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1. Introduction
This contribution provides our further view on the decision of NR repeater radiated emission requirements.
2. Discussion
For the FR2 emission requirements, the open issues are ACLR, OBUE and UL spurious emission.
2.1 ACLR
FR2 ACLR requirement have the same problem with FR1 that it should be confirmed if it can be measurable when BS requirement is considered. 
[image: ][image: ]The followings are two existing mmWave repeater performance specifications.

Example (1)			Example (2)
Figure 1: Two examples of mmWave repeater specification

The noise floor compared with BS ACLR requirement can be calculated as following Table 1.
Table 1: Noise floor VS. BS ACLR requirement
	P(total TRP, dBm/BW)
	25
	25
	25
	25
	20
	20
	20
	20

	BW (MHz)
	50
	100
	200
	400
	50
	100
	200
	400

	NF
	12 
	12 
	12 
	12 
	12 
	12 
	12 
	12 

	Gain
	75 
	75 
	75 
	75 
	95 
	95 
	95 
	95 

	Noise floor after PA (dBm/MHz)
	-27 
	-27 
	-27 
	-27 
	-7 
	-7 
	-7 
	-7 

	BS ACLR absolute basic limit (dBm/MHz)
	-20 
	-20 
	-20 
	-20 
	-20 
	-20 
	-20 
	-20 

	Ajacent channel Power for 26 dBc requirement (dBm/MHz)
	-15 
	-18 
	-21 
	-24 
	-20 
	-23
	-23 
	-23 



From the above analysis, if the gain is smaller than ~70 dB, the ACLR can be measured when BS ACLR requirement is reused. However, our understanding is that the gain for many mmWave repeaters may be larger than 70 dB because of the high path loss and blocking problem for mmWave. High gain and high power may be critical for mmWave repeaters. There’re some product information shown that some mmWave repeaters allows maximum path loss up to 115 ~ 130 dB. If the gain is 10 dB less than the path loss, the gain will be in the level of  > 100 dB. Therefore, from our understanding, the ACLR requirement is difficult to be defined to adapt to all of the products. But more information from repeater vendors are needed to confirm our analysis.
Observation 1: FR2 repeater ACLR is not measurable when the gain is larger than 70 dB.
2.2 OBUE
For the OBUE requirement, it’s straight forward to consider BS requirements. The BS OBUE category B requirements are copied as below.
Table 9.7.4.3.3-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz
	Frequency offset of measurement filter -3 dB point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 33 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



Table 9.7.4.3.3-2: OBUE limits applicable in the frequency range 37 – 52.6 GHz
	Frequency offset of measurement filter -3 dB point,  f
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 33 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fB
	0.1* BWcontiguous +0.5 MHz  f_offset < fB +0.5 MHz
	Min(-13 dBm, Max(Prated,t,TRP – 41 dB, -20 dBm))
	1 MHz

	fB  f < fmax
	fB +5 MHz  f_offset < f_ offsetmax
	Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -10 dBm))
	10 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. 
NOTE 2:	fB = 2*BWcontiguous when BWcontiguous ≤ 500 MHz, otherwise fB = BWcontiguous + 500 MHz.



Comparing the requirement with the analysis in Table 1, when repeater gain is large up to the level of 95 dB, the noise floor is -7 dBm/MHz/path (3dBm/10MHz/path) , it seems more consideration is needed. Taking Min(-5 dBm, Max(Prated,t,TRP – 31 dB, -10 dBm)) /10 MHz requirement as example, only when the Prated,t,TRP/path is larger than 38 dBm (when 95 dB gain is assumed) can meet the requirement. More analysis from the repeater vendors is needed before BS OBUE requirement is directly reused.
Observation 2: When FR2 repeater gain is large, the noise floor may be higher than the FR2 BS OBUE requirements. 
2.3 UL spurious emission
For spurious emission requirement, the current BS category A requirement requires -13 dBm/MHz as the total TRP for all of the path for category A. Category B is more stringent. According to the analysis in 2.1, the noise floor can be -7 dBm/MHz per path. So the requirement may need more analysis. Similar to the OBUE requirement, more inputs from mmWave repeater vendors are needed for the implementation capability.
Observation 3: When FR2 repeater gain is large, the noise floor may be higher than the FR2 BS spurious emission requirements.  DL spurious emission agreement may also need to be revisited.
3. Summary
This contribution provides our proposal for the remaining issues of NR repeater conducted requirements.
Observation 1: FR2 repeater ACLR is not measurable when the gain is larger than 70 dB.
Observation 2: When FR2 repeater gain is large, the noise floor may be higher than the FR2 BS OBUE requirements. 
[bookmark: _GoBack]Observation 3: When FR2 repeater gain is large, the noise floor may be higher than the FR2 BS spurious emission requirements.  DL spurious emission agreement may also need to be revisited.
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Technical Specifications

DL

UL

24, 75GHz_to 27.5GHz

Receiver sensitity(dBa)

2750

m Donor Range (to ghE) 1000m

wn Indoor Range (to CPE/UE) [300m
Pover Supply [220VAC, —48VDC_or +48VDC
Optional Power Solar Pover
Maxinun Pover Consumption(¥) 28
Typical power consumption(¥) 28
Standby power consumption (W) 25
Supported installation scenarios [Pole, tower, wall
Operating Temperature -40T to +55C
Enviromental IP67
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Parameter

Performance Specifications

Specification

Service Unit

Service Unit

Service Unit

Donor Uit | (arrow Beam) | (Medium Beam) | (Wide Beam)

Frequency of operation 275102835 275102835 275102835 275102835
GHz GHz GHz GHz

Antenna Type HBF HBF Horn Horn
Az scan envelope +/-45° +/-45° N/A N/A
El scan envelope +/-10° +/-10° N/A N/A
Azimuth (Horizontal) 5° 5° 50° 75°
Elevation (Vertical) 25° 25° 30° 45°
(HBF) scan loss 15aBaier | locbatas N/A N/A
Gain tunable range - (DL / UL) 15dB 15dB 15dB 15dB
Max end-to-end gain - DL / UL (Oscillation 95dB 95dB 95dB 95dB
Max DL / UL output power (per RF chain) 20 dBm 20 dBm 20 dBm 20 dBm
MIMO Max EIRP 41dBm (UL) 41dBm (UL) 37.5dBm (DL) | 34.5 dBm (DL)
Noise Figure at Max Gain - DL / UL 5dB 5dB 5dB 5dB
EVM at Max Gain - DL / UL <8% <8% <8% <8%
In-band ripple (per 100 MHz channel) 2dB 2dB 2dB 2dB





