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1
Introduction
The work item “New WID on addition of Power Class 1 UE to bands B31/B72 for LTE” (WID in RP-180178) has been approved at the last RAN plenary meeting #79. 
In R4-1803953, two requirements were identified that potentially require further investigations:

· Need for A-MPR to meet ACLR and /or spurious emissions requirements (espescially the protection of Digital TX)

· Need for relaxation of the reference sensitivity requirements (due to the small frequency gap between Tx and Rx bands).
In this contribution, measurement results from a prototype of a vehicular modem supporting an output ower of 31dBm are provided. Characteristics of the duplexer are also detailed.

2
Discussion

2.1
Band 31 HPUE modem prototype
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2.2
Duplexer characteristics
Since the main target for PC1 is vehicular modem, the size of the duplexer may be significanty higer than the one of a commercial UE.In the prototype used for themeasurements below, the size of the duplexer is approximatively: 103x51x27mm.
Its main characteritics are summarized below:

	
	Tx path
	Rx Path

	Insertion loss
	≤ 2.0dB (Typ. 1.8dB)
	≤ 2.0dB (Typ. 1.8dB)

	Attenuation in stop band
	> 60dB
	> 60dB

	Attenuation
	At Fc,Tx + 20MHz > 15dB (Meas. 32.1dB)
At Fc,Tx - 8.5MHz > 15dB (Meas. 17.3dB)
	


The figure below is copied from the datasheet and depicts the typical performance of the duplexer.
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2.3 Transmitter performances
2.3.1 ACLR

ACLR measurements were performed for LTE 5MHz. Configurations are in line with the TS36.521-1.

	
	QPSK
	16QAM

	NRB=8, RBstart = 17
	Figure 1
	Figure 2

	NRB=25, RBstart = 0
	Figure 3
	Figure 4
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Figure 1: ACLR - NRB =8, RBstart = 17 - QPSK
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Figure 2: ACLR - NRB =8, RBstart = 17 - 16QAM
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Figure 3: ACLR - NRB =25, RBstart = 0 – QPSK
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Figure 4: ACLR - NRB =25, RBstart = 0 – 16QAM

From the 4 figures above, it can be noticed taht E-UTRA ACLR measurement requirement (>36.2dB) is met with some significant margin. This observation is valid for both bands 72 and 31.
2.3.2 Spectrum Emission Mask

Spectrum Emission Mask measurements were performed for LTE 5MHz. Configurations are in line with the TS36.521-1, with an output power set at 31dBm.
	
	QPSK
	16QAM

	NRB=8, RBstart = 17
	Figure 5
	Figure 6

	NRB=25, RBstart = 0
	Figure 7
	Figure 8
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Figure 5: SEM - NRB =8, RBstart = 17 – QPSK
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Figure 6: SEM - NRB =8, RBstart = 17 - 16QAM
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Figure 7: SEM - NRB =25, RBstart = 0 – QPSK
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Figure 8: SEM - NRB =25, RBstart =0 - 16QAM

It can be noticed on the 4 figures above that the spectrum emission mask requirements can be met when the output power is set at 31dBm. This observation is valid for both bands 72 and 31.

2.3.3 Spurious emissions

The goal of the following measurements is to check the compliance with the protection of the digital TV. The measurements are made with a HPUE supporting frequency band 31 which is higher in frequency than band 72 and hence closer to the frequency band allocated for digital TV starting at 470MHz.
Since such measurements require a high dynamic range, a tunable cavity filter is used to reject the LTE signal to measure the spurious level at 470MHz. The spectrum without the cavity rejection filter is shown to ensure the output power of the LTE signal is set to 31dBm.

The spurious emission measurements were performed for LTE 5MHz. Configurations are in line with the TS36.521-1, with an output power set at 31dBm.

	
	NRB=1 RBstart = 0
	NRB=1 RBstart = 24
	NRB=25 RBstart = 0

	Without cavity filter (to check output power level)
	Figure 9
	Figure 11
	

	With cavity filter to reject main signal and perform mesurement of spurious emissions @ 471MHz with RBW = 2MHz
	Figure 10
	Figure 12
	Figure 13
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Figure 9: No cavity – RB = 1, RBstart = 0 – Output power = 31dBm
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Figure 10: With cavity – RB = 1, RBstart = 0 – Spurious emissions in lower part of DTV band
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Figure 11: No cavity – RB = 1, RBstart = 24 – Output power = 31dBm
[image: image14.wmf]
Figure 12: With cavity – RB = 1, RBstart = 24 – Spurious emissions in lower part of DTV band

[image: image15.png]Marker 2 [T11 RBW 2 MHz  RF Att 10 oB
-54.74 dBm VEW 200 kHz  Mixer -20 dBm
471.00000000 MHz SHT 5 ns unid dBm

P

A
I =
- 11| VL

E i s

12.2,

-4t

h PRy ot o]

-&0

-7

-an)

a1

- 10|

FT

-107 |
Start 450 MHz 3 MHz, Stop 480 MMz

Date 07.M&Y 2018 15:21:14




Figure 13: With cavity – RB = 25, RBstart = 0 – Spurious emissions in lower part of DTV band
From the above figure, it can be noticed that the measured level at 471MHz with a 2MHz resolution bandwidth is below -54dBm. Since the spectrum between the two vertical lines F1 and F2 (respectively set to 470MHz and 478MHz) is almost flat, it can be deduced that the level measured in 8MHz is below -48dBm/8MHz which complies with the requirement applicable in Europe (-42dBm/8Mz).
Observation 1: From the measurements performed in section 2.3, the transmitter requirements for ACLR, SEM and DTV protection can be met at maximum power 31dBm. Hence there is no need to defined A-MPR for PC1 HPUE supporting bands 31 or 72.

2.4 Receiver performances
2.4.1 Reference sensitivity 

For measurement of the reference sensitivity level, the uplink is configured with NRB=6 and RBstart =10, as specified in TS 36.101 but with the output power set at 31dBm (see Figure 14).

The RS EPRE is then set to -117.6dBm/15kHz to match with the level of -92.8dBm specified in TS 36.521-1 (see Figure 15).
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Figure 14: Uplink configuration for Reference Sensitivity Level measurement
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Figure 15: Reference Sensitivity measurement

Observation 2: The reference sensitivity requirement can be met with the uplink output power set at 31dBm.
3 
Conclusion
In this contribution, measurements were performed on a prototype of vehicular modem supporting band 31 and a maximum output power of 31dBm.

The following observations were made:

Observation 1: From the measurements performed in section 2.3, the transmitter requirements for ACLR, SEM and DTV protection can be met at maximum power 31dBm. Hence there is no need to defined A-MPR for PC1 HPUE supporting bands 31 or 72.

Observation 2: The reference sensitivity requirement can be met with the uplink output power set at 31dBm.

A draft CR showing the changes linked with the introduction of the support of PC1 for Band 31 and 72 can be found in R4-1806363 based on these observations. 

