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	Introduction
In RAN4 #92bis, we presented several proposals for the basic emission mask and the special emission mask for punctured channels for NR-U [1].  
After several discussions during the ad-hoc sessions in RAN4 #92bis, a WF [3] was approved highlighting preliminary values for the special emission masks for punctured channels. Companies were encouraged to supply simulation data to determine the values for the spectral limits in the punctured areas for the various punctured scenarios.
In this paper we are proposing the basic emission mask for the NR-U mask for single channel 20 MHz, the basic emission mask for wideband operation ( no puncturing) NR-U emission mask and the values in the punctured areas for the special emission mask with punctured channels.
	Discussion
One of the critical objectives for the NR-U WID [4] was as follow:
” In the 5 GHz band, the NR-U design should enable fair coexistence between already deployed Wi-Fi generations and NR-U, between NR-U and LTE-LAA, and between different NR-U systems. NR-U should not impact already deployed Wi-Fi generations more than an additional Wi-Fi network of the same generation on the same carrier.”

In this section, we are proposing to adopt an emission mask for NR-U that meets the objective of the WID and minimizes the need for MPR or A-MPR to meet such requirements

1.1 [bookmark: OLE_LINK17][bookmark: OLE_LINK18]NR-U – Basic Spectral Emission Mask for N=20 MHz channel BW 
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Figure 1: Basic spectral emission mask for NR-U for 20 MHz
In Figure 1, we propose a basic emission mask for NR-U for 20 MHz that complies with a fair co-existence with current incumbents in 5 GHz, i.e., 802.11ac and LTE-LAA
Table 1 Emission Mask interception points for 20 MHz

	Frequency [MHz]
	0
	.5xN+1
	N
	1.5xN

	Power [dBr]
	0
	-20
	-28
	-40



Note: where N=20 MHz
Proposal 1:  To adopt the Basic NR-U Emission mask for N=20 MHz in figure 1 and the corresponding values for the interception points in table 1 

1.2 NR-U – Baseline Spectral Emission Mask for Wideband Operation 

NR-U – Baseline Spectral Emission Mask
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Figure 2: General spectral emission mask	

In Figure 2, the ETSI EN 301 893 (v2.1.1) and IEEE 802.11ac have been considered for the general out-of-carrier spectral emission mask. This mask addresses the scaling factor in the current ETSI EN 301 893 (v2.1.1) under wider band operations and limits the nominal bandwidth to -28 dbr to insure fair co-existence with Wi-Fi and other technologies in the 5 GHz band

Table 2 Emission Mask Interception Points for wideband Operation

	Frequency [MHz]
	0
	.5xN+1
	N
	1.5xN

	Power [dBr]
	0
	-20
	-28
	-40



Note: where N=40, [60], 80, or [100] MHz

Proposal 2: Consider the emission mask proposal in Figure 2 and the corresponding values for the interception points in table 2 as the NR-U general out of carrier spectral emission mask for N=40MHz, [60MHz], 80MHz, or [100MHz].

Note: 60 MHz and 100 MHz channel bandwidths are still under discussion, hence, square brackets


2.3 NR-U Spectral Emission Mask with punctured channels

In addition to the baseline emission mask, we must consider the scenarios for the case of one punctured channel and multiple punctured channels. 
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Figure 3. Wide-band Spectral power mask for N=20 MHz (BW=80 MHz) with 2 and 1 punctured channels (RBW=1MHz).

Figure 3 represent the addition of 2 masks (with 2 and 1 punctured channels) for a total BW=80 MHz 
For the case of one punctured channel, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level at the punctured area is -23 dBr level. For the case of two punctured channels, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level in the punctured area is -28dbr

Proposal 3: We propose for the case of one punctured channel, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level at the punctured area is -23 dBr level. For the case of two punctured channels, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level in the punctured area is -28dBr.  
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Figure 4. Wide-band Spectral power mask with multiple punctured channels at the side of a 80MHz channel (RBW=1MHz) [1].
 
Figure 4 represents an 80 MHz bandwidth mask with 1, 2 and 3 contiguous punctured channels at the side. For this case, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level at the punctured area is -28 dBr.

Proposal 4: We propose the level at the punctured area to be -28 dBr for the case of 1, 2 and 3 punctured channels at the side of a 80 MHz composite mask in figure 2 (also the IEEE 802.11ac mask). This is alternative 5 of WF [2].  This proposal may be a compromise to simulation scenarios that have demonstrated that this case should be treated as a single mask with a floor level of -40 dBr and may require further simulations for validation. 


Conclusions  
In this paper, we have made four proposals to mitigate the impact of NR-U wider bandwidth operations enabling fair coexistence between already deployed Wi-Fi generations and NR-U, between NR-U and LTE-LAA, and between different NR-U systems in the 5 GHz band. These proposals addresses the general spectrum emission mask for a single 20 MHz channel and wideband operation. We also made proposals for the special cases where single, two contiguous and three contiguous punctured channels occurred 
Proposal 1:  To adopt the Basic NR-U Emission mask for N=20 MHz in figure 1 and the corresponding values for the interception points in table 1 
Table 1 Emission Mask interception points for 20 MHz

	Frequency [MHz]
	0
	.5xN+1
	N
	1.5xN

	Power [dBr]
	0
	-20
	-28
	-40



Proposal 2: Consider the emission mask proposal in Figure 2 and the corresponding values for the interception points in table 2 as the NR-U general out of carrier spectral emission mask for N=40MHz, [60MHz], 80MHz, or [100MHz].
Table 2 Emission Mask Interception Points for wideband Operation

	Frequency [MHz]
	0
	.5xN+1
	N
	1.5xN

	Power [dBr]
	0
	-20
	-28
	-40




Note: 60 MHz and 100 MHz channel bandwidths are still under discussion, hence, square brackets

Proposal 3: We propose for the case of one punctured channel, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level at the punctured area is -23 dBr level. For the case of two punctured channels, the composite EN 301 893 mask (also the IEEE 802.11ac mask) level in the punctured area is -28dBr. This is a compromised level as simulations have demonstrated that this level shall be -31 dBr.

Proposal 4: We propose the level at the punctured area to be -28 dBr for the case of 1, 2 and 3 punctured channels at the side of a 80 MHz composite mask in figure 2 (also the IEEE 802.11ac mask). This is alternative 5 of WF [2].  This proposal may be a compromise to simulation scenarios that have demonstrated that this case should be treated as a single mask with a floor level of -40 dBr and may require further simulations for validation. 
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