

	
[bookmark: _GoBack]3GPP TSG-RAN4 WG4 Meeting #90	R4-1901813
 Athens, Greece,  Feb.25 - Mar.01, 2019
	CR-Form-v11.4

	CHANGE REQUEST

	

	
	38.141-2
	CR
	<CR#>
	rev
	-
	Current version:
	15.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	draftCR: Addition of test applicability rules for gNB conformance testing

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R4

	
	

	Work item code:
	 NR_newRAT-Perf
	
	Date:
	2019-01-03

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	There are lots of discussion about test applicability, some agreements were reached but not captured in the specification.

	
	

	Summary of change:
	Added the test applicability for all gNB related conformance testing.

	
	

	Consequences if not approved:
	The test applicability will still be missing.

	
	

	Clauses affected:
	8.1, 8.2, 8.3, 8.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



Page 1


[bookmark: _Toc535442501]8	Radiated performance requirements
[bookmark: _Toc535442502]8.1	General
Radiated performance requirements specify the ability of the BS type 1-O or BS type 2-O to correctly demodulate radiated signals in various conditions and configurations. Radiated performance requirements are specified at the RIB.
Radiated performance requirements for the BS are specified for the fixed reference channels and 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.
The radiated performance requirements for BS type 1-O and for the BS type 2-O are limited to two OTA demodulations branches as described in subclause 8.1.1. Conformance requirements can only be tested for 1 or 2 demodulation branches depending on the number of polarizations supported by the BS, with the required SNR applied separately per polarization.
NOTE 1: BS can support more than 2 demodulation branches, however OTA conformance testing can only be performed for 1 or 2 demodulation branches.
Unless stated otherwise, radiated performance requirements apply for a single carrier only. Radiated performance requirements for a BS supporting CA are defined in terms of single carrier requirements.
For BS type 1-O in FDD operation the requirements in clause 8 shall be met with the transmitter units associated with the RIB in the operating band turned ON.
NOTE 2:	BS type 1-O in normal operating conditions in FDD operation is configured to transmit and receive at the same time. The transmitter unit(s) associated with the RIB may be OFF for some of the tests.
In tests performed with signal generators a synchronization signal may be provided from the BS to the signal generator, to enable correct timing of the wanted signal.
Whenever the "RX antennas" term is used for the radiated performance requirements description, it shall refer to the demodulation branches (i.e. not physical antennas of the antenna array).
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 RIB.
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot.
[bookmark: _Toc535442503]8.1.1	OTA demodulation branches
Radiated performance requirements are only specified for up to 2 demodulation branches.
If the BS type 1-O, or the BS type 2-O uses polarization diversity and has the ability to maintain isolation between the signals for each of the demodulation branches, then radiated performance requirements can be tested for up to two demodulation branches (i.e. 1TX-1RX or 1TX-2RX test setups). When tested for two demodulation branches, each demodulation branch maps to one polarization.
If the BS type 1-O, or the BS type 2-O does not use polarization diversity then radiated performance requirements can only be tested for o a single demodulation branch (i.e. 1TX-1RX test setup).
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: _Toc535442504]8.2	OTA performance requirements for PUSCH
[bookmark: _Toc535442505]8.2.1	Performance requirements for PUSCH with transmission transform precoding disabled
[bookmark: _Toc535442506]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: _Toc535442507]8.2.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.1.1.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.2.1.

<Unchanged Sections Skipped>

[bookmark: _Toc535442515]8.2.2	Performance requirements for PUSCH with transmission transform precoding enabled
[bookmark: _Toc535442516]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 TS 38.104 [2] with different SCS and BW combinations is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442517]8.2.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.1.2.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.2.2.2.

<Unchanged Sections Skipped>

[bookmark: _Toc535442525]8.3	OTA performance requirements for PUCCH
[bookmark: _Toc535442526]8.3.1	Performance requirements for PUCCH format 0
[bookmark: _Toc535442527]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: _Toc535442528]8.3.1.2	Minimum Requirement
For BS type 1-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.1.1 and 11.3.1.2.
For BS type 2-O, the minimum requirements are in TS 38.104 [2] subclause 11.3.2.1 and 11.3.2.2.

<Unchanged Sections Skipped>

[bookmark: _Toc535442536]8.3.2	Performance requirements for PUCCH format 1
[bookmark: _Toc535442537]8.3.2.1	NACK to ACK detection
[bookmark: _Toc535442538]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: _Toc535442539]8.3.2.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.3.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.3.

<Unchanged Sections Skipped>

[bookmark: _Toc535442547]8.3.2.2	ACK missed detection
[bookmark: _Toc535442548]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: _Toc535442549]8.3.2.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.3.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.3.

<Unchanged Sections Skipped>

[bookmark: _Toc535442557]8.3.3	Performance requirements for PUCCH format 2
[bookmark: _Toc535442558]8.3.3.1	ACK missed detection performance requirements
[bookmark: _Toc535442559]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 on the wanted signal. 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 TS38.104 [2] with different SCS and channel bandwidth combination is according to the following principle:
Editor’s note: Applicability rule is FFS.
[bookmark: _Toc535442560]8.3.3.1.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.1.4.
For BS type 2-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.2.4.

<Unchanged Sections Skipped>

[bookmark: _Toc535442568]8.3.3.2	UCI BLER performance requirements
[bookmark: _Toc535442569]8.3.3.2.1	Definition and applicability
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.
[bookmark: OLE_LINK14]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: _Toc535442570]8.3.3.2.2	Minimum Requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.1.4.
For BS type 2-O, the minimum requirement is in TS 38.104 [2] subclause 11.3.2.4.

<Unchanged Sections Skipped>

[bookmark: _Toc535442578]8.3.4	Performance requirements for PUCCH format 3
[bookmark: _Toc535442579]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.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
Which specific test is applicable to BS is based on the test applicability rule defined in section 8.1.2.
A test with or without additional DMRS configured is only applicable if the BS gNB supports it.
[bookmark: _Toc535442580]8.3.4.2	Minimum requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.5.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.5.

<Unchanged Sections Skipped>

[bookmark: _Toc535442588]8.3.5	Performance requirements for PUCCH format 4
[bookmark: _Toc535442589]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.
A test for a specific combination of number of bits, number of symbols and number of PRBs is only applicable if gNB support it.
Which specific test is applicable to BS is based on the test applicability defined in section 8.1.2.
A test with or without additional DMRS configured is only applicable if the BS support it.
[bookmark: _Toc535442590]8.3.5.2	Minimum requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.1.6.
For BS type 2-O, the minimum requirement is in TS 38.104 [2], subclause 11.3.2.6.

<Unchanged Sections Skipped>

[bookmark: _Toc535442598]8.4	OTA performance requirements for PRACH
[bookmark: _Toc535442599]8.4.1	PRACH false alarm probability and missed detection
[bookmark: _Toc535442600]8.4.1.1	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 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, TDLC300-100 and TDLA30-300, 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, TDLC300-100 and TDLA30-300
	PRACH preamble
	PRACH SCS (kHz)
	Time error tolerance

	
	
	AWGN
	TDLC300-100
	TDLA30-300

	0
	1.25
	1.04 us
	2.55 us
	N/A

	A1, A2, A3, B4, C0, C2
	15
	0.52 us
	2.03 us
	N/A

	
	30
	0.26 us
	1.77 us
	N/A

	
	60 (FR2)
	0.13 us
	N/A
	0.28 us

	
	120
	0.07 us
	N/A
	0.22 us



The test preambles for normal mode are listed in table TBD.
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: _Toc535442601]8.4.1.2	Minimum requirement
For BS type 1-O, the minimum requirement is in TS 38.104 [2] subclause 11.4.1.1 and 11.4.1.2.
For BS type 2-O, the minimum requirement is in TS 38.104 [2] subclause 11.4.2.1 and 11.4.2.2.

