

	
3GPP TSG-RAN4 Meeting #104-e	R4-2214799
Online, , 15th August 2022 - 26th August 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.141-1
	CR
	draftCR
	rev
	1
	Current version:
	17.6.0
	

	

	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 for 38.141-1: Perf requirements for PUCCH JCE

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	NR_cov_enh-Perf
	
	Date:
	2022-08-10

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-17

	
	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.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Introduction of perf requirements for PUCCH JCE

	
	

	Summary of change:
	Cover requirements for PUCCH format 1 and format 3.with DM-RS bundling.

	
	

	Consequences if not approved:
	NR_Cov_enh will not be guaranteed

	
	

	Clauses affected:
	8.3.X (New) Performance requirements for PUCCH with DM-RS bundling

	
	

	
	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:
	

	
	

	This CR's revision history:
	Revision of R4-22122834




Page 1







<Start of change 1 >

Table 8.3.10.5-2: Required SNR for interlaced PUCCH format 3 with 30 kHz SCS, 20 MHz channel bandwidth
	Number of TX antennas
	Number of RX antennas
	Cyclic Prefix
	Propagation conditions and correlation matrix
(Annex G)
	Additional DM-RS configuration
	SNR(dB)

	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	-4.8





[bookmark: _Toc21100191][bookmark: _Toc29809989][bookmark: _Toc36645382][bookmark: _Toc37272436][bookmark: _Toc45884682][bookmark: _Toc53182714][bookmark: _Toc58860498][bookmark: _Toc58863002][bookmark: _Toc61182987][bookmark: _Toc66728302][bookmark: _Toc74962137][bookmark: _Toc75243047][bookmark: _Toc76545393][bookmark: _Toc82595496][bookmark: _Toc89955527][bookmark: _Toc98773954][bookmark: _Toc106201715]8.3.X	Performance requirements for PUCCH with DM-RS bundling
[bookmark: _Toc21100192][bookmark: _Toc29809990][bookmark: _Toc36645383][bookmark: _Toc37272437][bookmark: _Toc45884683][bookmark: _Toc53182715][bookmark: _Toc58860499][bookmark: _Toc58863003][bookmark: _Toc61182988][bookmark: _Toc66728303][bookmark: _Toc74962138][bookmark: _Toc75243048][bookmark: _Toc76545394][bookmark: _Toc82595497][bookmark: _Toc89955528][bookmark: _Toc98773955][bookmark: _Toc106201716]8.3.X.1	Performance requirements PUCCH format 1 with DM-RS bundling
[bookmark: _Toc21100193][bookmark: _Toc29809991][bookmark: _Toc36645384][bookmark: _Toc37272438][bookmark: _Toc45884684][bookmark: _Toc53182716][bookmark: _Toc58860500][bookmark: _Toc58863004][bookmark: _Toc61182989][bookmark: _Toc66728304][bookmark: _Toc74962139][bookmark: _Toc75243049][bookmark: _Toc76545395][bookmark: _Toc82595498][bookmark: _Toc89955529][bookmark: _Toc98773956][bookmark: _Toc106201717]8.3.X.1.1	NACK to ACK detection
[bookmark: _Toc21100194][bookmark: _Toc29809992][bookmark: _Toc36645385][bookmark: _Toc37272439][bookmark: _Toc45884685][bookmark: _Toc53182717][bookmark: _Toc58860501][bookmark: _Toc58863005][bookmark: _Toc61182990][bookmark: _Toc66728305][bookmark: _Toc74962140][bookmark: _Toc75243050][bookmark: _Toc76545396][bookmark: _Toc82595499][bookmark: _Toc89955530][bookmark: _Toc98773957][bookmark: _Toc106201718]8.3.X.1.1.1	Definition and applicability
The performance requirement of PUCCH format 1 with DM-RS bundling 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 1 % 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 a 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.
[bookmark: _Toc21100195]Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.2.
[bookmark: _Toc29809993][bookmark: _Toc36645386][bookmark: _Toc37272440][bookmark: _Toc45884686][bookmark: _Toc53182718][bookmark: _Toc58860502][bookmark: _Toc58863006][bookmark: _Toc61182991][bookmark: _Toc66728306][bookmark: _Toc74962141][bookmark: _Toc75243051][bookmark: _Toc76545397][bookmark: _Toc82595500][bookmark: _Toc89955531][bookmark: _Toc98773958][bookmark: _Toc106201719]8.3.X.1.1.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.3.
[bookmark: _Toc21100196][bookmark: _Toc29809994][bookmark: _Toc36645387][bookmark: _Toc37272441][bookmark: _Toc45884687][bookmark: _Toc53182719][bookmark: _Toc58860503][bookmark: _Toc58863007][bookmark: _Toc61182992][bookmark: _Toc66728307][bookmark: _Toc74962142][bookmark: _Toc75243052][bookmark: _Toc76545398][bookmark: _Toc82595501][bookmark: _Toc89955532][bookmark: _Toc98773959][bookmark: _Toc106201720]8.3.X.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.
[bookmark: _Toc21100197][bookmark: _Toc29809995][bookmark: _Toc36645388][bookmark: _Toc37272442][bookmark: _Toc45884688][bookmark: _Toc53182720][bookmark: _Toc58860504][bookmark: _Toc58863008][bookmark: _Toc61182993][bookmark: _Toc66728308][bookmark: _Toc74962143][bookmark: _Toc75243053][bookmark: _Toc76545399][bookmark: _Toc82595502][bookmark: _Toc89955533][bookmark: _Toc98773960][bookmark: _Toc106201721]8.3.X.1.1.4	Method of test
[bookmark: _Toc21100198][bookmark: _Toc29809996][bookmark: _Toc36645389][bookmark: _Toc37272443][bookmark: _Toc45884689][bookmark: _Toc53182721][bookmark: _Toc58860505][bookmark: _Toc58863009][bookmark: _Toc61182994][bookmark: _Toc66728309][bookmark: _Toc74962144][bookmark: _Toc75243054][bookmark: _Toc76545400][bookmark: _Toc82595503][bookmark: _Toc89955534][bookmark: _Toc98773961][bookmark: _Toc106201722]8.3.X.1.1.4.1	Initial conditions
Test environment: Normal; see annex B.2.
[bookmark: _Toc21100199]RF channels to be tested: for single carrier: M; see clause 4.9.1.

[bookmark: _Toc29809997][bookmark: _Toc36645390][bookmark: _Toc37272444][bookmark: _Toc45884690][bookmark: _Toc53182722][bookmark: _Toc58860506][bookmark: _Toc58863010][bookmark: _Toc61182995][bookmark: _Toc66728310][bookmark: _Toc74962145][bookmark: _Toc75243055][bookmark: _Toc76545401][bookmark: _Toc82595504][bookmark: _Toc89955535][bookmark: _Toc98773962][bookmark: _Toc106201723]8.3.X.1.1.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in Table 8.3.X.1.1.4.2-1.
Table 8.3.X.1.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



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.X.1.1.4.2-2: Test parameters for PUCCH format 1 with DM-RS bundling
	Parameter
	Test 1 [TDD]
	Test 2 [FDD]

	Number of information bits
	2
	2

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	Intra-slot frequency hopping
	disabled
	disabled

	Inter-slot frequency hopping 
	disabled
	disabled

	Hopping ID
	0
	0

	Initial cyclic shift
	0
	0

	First symbol
	0
	0

	Index of orthogonal cover code (timeDomainOCC)
	0
	0

	Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2  
	8



[bookmark: _Toc21100200]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.X.1.1.5-1 is achieved at the BS input during the transmissions.
6)	The signal generator sends random codeword from applicable codebook, in regular time periods that conform with the required actual Time Domain Window (aTDW) needed by the tests (see subclause 8.2.xxx). The following statistics are kept: the number of ACK bits detected in the idle periods and the number of NACK bits detected as ACK.
[bookmark: _Toc29809998][bookmark: _Toc36645391][bookmark: _Toc37272445][bookmark: _Toc45884691][bookmark: _Toc53182723][bookmark: _Toc58860507][bookmark: _Toc58863011][bookmark: _Toc61182996][bookmark: _Toc66728311][bookmark: _Toc74962146][bookmark: _Toc75243056][bookmark: _Toc76545402][bookmark: _Toc82595505][bookmark: _Toc89955536][bookmark: _Toc98773963][bookmark: _Toc106201724]8.3.X.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 8.3.X.1.1.5-1.
Table 8.3.X.1.1.5-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	antennas
	
	correlation matrix (annex G)
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	TBA

	2
	1
	2
	Normal
	TDLA30-10 Low
	TBA


Table 8.3.X.1.1.5-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	antennas
	
	correlation matrix (annex G)
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	TBA

	2
	1
	2
	Normal
	TDLA30-10 Low
	TBA




[bookmark: _Toc21100201][bookmark: _Toc29809999][bookmark: _Toc36645392][bookmark: _Toc37272446][bookmark: _Toc45884692][bookmark: _Toc53182724][bookmark: _Toc58860508][bookmark: _Toc58863012][bookmark: _Toc61182997][bookmark: _Toc66728312][bookmark: _Toc74962147][bookmark: _Toc75243057][bookmark: _Toc76545403][bookmark: _Toc82595506][bookmark: _Toc89955537][bookmark: _Toc98773964][bookmark: _Toc106201725]8.3.X.1.2	ACK missed detection
[bookmark: _Toc21100202][bookmark: _Toc29810000][bookmark: _Toc36645393][bookmark: _Toc37272447][bookmark: _Toc45884693][bookmark: _Toc53182725][bookmark: _Toc58860509][bookmark: _Toc58863013][bookmark: _Toc61182998][bookmark: _Toc66728313][bookmark: _Toc74962148][bookmark: _Toc75243058][bookmark: _Toc76545404][bookmark: _Toc82595507][bookmark: _Toc89955538][bookmark: _Toc98773965][bookmark: _Toc106201726]8.3.X.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.
[bookmark: _Toc21100203][bookmark: _Toc29810001][bookmark: _Toc36645394][bookmark: _Toc37272448][bookmark: _Toc45884694][bookmark: _Toc53182726][bookmark: _Toc58860510][bookmark: _Toc58863014][bookmark: _Toc61182999][bookmark: _Toc66728314][bookmark: _Toc74962149][bookmark: _Toc75243059][bookmark: _Toc76545405][bookmark: _Toc82595508][bookmark: _Toc89955539][bookmark: _Toc98773966][bookmark: _Toc106201727]8.3.X.1.2.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.3.
[bookmark: _Toc21100204][bookmark: _Toc29810002][bookmark: _Toc36645395][bookmark: _Toc37272449][bookmark: _Toc45884695][bookmark: _Toc53182727][bookmark: _Toc58860511][bookmark: _Toc58863015][bookmark: _Toc61183000][bookmark: _Toc66728315][bookmark: _Toc74962150][bookmark: _Toc75243060][bookmark: _Toc76545406][bookmark: _Toc82595509][bookmark: _Toc89955540][bookmark: _Toc98773967][bookmark: _Toc106201728]8.3.X.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.
[bookmark: _Toc21100205][bookmark: _Toc29810003][bookmark: _Toc36645396][bookmark: _Toc37272450][bookmark: _Toc45884696][bookmark: _Toc53182728][bookmark: _Toc58860512][bookmark: _Toc58863016][bookmark: _Toc61183001][bookmark: _Toc66728316][bookmark: _Toc74962151][bookmark: _Toc75243061][bookmark: _Toc76545407][bookmark: _Toc82595510][bookmark: _Toc89955541][bookmark: _Toc98773968][bookmark: _Toc106201729]8.3.X.1.2.4	Method of test
[bookmark: _Toc21100206][bookmark: _Toc29810004][bookmark: _Toc36645397][bookmark: _Toc37272451][bookmark: _Toc45884697][bookmark: _Toc53182729][bookmark: _Toc58860513][bookmark: _Toc58863017][bookmark: _Toc61183002][bookmark: _Toc66728317][bookmark: _Toc74962152][bookmark: _Toc75243062][bookmark: _Toc76545408][bookmark: _Toc82595511][bookmark: _Toc89955542][bookmark: _Toc98773969][bookmark: _Toc106201730]8.3.X.1.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
[bookmark: _Toc21100207]RF channels to be tested: for single carrier: M; see clause 4.9.1.
[bookmark: _Toc29810005][bookmark: _Toc36645398][bookmark: _Toc37272452][bookmark: _Toc45884698][bookmark: _Toc53182730][bookmark: _Toc58860514][bookmark: _Toc58863018][bookmark: _Toc61183003][bookmark: _Toc66728318][bookmark: _Toc74962153][bookmark: _Toc75243063][bookmark: _Toc76545409][bookmark: _Toc82595512][bookmark: _Toc89955543][bookmark: _Toc98773970][bookmark: _Toc106201731]8.3.X.1.2.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
2)	Adjust the AWGN generator, according to the combinations of SCS and channel bandwidth defined in table 8.3.X.1.2.4.2-1.
Table 8.3.X.1.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



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.X.1.2.4.2-2: Test parameters for PUCCH format 1 with DM-RS bundlling
	Parameter
	Test 1 [TDD]
	Test 2 [FDD]

	Number of information bits
	2
	2

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	Intra-slot frequency hopping
	disabled
	disabled

	Inter-slot frequency hopping
	disabled
	disabled

	Hopping ID
	0
	0

	Initial cyclic shift
	0
	0

	First symbol
	0
	0

	Index of orthogonal cover code (timeDomainOCC)
	0
	0

	Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8



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.X.1.2.5-1 is achieved at the BS input during the transmissions.
6) The signal generator 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 8.3.X.1.1.4.2 for NACK to ACK detection. Both statistics are measured in the same testing.
[bookmark: _Toc21100208][bookmark: _Toc29810006][bookmark: _Toc36645399][bookmark: _Toc37272453][bookmark: _Toc45884699][bookmark: _Toc53182731][bookmark: _Toc58860515][bookmark: _Toc58863019][bookmark: _Toc61183004][bookmark: _Toc66728319][bookmark: _Toc74962154][bookmark: _Toc75243064][bookmark: _Toc76545410][bookmark: _Toc82595513][bookmark: _Toc89955544][bookmark: _Toc98773971][bookmark: _Toc106201732]8.3.X.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 8.3.X.1.2.5-1 and table 8.3.X.1.2.5-2.
Table 8.3.X.1.2.5-1: Minimum requirements for PUCCH format 1 with DM-RS bundling with 15 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	antennas
	
	correlation matrix (annex G)
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 
	TBA

	2
	1
	2
	Normal
	TDLA30-10 
	TBA



Table 8.3.X.1.2.5-2: Minimum requirements for PUCCH format 1 with DM-RS bundling with 30 kHz SCS
	Test Number
	Number of TX antennas
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Channel bandwidth / SNR (dB)

	
	
	antennas
	
	correlation matrix (annex G)
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10
	TBA

	2
	1
	2
	Normal
	TDLA30-10
	TBA





[bookmark: _Toc21100175][bookmark: _Toc29809973][bookmark: _Toc36645366][bookmark: _Toc37272420][bookmark: _Toc45884666][bookmark: _Toc53182698][bookmark: _Toc58860482][bookmark: _Toc58862986][bookmark: _Toc61182971][bookmark: _Toc66728286][bookmark: _Toc74962121][bookmark: _Toc75243031][bookmark: _Toc76545377][bookmark: _Toc82595480][bookmark: _Toc89955511][bookmark: _Toc98773938][bookmark: _Toc106201699]8.3.X.2	Performance requirements for PUCCH format 3 with DM-RS bundling.
[bookmark: _Toc21100176][bookmark: _Toc29809974][bookmark: _Toc36645367][bookmark: _Toc37272421][bookmark: _Toc45884667][bookmark: _Toc53182699][bookmark: _Toc58860483][bookmark: _Toc58862987][bookmark: _Toc61182972][bookmark: _Toc66728287][bookmark: _Toc74962122][bookmark: _Toc75243032][bookmark: _Toc76545378][bookmark: _Toc82595481][bookmark: _Toc89955512][bookmark: _Toc98773939][bookmark: _Toc106201700]8.3.X.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. The UCI information does not contain CSI part 2.
Which specific test(s) are applicable to BS is based on the test applicability rules defined in clause 8.1.2.2.
[bookmark: _Toc21100177][bookmark: _Toc29809975][bookmark: _Toc36645368][bookmark: _Toc37272422][bookmark: _Toc45884668][bookmark: _Toc53182700][bookmark: _Toc58860484][bookmark: _Toc58862988][bookmark: _Toc61182973][bookmark: _Toc66728288][bookmark: _Toc74962123][bookmark: _Toc75243033][bookmark: _Toc76545379][bookmark: _Toc82595482][bookmark: _Toc89955513][bookmark: _Toc98773940][bookmark: _Toc106201701]8.3.X.2.2	Minimum requirement
The minimum requirement is in TS 38.104 [2] clause 8.3.5.
[bookmark: _Toc21100178][bookmark: _Toc29809976][bookmark: _Toc36645369][bookmark: _Toc37272423][bookmark: _Toc45884669][bookmark: _Toc53182701][bookmark: _Toc58860485][bookmark: _Toc58862989][bookmark: _Toc61182974][bookmark: _Toc66728289][bookmark: _Toc74962124][bookmark: _Toc75243034][bookmark: _Toc76545380][bookmark: _Toc82595483][bookmark: _Toc89955514][bookmark: _Toc98773941][bookmark: _Toc106201702]8.3.X.2.3	Test purpose
The test shall verify the receiver's ability to detect UCI under multipath fading propagation conditions for a given SNR.
[bookmark: _Toc21100179][bookmark: _Toc29809977][bookmark: _Toc36645370][bookmark: _Toc37272424][bookmark: _Toc45884670][bookmark: _Toc53182702][bookmark: _Toc58860486][bookmark: _Toc58862990][bookmark: _Toc61182975][bookmark: _Toc66728290][bookmark: _Toc74962125][bookmark: _Toc75243035][bookmark: _Toc76545381][bookmark: _Toc82595484][bookmark: _Toc89955515][bookmark: _Toc98773942][bookmark: _Toc106201703]8.3.X.2.4	Method of test
[bookmark: _Toc21100180][bookmark: _Toc29809978][bookmark: _Toc36645371][bookmark: _Toc37272425][bookmark: _Toc45884671][bookmark: _Toc53182703][bookmark: _Toc58860487][bookmark: _Toc58862991][bookmark: _Toc61182976][bookmark: _Toc66728291][bookmark: _Toc74962126][bookmark: _Toc75243036][bookmark: _Toc76545382][bookmark: _Toc82595485][bookmark: _Toc89955516][bookmark: _Toc98773943][bookmark: _Toc106201704]8.3.X.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
[bookmark: _Toc21100181]RF channels to be tested for single carrier: M; see clause 4.9.1
[bookmark: _Toc29809979][bookmark: _Toc36645372][bookmark: _Toc37272426][bookmark: _Toc45884672][bookmark: _Toc53182704][bookmark: _Toc58860488][bookmark: _Toc58862992][bookmark: _Toc61182977][bookmark: _Toc66728292][bookmark: _Toc74962127][bookmark: _Toc75243037][bookmark: _Toc76545383][bookmark: _Toc82595486][bookmark: _Toc89955517][bookmark: _Toc98773944][bookmark: _Toc106201705]8.3.X.2.4.2	Procedure
1)	Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in annex D.5 and D.6 for BS type 1-C and BS type 1-H respectively.
2)	Adjust the AWGN generator, according to the subcarrier spacing and channel bandwidth defined in table 8.3.X.2.4.2-1.
Table 8.3.X.2.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	15 
	5
	-83.5 dBm / 4.5 MHz

	30 
	10
	-80.6 dBm / 8.64 MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



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 8.3.X.2.4.2-2: Test parameters
	Parameter
	Test 1 [TDD]
	Test 2 [FDD]

	Modulation order
	QPSK
	QPSK

	Intra-slot frequency hopping
	disabled
	disabled

	Number of PRBs
	1
	1

	Number of symbols
	14
	14

	The number of UCI information bits
	16
	16

	Number of slots for PUCCH repetition
	2 
	8

	PUCCH-TimeDomainWindowLength
	2 
	8



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 8.3.X.2.5-1 or table 8.3.X.2.5-2 is achieved at the BS input during the UCI transmissions.
6)	The signal generator sends a test pattern with the pattern outlined in figure 8.3.X.2.4.2-1. The following statistics are kept: the number of incorrectly decoded UCI.


Figure 8.3.X.2.4.2-1: Test signal pattern for PUCCH format 3 demodulation tests
[bookmark: _Toc21100182][bookmark: _Toc29809980][bookmark: _Toc36645373][bookmark: _Toc37272427][bookmark: _Toc45884673][bookmark: _Toc53182705][bookmark: _Toc58860489][bookmark: _Toc58862993][bookmark: _Toc61182978][bookmark: _Toc66728293][bookmark: _Toc74962128][bookmark: _Toc75243038][bookmark: _Toc76545384][bookmark: _Toc82595487][bookmark: _Toc89955518][bookmark: _Toc98773945][bookmark: _Toc106201706]8.3.4.5	Test requirement
The fraction of incorrectly decoded UCI shall be less than 1% for the SNR listed in table 8.3.X.2.5-1 and table 8.3.X.2.5-2.

Table 8.3.X.2.5-1: Required SNR for PUCCH format 3 with 15 kHz SCS
	Test Number
	Number of TX 
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	antennas
	
	correlation matrix (annex G)
	configuration
	5 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD

	
	
	
	
	
	Additional DM-RS
	TBD

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD

	
	
	
	
	
	Additional DM-RS
	TBD



Table 8.3.X.2.5-2: Required SNR for PUCCH format 3 with 30 kHz SCS
	Test Number
	Number of TX 
	Number of RX 
	Cyclic Prefix
	Propagation conditions and
	Additional DM-RS 
	Channel bandwidth / SNR (dB)

	
	antennas
	antennas
	
	correlation matrix (annex G)
	configuration
	10 MHz

	1
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD

	
	
	
	
	
	Additional DM-RS
	TBD

	2
	1
	2
	Normal
	TDLA30-10 Low
	No additional DM-RS
	TBD

	
	
	
	
	
	Additional DM-RS
	TBD








[bookmark: _Toc21100209][bookmark: _Toc29810007][bookmark: _Toc36645400][bookmark: _Toc37272454][bookmark: _Toc45884700][bookmark: _Toc53182732][bookmark: _Toc58860516][bookmark: _Toc58863020][bookmark: _Toc61183005][bookmark: _Toc66728320][bookmark: _Toc74962196][bookmark: _Toc75243106][bookmark: _Toc76545452][bookmark: _Toc82595555][bookmark: _Toc89955586][bookmark: _Toc98774013][bookmark: _Toc106201774]8.4	Performance requirements for PRACH
[bookmark: _Toc21100210][bookmark: _Toc29810008][bookmark: _Toc36645401][bookmark: _Toc37272455][bookmark: _Toc45884701][bookmark: _Toc53182733][bookmark: _Toc58860517][bookmark: _Toc58863021][bookmark: _Toc61183006][bookmark: _Toc66728321][bookmark: _Toc74962197][bookmark: _Toc75243107][bookmark: _Toc76545453][bookmark: _Toc82595556][bookmark: _Toc89955587][bookmark: _Toc98774014][bookmark: _Toc106201775]8.4.1	PRACH false alarm probability and missed detection



<End of change 1>
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