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	Introduction
In RAN4 #91, we discussed emission mask considerations in the 5 GHZ band for NR-U wideband carrier operation modes [1]. Four observations were made:
Observation1: With the ETSI mask, the emission limits become relaxed as the bandwidth widens. 

Observation 2: Using the 802.11ac mask or a tighter mask will ensure that NR-U would not impact already deployed Wi-Fi generations more than an additional Wi-Fi network of the same generation on the same carrier.
 
Observation 3: For 802.11ax preamble punctured mask, the signal leakage to the punctured channel from the occupied sub channels is less than or equal to –20 dBr. 
· This mask does not seem to comply with ETSI mask for transmission on non-adjacent channel. 
· This mask could be harmful to existing incumbents in 5 GHz and therefore is not recommended.

Observation 4: Currently, there are no 11ax preamble punctured feature in Wi-Fi 6 wave one. Discussions on the next generation Wi-Fi 6 wave two has not started; therefore it is not expected in a foreseeable future to have certified 802.11ax devices with this feature. 

As a result of this discussion paper and others, an LS [2] was sent to ETSI to confirm some of our understandings. In this LS we asked the following questions:
Question 1: 	RAN4 would kindly request ETSI TC BRAN understanding whether preamble punctured mask for a wide band carrier larger than 20MHz having a relaxed mask requirements with a constant reference level of -20 dBr in the punctured region(s) is compliant to ETSI mask?

Question 2: 	RAN4 respectfully ask ETSI TC BRAN to confirm our understanding of the ETSI transmit spectral mask widening with increase bandwidth configurations, particularly at the -20dBr limit 
and explain the reasoning’s for this behavior

· In this paper we are planning to highlight several proposals that can address the concerns highlighted shown above and insure that the NR-U design enables 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.  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. 
	Discussion
In this paper, we plan to highlight twoTwo proposals are highlighted in this paper proposals to eliminate address the possible impact to co-existence with current incumbents in the 5 GHz band applying ETSI like emission mask
1.1 [bookmark: OLE_LINK17][bookmark: OLE_LINK18]ETSI Emission Mask
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Figure1: ETSI 5GHz transmission mask [3]

As previously shown in [3], Figure1 demonstrates the behavior of the ETSI emission mask limits.  In the ETSI mask as the channel bandwidth increases, the -20dbr limit widens.  
· For 20 MHz channel bandwidth, the -20 dbr limit is 11 MHz
· For 40 MHz bandwidth, the -20dbr limit is 22 MHz  
· For 80 MHz channel bandwidth, the -20 dbr limit s is 44 MHz

Observation 1: With the ETSI mask, the emission limits become relaxed as the bandwidth widens.

Proposal 1: For wideband transmission over contiguous bands with successful LBT (Mode 1 & 2), keep the spectral emission of -20dBr limit for wider bandwidths with the same relative distance from the edge as the spectral mask of the 20 MHz channel bandwidth.
Proposal 1: Hold the -20dbr limit for wider bandwidths to the limit for a 20 MHz single channel bandwidth



2.2 ETSI transmission mask for non-contiguous punctured transmissions 
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Figure 2: ETSI transmission mask for an 80MHz channel with a 20MHz punctured channel


Figure 2 shows an example of an 80MHz channel transmission with a punctured 20MHz channel. The required ETSI transmission mask is shown in red which would be several dB less that -20dBr. 
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Figure 3: Comparison of the overall spectral emission masks for the [1 0 0 1] channel puncturing pattern



Figure 3 shows an example of transmission on an 80 MHz channel with 2 contiguous channels punctured.  If 2 or more contiguous channels are punctured the gap in between punctured channels will be significantly > -20dbr limit.

Proposal 2: For wideband operation with punctured channels (Modes 2 & 3), use the OOBE mask at level of -28dBr and -40dBr wherever applicable (e.g. 10MHz and 20MHz from the edge respectively for Fig. 3).
Proposal 3: Neither proposal can be approved until ETSI responds to questions 1 and 2 in the LS [2] and clarifies our understanding of the ETSI mask 
Proposal 2:  Lower the OOBE limit to -20dbr for 2-3 contiguous punctured channels 

Conclusions  
In this paper, we have made two 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.  
Observation 1: With the ETSI mask, the emission limits become relaxed as the bandwidth widens.

Proposal 1: For wideband transmission over contiguous bands with successful LBT (Mode 1 & 2), keep the spectral emission of -20dBr limit for wider bandwidths with the same relative distance from the edge as the spectral mask of the 20 MHz channel bandwidth.
Proposal 1: Hold the -20dbr limit for wider bandwidths to the limit for single channel bandwidth.

Proposal 2: For wideband operation with punctured channels (Modes 2 & 3), use the OOBE mask at level of -28dBr and -40dBr wherever applicable (e.g. 10MHz and 20MHz from the edge respectively for Fig. 3).
[bookmark: _GoBack]Proposal 3: Neither proposal can be approved until ETSI responds to questions 1 and 2 in the LS [2] and clarifies our understanding of the ETSI mask 

Proposal 2: Lower the OOBE limit to -20dbr for 2-3 contiguous punctured channels.
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