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Introduction

In the previous meeting, there were extensive discussions on NR-U SEM mask for single carrier and wideband operation with punctured carrier. In the last RAN4#94-e-Bis, there were some initial discussions on absolute UEM for NR-U which was not agreed yet. Therefore in this contribution, we want to share some further inputs on absolute UEM for NR-U BS.

Discussion 

For relative SEM without non-transmitted channel, the first breaking point is set as 0.5N+1 with -20dBr which is aligned with IEEE 802.11ac. This relative SEM could be applied for 20MHz, 40MHz,60MHz,80MHz, however there were no discussion for regional 10MHz, therefore we propose to reuse LAA BS 10MHz UEM for NR-U. It should be noted that the first breaking point for 10MHz should be 0.5N+0.5 instead of 0.5N+1.

Proposal 1: reuse LAA BS 10MHz UEM first breaking point 0.5N+0.5 for NR-U BS 10MHz UEM at 5GHz;

In addition, except for 20MHz, 10MHz defined in LAA spec, there are lots of other channel bandwidth, like 40MHz, 60MHz, 80MHz defined for NR-U, therefore fore PSD calculation for NR-U BS in absolute UEM limit should also been scaled with the corresponding channel bandwidth. For LAA BS UEM of 20MHz, scaling factor for PSD calculation is 10*log10(BWconfig/100kHz)+10dB (33.6dB) where 10dB is coming from WiFi mask alignment. For LAA BS UEM of 10MHz, scaling factor for PSD calculation is 10*log10(BWconfig/100kHz)+10dB (29.5dB) where 10dB is coming from WiFi mask alignment. In other words, the PSD calculation in LAA BS UEM has been implemented, therefore for NR-U BS UEM, similar principle should also been applied. The details for NR-U BS UEM of 20MHz,40MHz, 60MHz, 80MHz could be found as following Table 1-1. NR-U BS UEM 10MHz is proposed in the Table 1-2. 

Table 1-1: Local Area and Medium Range BS operating band unwanted emission limits in Band n46 for 20MHz,40MHz,60MHz,80MHz channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 1.05 MHz
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	100 kHz 

	1 MHz ( (f < min(0.5N MHz, (fmax)
	1.05 MHz ( f_offset < min((0.5N+0.05) MHz, f_offsetmax)
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	100 kHz 

	0.5N MHz ( (f < min(N MHz, (fmax)
	(0.5N+0.05) MHz ( f_offset < min((N+0.05) MHz, f_offsetmax)
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	100 kHz 

	N MHz ( (f < min(8.5N MHz, (fmax)
	(N+0.05) MHz ( f_offset < min((8.5N+0.05) MHz, f_offsetmax)
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	100 kHz

	8.5N MHz ( (f < min(10.3N MHz, (fmax)
	(8.5N+0.05) MHz ( f_offset < min((10.3N+0.05) MHz, f_offsetmax)
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	100 kHz 

	10.3N MHz ( (f ( (fmax
	(10.3N+0.05) MHz ( f_offset < f_offsetmax
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	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ N MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be 
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Table 1-2: Local Area and Medium Range BS operating band unwanted emission limits in Band n46 for 10MHz channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz ( (f < 0.5 MHz
	0.05 MHz ( f_offset < 0.55 MHz
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	100 kHz 

	0.5 MHz ( (f < 5 MHz
	0.55 MHz ( f_offset < min(5.05 MHz, f_offsetmax)
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	100 kHz 

	5 MHz ( (f < min(10 MHz, (fmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
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	100 kHz 

	10 MHz ( (f < min(85 MHz, (fmax)
	10.05 MHz ( f_offset < min(85.05 MHz, f_offsetmax)
	Max(Prated,C,AC – 59.5dB, -40dBm)
	100 kHz

	85 MHz ( (f < min(103 MHz, (fmax)
	85.05 MHz ( f_offset < min(103.05 MHz, f_offsetmax)
	Max(Prated,C,AC – 61.5dB, -40dBm)
	100 kHz 

	103 MHz ( (f ( (fmax
	103.05 MHz ( f_offset < f_offsetmax
	Max(Prated,C,AC – 66.5dB, -40dBm)
	100 kHz

	NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10 MHz from both adjacent sub blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be Max (Prated,c – 59.5dB, -40 dBm)/100kHz.


In addition, based on the approved WF [1] for relative UEM with non-transmitted channels, then absolute UEM for NR-U BS is defined in the following Table 1-3 and Table 1-4 where Table 1-3 is for UEM with single non-transmitted channel and Table 1-4 is for UEM with two non-transmitted channels.  

Table 1-3: Medium Range BS and Local Area BS operating band unwanted emission limits in Band n46 for one non-transmitted channel

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz  f < 1 MHz
	0.05 MHz  f_BE_offset < 1.05 MHz
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	100 kHz

	1 MHz  f < 10 MHz
	1.05 MHz  f_offset < 10.05 MHz
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	100 kHz

	10 MHz  f < 19 MHz
	10.05 MHz  f_offset < 19.05 MHz
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	100 kHz

	19 MHz  f < 19.9 MHz
	19.05 MHz  f_offset < 19.95 MHz
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	100 kHz

	


Table 1-4: Medium Range BS and Local Area BS operating band unwanted emission limits in Band n46 for two non-transmitted channels
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1)
	Measurement bandwidth (Note 8)

	0 MHz  f < 1 MHz
	0.05 MHz  f_BE_offset < 1.05 MHz
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	100 kHz

	1 MHz  f <10 MHz
	1.05 MHz  f_offset < 10.05 MHz
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	100 kHz

	10 MHz  f <30 MHz
	10.05 MHz  f_offset < 30.05 MHz
	[image: image17.png]
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	100 kHz

	30 MHz  f < 39 MHz
	30.05 MHz  f_offset < 39.05 MHz
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	100 kHz

	39 MHz  f < 39.9 MHz
	39.05 MHz  f_offset < 39.95 MHz
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	100 kHz


In addition, in the case of non-transmitted 20MHz channel(s) on the edges of assigned NR-U channel bandwidth, based on ETSI BRAN EN 301 893, addition spectrum emission mask should be floored at 


[image: image21.wmf]dB

kHz

28

100

BW

10log10

-

P

config

AC

C,

rated,

-

÷

÷

ø

ö

ç

ç

è

æ


[In the case of non-transmitted 20 MHz channel(s) on the edges of an assigned NR-U channel bandwidth the general spectrum emission mask specified in Table 1-1 is applied to the remaining transmitted channels to form an additional spectrum emission mask. The additional spectrum emission mask is applied to the total bandwidth of the remaining transmitted channels. 

The additional spectrum emission mask is floored at 
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The relative power of any BS emission shall not exceed the most stringent levels given by the initial general spectrum emission mask with full channel bandwidth and the additional spectrum emission mask with the channel bandwidth of the transmitted channels in the case of non-transmitted channels at the edge of an assigned NR-U channel bandwidth. 

An exception to the spectrum emission requirements for the non-transmitted 20 MHz channels allows a single [2] MHz bandwidth to extend to [
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], or [-20] dBm, whichever is the greatest. ]

Proposal 2: use the UEM defined in Table 1-1/1-2/1-3/1-4 for NR-U BS UEM and additional mask in case of non-transmitted channel on the edges of NR-U channel bandwidth;
Conclusions
In this contribution, we shared some further inputs on NR-U BS UEM requirements.

Proposal 1: reuse LAA BS 10MHz UEM first breaking point 0.5N+0.5 for NR-U BS 10MHz UEM at 5GHz;

Proposal 2: use the UEM defined in Table 1-1/1-2/1-3/1-4 for NR-U BS UEM and additional mask in case of non-transmitted channel on the edges of NR-U channel bandwidth;
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