	
3GPP TSG RAN WG4 meeting #91 							                                   R4-1906593
Reno, USA, 13 – 17 May, 2019
	CR-Form-v11.4

	CHANGE REQUEST

	

	
	36.141
	CR
	1224
	rev
	-
	Current version:
	15.6.0
	

	

	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:	
	Corrections to demodulation performance for NPRACH FDD preamble format 2

	
	

	Source to WG:
	Nokia, Nokia Shanghai Bell

	Source to TSG:
	R4

	
	

	Work item code:
	NB_IOTenh2-Perf
	
	Date:
	03/05/2019

	
	
	
	
	

	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:
	Corrections to preliminary demodulation performance for new NPRACH FDD preamble format 2 according to R4-1906588 and R4-1906589 are needed. 
Correction to SNR definition for NPRACH is needed.


	
	

	Summary of change:
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· In table 8.5.3.5-1 corrections to preliminary demodulation performance for new NPRACH FDD preamble format 2 are made. 
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[bookmark: _Toc5294950][bookmark: _Toc526258126]8.5.3	Performance requirements for NPRACH
[bookmark: _Toc5294951]8.5.3.1	Definition and applicability
The performance requirement of NPRACH for preamble detection is determined by two parameters: the total probability of false detection of the preamble (Pfa) and the probability of detection of the preamble (Pd). The performance is measured forby the required SNR 
· at probability of Pd which shall not be smaller than 99% and 
· at probability of Pfa which shall not be larger than 0.1%.
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. A timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 3.646 us. The strongest path for the timing estimation error refers to the strongest path in the power delay profile.
The performance requirements for TDD are optional and only valid for base stations supporting TDD.
The parameters of NPRACH test preambles are listed in Table 8.5.3.1-1.
Table 8.5.3.1-1 NPRACH Test Parameters
	Parameter
	Value
	Value

	Narrowband physical layer cell identity
	0
	0

	Initial subcarrier index
	0
	0

	nprach-Periodicity (ms)
	160 for preamble format 2, otherwise 80
	[1280] for preamble format 2, otherwise 320

	nprach-SubcarrierOffset
	0
	0

	numRepetitionsPerPreambleAttempt
	8
	32

	nprach-NumSubcarriers
	36 for FDD preamble format 2, otherwise 12

	Uplink-downlink configuration for TDD
	1

	Special subframe configuration for TDD
	7
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[bookmark: _Toc5294957][bookmark: _Toc526258133]8.5.3.5	Test Requirement
Pfa shall not exceed 0.1% and Pmd shall not exceed 1% for the SNRs in Table 8.5.3.5-1.
Table 8.5.3.5-1: NPRACH missed detection test requirements for FDD
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and
correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 2

	1
	2
	8
	AWGN
	0
	-1.8
	-1.8
	-0.7[-3.6]

	
	
	
	EPA1 Low
	200 Hz
	6.7
	6.7
	9.6[7.0]

	
	
	32
	AWGN
	0
	-6.5
	-6.5
	-4.8[-7.9]

	
	
	
	EPA1 Low
	200 Hz
	1.1
	1.1
	2.8[0.3]



Table 8.5.3.5-2: NPRACH missed detection requirements for TDD
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	8
	AWGN
	0
	[-17.5]
	[-20.1]
	[-19.0]
	[-22.7]

	
	
	
	EPA1 Low
	200 Hz
	[-8.0]
	[-10.5]
	[-8.9]
	[-12.7]

	
	
	32
	AWGN
	0
	[-19.9]
	[-22.5]
	[-19.8]
	[-22.7]

	
	
	
	EPA1 Low
	200 Hz
	[-13.0]
	[-16.9]
	[-12.7]
	[-17.1]



NOTE:	If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
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