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Introduction

In RAN4#58, we have analyzed the maximum test system uncertainty for OBW test [1]. [2] proposes correcting the measurement frequency range to “twice the Occupied Bandwidth requirement” to take into account the adjacent leakage power. In this paper we propose the TP for CA OBW test.
Discussion
For the wider bandwidth, Equation (2) of [1] shows the frequency readout accuracy is dominated by the span. Equation (1) is the ratio of maximum uncertainty and span. It can be seen that the OBW uncertainty is affected by A.
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In [3], the occupied bandwidth for contiguous CA should be less than BWChannel_CA [MHz] (see Figure 1). LTE-A CA supports 100MHz aggregated channel bandwidth. If A=0.5%, the maximum uncertainty will larger than 1MHz while BWChannel_CA =100MHz.
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Figure 1. OBW for contiguous CA

The ACLR and operating band unwanted emissions of contiguous CA is decided by the lowest (highest) carrier [3]. Figure 2 shows a 20+20+20+20+20 MHz CC combination. If maximum OBW uncertainty increases with the span and set A=0.5%, the maximum uncertainty will larger than 1MHz. The guard band of a single 20MHz E-UTRA carrier is 1MHz. The wanted signal power will enter into the region of ACLR1 and operating band unwanted emissions of contiguous CA for the OBW Test System Uncertainty. Figure 3 provides the ACLR offset varies with the OBW. OBW offset =0 means the OBW is equal to the actual OBW. The Maximum Test System Uncertainty of ALCR is ±0.8 dB [4]. So the ALCR will exceed the requirements while OBW offset >±150kHz. 
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Figure 2. OBW uncertainty for contiguous CA


[image: image4.png]20

15

(gp;

) 18540 410V

0.0 1.0

OBW offset (MHz)

N




Figure 3. ACLR offset with OBW offset

Table 1 shows the maximum OBW test system uncertainty for single LTE carrier [4].

Table 1: Maximum OBW Test System Uncertainty for single E-UTRA carrier.

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.6.1
Occupied bandwidth
	1.4MHz, 3MHz Channel BW: 30kHz

5MHz, 10MHz Channel BW: 100kHz

15MHz, 20MHz: Channel BW: 300kHz
	


Because the ACLR and operating band unwanted emissions of contiguous CA are decided by the lowest (highest) carrier, the maximum test system uncertainty of contiguous CA which has more than 20MHz aggregated bandwidth should be remain as the that of 20MHz LTE carrier. 

Based on the above analysis and [2], we provide the following three proposals.

Propose 1: The maximum OBW test system uncertainty for contiguous CA remains 300kHz.
Propose 2: The span for OBW test should be larger than BWChannel_CA+ BWChannel of lowest carrier+ BWChannel of highest carrier.
Propose 3: Adding a new section for the OBW test procedure of aggregated CA in TS 36.141.
Method of Test
For the wider aggregated bandwidth, we provide a test procedure for the OBW of aggregated CA.

1) For contiguous CA, measure the spectrum of the transmitted signal across a span of more than BWChannel_CA+ BWChannel of lowest carrier+ BWChannel of highest carrier, based on an occupied bandwidth requirement.. The spectrum shall be measured at [400] or more points across the measurement span.
2) Set the RBW filter to BW1 which is larger than [30 kHz]. Measure the spectrum of the transmitted signal across a span, based on an occupied bandwidth requirement. Divide the span into N segments. Compute the total of the power, Pt, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % -α) of Pt. α is occupied percentage.

3) Determine the lowest frequency, f11, for which the sum of all power in the measurement cells from the beginning of the span to f11 exceeds P1. Judge the N1-th segment which contains the f11. Compute the total of the power, PN11, (in power units, not decibel units) of the N1-th segment. Compute the total of the power, Pt1, (in power units, not decibel units) of 1-st~(N1-1)-th segments.
4) Determine the highest frequency, f12, for which the sum of all power in the measurement cells from the end of the span to f12 exceeds P1. Judge the N2-th segment which contains the f12. Compute the total of the power, PN12, (in power units, not decibel units) of the N2-th segment. Compute the total of the power, Pt2, (in power units, not decibel units) of (N2+1)-th~N-th segments.

5) Set the RBW filter to BW2 which is [30 kHz] or less. Measure the spectrum of the transmitted signal across a span of the N1-th and N2-th segment, respectively. Compute the total of the power, PN21 and PN22, (in power units, not decibel units) of the N1-th and N2-th segment, respectively.

6) Compute Ps1, the power outside the occupied bandwidth on the low side in the N1-th segment. Ps1 is γ1 of PN21. γ1 is ((1-α)Pt /2- Pt1)/PN11. Determine the lowest frequency, f21, for which the sum of all power from the beginning of the N1 segment to f11 exceeds Ps1.
7) Compute Ps2, the power outside the occupied bandwidth on the high side in the N2-th segment. Ps2 is γ2 of PN22. γ2 is ((1-α)Pt /2- Pt2)/PN12. Determine the highest frequency, f22, for which the sum of all power from the end of the N2 segment to f22 exceeds Ps2.
8) Compute the occupied bandwidth as f22 - f21.
Figure 4 describes the test procedure.


[image: image5.png]; m "

! | i

! | i

| i

' Lsp

Nl-th segment N2-th segment
span span
‘ dl r‘ - .
} E Signal i i Sl ‘ }
‘ ! i i ! !
| ‘ | M\ |
‘ —
Ni-th scgment F—

>



 
Figure 4. Test procedure for the OBW of aggregated CA
Conclusion
In this paper the number of RUE in a relay cell for case 4 is discussed. We propose that there are 1~ 3 UEs in the relay cell for case 4. The update TP for case 4 is provided in Annex.
In this paper we discuss the maximum OBW test system uncertainty for contiguous CA and provide three proposals. 
Propose 1: The maximum OBW test system uncertainty for contiguous CA remains 300kHz.
Propose 2: The span for OBW test should be larger than BWChannel_CA+ BWChannel of lowest carrier+ BWChannel of highest carrier.
Propose 3: Adding a new section for the OBW test procedure of aggregated CA in TS 36.141.
The TP for contiguous CA in TS36.141 is provided in Annex.
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Text Proposal
<Start of TP>
4.1.2.1
Measurement of transmitter

Table 4.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2. Base station output power
	±0.7 dB
	

	6.3.2 Total power dynamic range
	± 0.4 dB
	 Relative error of two OFDM Symbol TX power (OSTP) measurements 

	6.4.1 Transmitter OFF power
	[TBD]
	[TBD]

	6.4.2 Transmitter transient period
	 N/A
	

	6.5.1 Frequency error
	± 12 Hz
	

	6.5.2 EVM
	 ± 1 %
	

	6.5.3 Time alignment between transmitter branches
	 ± 25 ns
	

	6.5.4 DL RS power
	± 0.8 dB
	

	6.6.1
Occupied bandwidth
	1.4MHz, 3MHz Channel BW: 30kHz

5MHz, 10MHz Channel BW: 100kHz
15MHz, 20MHz: Channel BW: 300kHz
>20MHz : Channel BW: 300kHz
	

	6.6.2
Adjacent Channel Leakage power Ratio (ACLR)
	ACLR ±0.8 dB
Absolute power ±2.0 dB
	

	6.6.3
Operating band unwanted emissions
	±1.5 dB
	

	6.6.4.5.1
Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB

4 GHz < f ≤ 12.75 GHz: ±4.0 dB
	

	6.6.4.5.2
Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz:±2.0 dB
4 GHz < f ≤ 12.75 GHz:±4.0 dB
	

	6.6.4.5.3
Transmitter spurious emissions, Protection of BS receiver
	±3.0 dB
	

	6.6.4.5.4
Transmitter spurious emissions, Additional spurious emissions requirements
	±2.0 dB for > -60dBm

±3.0 dB for ≤ -60dBm
	

	6.6.4.5.5
Transmitter spurious emissions, Co-location
	± 3.0 dB
	

	6.7
Transmitter intermodulation (interferer requirements)
	The value below applies only to the interference signal and is unrelated to the measurement uncertainty of the tests (6.6.2, 6.6.3 and 6.6.4) which have to be carried out in the presence of the interferer.

.

±1,0 dB
	The uncertainty of interferer has double the effect on the result due to the frequency offset.


<End of TP>
<Start of TP>
6.6.1.4
Method of test
6.6.1.4.1
Initial conditions
…
6.6.1.4.2
Procedure

…
6.6.1.4.2A
Procedure for Contiguous CA
1) For contiguous CA, measure the spectrum of the transmitted signal across a span of more than BWChannel_CA+ BWChannel of lowest carrier+ BWChannel of highest carrier, based on an occupied bandwidth requirement.. The spectrum shall be measured at [400] or more points across the measurement span.
2) Set the RBW filter to BW1 which is larger than [30 kHz]. Measure the spectrum of the transmitted signal across a span, based on an occupied bandwidth requirement. Divide the span into N segments. Compute the total of the power, Pt, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % -α) of Pt. α is occupied percentage.

3) Determine the lowest frequency, f11, for which the sum of all power in the measurement cells from the beginning of the span to f11 exceeds P1. Judge the N1-th segment which contains the f11. Compute the total of the power, PN11, (in power units, not decibel units) of the N1-th segment. Compute the total of the power, Pt1, (in power units, not decibel units) of 1-st~(N1-1)-th segments.
4) Determine the highest frequency, f12, for which the sum of all power in the measurement cells from the end of the span to f12 exceeds P1. Judge the N2-th segment which contains the f12. Compute the total of the power, PN12, (in power units, not decibel units) of the N2-th segment. Compute the total of the power, Pt2, (in power units, not decibel units) of (N2+1)-th~N-th segments.

5) Set the RBW filter to BW2 which is [30 kHz] or less. Measure the spectrum of the transmitted signal across a span of the N1-th and N2-th segment, respectively. Compute the total of the power, PN21 and PN22, (in power units, not decibel units) of the N1-th and N2-th segment, respectively.

6) Compute Ps1, the power outside the occupied bandwidth on the low side in the N1-th segment. Ps1 is γ1 of PN21. γ1 is ((1-α)Pt /2- Pt1)/PN11. Determine the lowest frequency, f21, for which the sum of all power from the beginning of the N1 segment to f11 exceeds Ps1.
7) Compute Ps2, the power outside the occupied bandwidth on the high side in the N2-th segment. Ps2 is γ2 of PN22. γ2 is ((1-α)Pt /2- Pt2)/PN12. Determine the highest frequency, f22, for which the sum of all power from the end of the N2 segment to f22 exceeds Ps2.
8) Compute the occupied bandwidth as f22 - f21.
<End of TP>
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