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<< Start of Change 1>>
7.3
UL RTOA measurement accuracy for NB-IOT UE
The UL RTOA accuracy requirements for a NB-IOT UE are defined in Table 7.3-1, assuming one receive antenna at LMU. The reference measurement channel is as specified in Annex A and the propagation conditions are specified in Annex B.

The requirements apply under the following conditions:

●
NPRACH Ês/Iot  >= -12.6  dB,
●
All interference and noise: AWGN,
Table 7.3-1: LMU UL RTOA measurement accuracy requirements

	AWGN
	EPA5

	Minimum number of SRS transmissions
	90% RTOA (Ts)
	Minimum number of SRS transmissions
	90% RTOA (Ts)

	128
	16
	128
	16


<< End of Change 1>>
<< Start of Change 2>>
Annex A (informative):
Reference Measurement Channel

Editor's note: SRS configuration, including SRS bandwidth, for UL RTOA measurement accuracy requirements is to be discussed separately and is not related to the SRS configuration in this.

Table A-1: SRS Configuration for receiver requirements except in-channel selectivity
	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UL bandwidth
	n6
	n15
	n25
	n50
	n75
	n100

	srsBandwidthConfiguration
	bw7
	bw5
	bw3
	bw5
	bw6
	bw5

	srsBandwidth
	bw0
	bw0
	bw0
	bw1
	bw2
	bw2

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw1
	hbw2
	hbw2

	frequencyDomainPosition
	0
	0
	0
	2
	8
	13

	srs-ConfigIndex
	5
	5
	5
	5
	5
	5

	transmissionComb
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1

	Number of SRS resource blocks
	4
	4
	4
	4
	4
	4

	Number of configured SRS transmissions, as indicated by E-SMLC
	≥500
(see note 1)
	≥500
(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)

	NOTE 1:
The number of SRS transmissions may also be configured as Inf.

NOTE 2:
No SRS sequence hopping, no SRS group hopping


Table A-2: SRS Configuration for in-channel selectivity

	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UL bandwidth
	n6
	n15
	n25
	n50
	n75
	n100

	srsBandwidthConfiguration
	bw7
	bw5
	bw5
	bw5
	bw6
	bw5

	srsBandwidth
	bw0
	bw1
	bw1
	bw1
	bw2
	bw2

	srsHoppingBandwidth
	hbw0
	hbw1
	hbw1
	hbw1
	hbw2
	hbw2

	frequencyDomainPosition
	0
	0
	0
	2
	5
	13

	srs-ConfigIndex
	5
	5
	5
	5
	5
	5

	transmissionComb
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1

	Number of SRS resource blocks
	4
	4
	4
	4
	4
	4

	Number of configured SRS transmissions, as indicated by E-SMLC
	≥500
(see note 1)
	≥500
(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)
	≥500

(see note 1)

	NOTE 1:
The number of SRS transmissions may also be configured as Inf.

NOTE 2:
No SRS sequence hopping, no SRS group hopping


Table A-3: SRS Configuration for accuracy and measurement time requirements, 4 ≤ SRS RBs ≤ 36, single UE
	Number of SRS resource blocks
	4
	8
	12
	16
	20
	24
	32
	36

	Channel bandwidth
	1.4 MHz
	3 MHz
	3 MHz
	5 MHz
	5 MHz
	10 MHz
	10 MHz
	10 MHz

	UL bandwidth
	n6
	n15
	n15
	n25
	n25
	n50
	n50
	n50

	Physical cell ID
	1
	1
	1
	1
	1
	1
	1
	1

	srsBandwidthConfiguration
	bw7
	bw6
	bw5
	bw4
	bw3
	bw5
	bw4
	bw3

	srsBandwidth
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	0
	0

	srs-ConfigIndex
	325
	325
	325
	325
	325
	325
	325
	325

	transmissionComb
	0
	0
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1
	an1
	an1

	Note 1:
No SRS sequence hopping, no SRS group hopping

	


Table A-4: SRS Configuration for accuracy and measurement time requirements, 40 ≤ SRS RBs ≤ 96, single UE
	Number of SRS resource blocks
	40
	48
	60
	64
	72
	80
	96

	Channel bandwidth
	10 MHz
	10 MHz
	15 MHz
	15 MHz
	15 MHz
	20 MHz
	20 MHz

	UL bandwidth
	n50
	n50
	n75
	n75
	n75
	n100
	n100

	Physical cell ID
	1
	1
	1
	1
	1
	1
	1

	srsBandwidthConfiguration
	bw2
	bw1
	bw2
	bw1
	bw0
	bw2
	bw1

	srsBandwidth
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	0

	srs-ConfigIndex
	325
	325
	325
	325
	325
	325
	325

	transmissionComb
	0
	0
	0
	0
	0
	0
	0

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1
	an1

	Note 1:
No SRS sequence hopping, no SRS group hopping


Table A-5: SRS Configuration for accuracy and measurement time requirements, 4 ≤ SRS RBs ≤ 36, parallel UL RTOA measurements
	Number of SRS resource blocks
	4
	8
	12
	16
	20
	24
	32
	36

	Channel bandwidth
	1.4 MHz
	3 MHz
	3 MHz
	5 MHz
	5 MHz
	10 MHz
	10 MHz
	10 MHz

	UL bandwidth
	n6
	n15
	n15
	n25
	n25
	n50
	n50
	n50

	srsBandwidthConfiguration
	bw7
	bw6
	bw5
	bw4
	bw3
	bw5
	bw4
	bw3

	srsBandwidth
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	0
	0

	srs-ConfigIndex
	325
	325
	325
	325
	325
	325
	325
	325

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1
	an1
	an1

	Note 1:
No SRS sequence hopping, no SRS group hopping


Table A-6: SRS Configuration for accuracy and measurement time requirements, 40 ≤ SRS RBs ≤ 96, parallel UL RTOA measurements
	Number of SRS resource blocks
	40
	48
	60
	64
	72
	80
	96

	Channel bandwidth
	10 MHz
	10 MHz
	15 MHz
	15 MHz
	15 MHz
	20 MHz
	20 MHz

	UL bandwidth
	n50
	n50
	n75
	n75
	n75
	n100
	n100

	srsBandwidthConfiguration
	bw2
	bw1
	bw2
	bw1
	bw0
	bw2
	bw1

	srsBandwidth
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0
	bw0

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	0

	srs-ConfigIndex
	325
	325
	325
	325
	325
	325
	325

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1
	an1

	Note 1:
No SRS sequence hopping, no SRS group hopping


Table A-7: SRS Physical cell ID for parallel UL RTOA measurements
	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UE number
	 
	 
	 
	 
	 
	 

	1
	1
	1
	1
	1
	1
	1

	2
	1
	1
	1
	1
	1
	1

	3
	1
	1
	1
	1
	1
	1

	4
	1
	1
	1
	1
	1
	1

	5
	2
	1
	1
	1
	1
	1

	6
	2
	1
	1
	1
	1
	1

	7
	2
	1
	1
	1
	1
	1

	8
	2
	1
	1
	1
	1
	1

	9
	3
	2
	1
	1
	1
	1

	10
	3
	2
	1
	1
	1
	1

	11
	3
	2
	1
	1
	1
	1

	12
	3
	2
	1
	1
	1
	1

	13
	4
	2
	1
	1
	1
	1

	14
	4
	2
	1
	1
	1
	1

	15
	4
	2
	1
	1
	1
	1

	16
	4
	2
	1
	1
	1
	1


Table A-8: SRS cyclic shift for parallel UL RTOA measurements
	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UE number
	 
	 
	 
	 
	 
	 

	1
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	2
	cs4
	cs2
	cs1
	cs1
	cs1
	cs1

	3
	cs0
	cs4
	cs2
	cs2
	cs2
	cs2

	4
	cs4
	cs6
	cs3
	cs3
	cs3
	cs3

	5
	cs0
	cs0
	cs4
	cs4
	cs4
	cs4

	6
	cs4
	cs2
	cs5
	cs5
	cs5
	cs5

	7
	cs0
	cs4
	cs6
	cs6
	cs6
	cs6

	8
	cs4
	cs6
	cs7
	cs7
	cs7
	cs7

	9
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0

	10
	cs4
	cs2
	cs1
	cs1
	cs1
	cs1

	11
	cs0
	cs4
	cs2
	cs2
	cs2
	cs2

	12
	cs4
	cs6
	cs3
	cs3
	cs3
	cs3

	13
	cs0
	cs0
	cs4
	cs4
	cs4
	cs4

	14
	cs4
	cs2
	cs5
	cs5
	cs5
	cs5

	15
	cs0
	cs4
	cs6
	cs6
	cs6
	cs6

	16
	cs4
	cs6
	cs7
	cs7
	cs7
	cs7


Table A-9: SRS transmission comb for parallel UL RTOA measurements
	Channel bandwidth
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	UE number
	 
	 
	 
	 
	 
	 

	1
	0
	0
	0
	0
	0
	0

	2
	0
	0
	0
	0
	0
	0

	3
	1
	0
	0
	0
	0
	0

	4
	1
	0
	0
	0
	0
	0

	5
	0
	1
	0
	0
	0
	0

	6
	0
	1
	0
	0
	0
	0

	7
	1
	1
	0
	0
	0
	0

	8
	1
	1
	0
	0
	0
	0

	9
	0
	0
	1
	1
	1
	1

	10
	0
	0
	1
	1
	1
	1

	11
	1
	0
	1
	1
	1
	1

	12
	1
	0
	1
	1
	1
	1

	13
	0
	1
	1
	1
	1
	1

	14
	0
	1
	1
	1
	1
	1

	15
	1
	1
	1
	1
	1
	1

	16
	1
	1
	1
	1
	1
	1


Table A-10: NPRACH Configuration for accuracy and measurement time requirements
	nprach-CP-Length
	us66dot7

	subcarrier indication in DCI
	0

	nprach-Periodicity
	Ms640

	nprach-StartTime
	ms8

	nprach-SubcarrierOffset
	n0

	nprach-NumSubcarriers
	n48

	numRepetitionsPerPreambleAttempt
	n128


<< End of Change 2>>
