normal mode tests are FFS.
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 different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation.
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 8.4.1.1-1.
Table 8.4.1.1-1: Time error tolerance for AWGN and TDLC300-100
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLC300-100

	0
	1.25
	1.04 us
	2.55 us

	A1, A2, A3, B4, C0, C2
	15
	0.52 us
	2.03 us

	
	30
	0.26 us
	1.77 us



The test preambles for normal mode are listed in table A.6-1.
The tests with different PRACH formats, i.e. short sequence format A1, A2, A3, B4, C0 and C2 and long sequence format 0 is only applicable if gNB supports it.
gNB is tested on all preamble formats declared to support, but just choose one of the supported PRACH SCS per FR for each supported PRACH format(s) with short sequence.
[bookmark: _Toc535442123]8.4.1.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] subclause 8.4.1.2 and 8.4.2.2.

