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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply.

3.2
Symbols
For the purposes of the present document, the following symbols apply:
BWChannel
Channel bandwidth
BWSRS 
SRS bandwidth
Ês
Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the symbol, i.e. excluding the cyclic prefix, at the LMU antenna connector
Io
The total received power density, including signal and interference, as measured at the UE antenna connector

Iot
The received power spectral density of the total noise and interference for a certain RE (power integrated over the RE and normalized to the subcarrier spacing) as measured at the LMU antenna connector
Ts
The basic unit of time defined in TS 36.211 clause 4
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

eNodeB
evolved Node B

E-SMLC
Enhanced Serving Mobile Location Center

LMU
Location Measurement Unit

UE
User Equipment

UL
Up ink
UTDOA
Uplink Time Difference Of Arrival

7
UL RTOA Measurement Accuracy Requirements

7.1
General

All accuracy requirements in Section 7.2 shall apply under the following additional conditions:

All configured SRS have been transmitted by the UE,
DRX is not configured in the UE,

The maximum transmit power adjustment in the UE during the UL RTOA measurement time does not exceed TBD,

The maximum transmit timing adjustment in the UE during the UL RTOA measurement time does not exceed TBD.

7.2
UL RTOA measurement accuracy
7.2.1
UL RTOA measurement accuracy for a UE not configured with CA

The UL RTOA accuracy requirements for a UE not configured with CA are defined in Table 7.2.1-1, assuming one receive antenna at LMU. The reference measurement channel is as specified in Annex A. The interference channel is as specified in X.

The requirements apply under the following conditions:

· SRS Ês/Iot (dB) >= TBD,
· Minimum Io TBD dBm/15kHz,
· Maximum Io -50.0 dBm/BWchannel,
Table 7.2.1-1: LMU UL RTOA measurement accuracy requirements

	SRS bandwidth (RBs)
	AWGN
	EPA5
	ETU30

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

	4
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	8
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	12
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	16
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	20
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	24
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	32
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	36
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	40
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	48
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	60
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	64
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	72
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	80
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	96
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


7.2.2
UL RTOA measurement accuracy for a UE configured with CA

The UL RTOA accuracy requirements for a UE not configured with CA are defined in Table 7.2.2-1, assuming one receive antenna at LMU. The reference measurement channel is as specified in Annex A. The interference channel is as specified in X.

The requirements apply under the following conditions:

· SRS Ês/Iot (dB) >= TBD,
· Minimum Io TBD dBm/15kHz,
· Maximum Io -50.0 dBm/BWchannel,
When the LMU is configured to measure on multiple RF carriers for a UE configured with CA, the requirements shall apply for each carrier frequency.
Table 7.2.2-1: LMU UL RTOA measurement accuracy requirements

	SRS bandwidth (RBs)
	AWGN
	EPA5
	ETU30

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

	4
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	8
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	12
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	16
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	20
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	24
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	32
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	36
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	40
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	48
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	60
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	64
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	72
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	80
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	96
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD


7.2.3
UL RTOA measurement accuracy when LMU is performing multiple UL RTOA measurements in parallel

An LMU shall be capable of performing parallel UL RTOA measurements [36.111].

7.2.3.1 Parallel UL RTOA measurements on the same carrier frequency

An LMU shall be capable to perform in parallel at least 16 UL RTOA measurements per uplink carrier frequency for different UEs [36.111].
The requirements apply under the following conditions:

· SRS Ês/Iot (dB) >= TBD,
· SNR of intra-frequency interferers: TBD,
· Minimum Io TBD dBm/15kHz,
· Maximum Io -50.0 dBm/BWchannel,
The requirements are specified in TBD.

7.2.3.2 Parallel UL RTOA measurements over two carrier frequencies

 An LMU shall be capable to perform parallel UL RTOA measurements [36.111] for at least 32 UEs in total over all carrier frequencies and at least 16 UL RTOA measurements per uplink carrier frequency for different UEs [36.111].

The requirements apply under the following conditions:

· SRS Ês/Iot (dB) >= TBD,
· SNR of intra-frequency interferers: TBD,
· Minimum Io TBD dBm/15kHz,
· Maximum Io -50.0 dBm/BWchannel,
The requirements are specified in TBD.

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 all 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
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