
[bookmark: _GoBack]
3GPP TSG-RAN WG4 Meeting #92bis	 R4-1911850
Chongqing, China, 14-18 Oct, 2019
[bookmark: OLE_LINK84][bookmark: OLE_LINK85]Source: 	Charter Communications, Cable Labs
Title: 	Further discussions on Emission Mask Considerations for NR-U DL single wideband carrier operation modes
Agenda item:	8.1.1.2
[bookmark: DocumentFor]Document for:	Approval
	Introduction
In RAN4 #92, we continued discussing emission mask considerations in the 5 GHZ band for NR-U wideband carrier operation modes. At the conclusion of the meeting, a WF [1] was approved outlining 9 alternatives that will insure fair co-existence between NR-U wideband operation and current incumbents in the 5 GHz band.  These alternatives are:
· Alt. 1- Baseline Emission Mask based on the NR Spectrum Emission Mask (SEM) as given in section 6.5.2.2 of 38.101-1
· Alt. 2 - ETSI EN 301 893 (v2.1.1) mask (Failed LBT sub-bands see slide 7)  
· Alt. 3 - IEEE 802.11ac (No requirements for failed LBT sub-bands)
· Alt. 4 - IEEE 802.11ax
· Alt. 5 - Modified ETSI mask (with -28 dB floor across failed LBT sub-bands)
· Alt. 6 - Modified ETSI mask
with -25 dB floor across failed LBT sub-bands
· Alt. 7 - Modified IEEE 802.11ac/ax
with -25 dB floor across failed LBT sub-bands
· Alt. 8 – Modified ETSI/ IEEE 802.11ac/ax mask
with -25 dB floor across failed LBT sub-bands
· Alt. 9 – Modified ETSI/ IEEE 802.11ac/ax mask
with -28 dB floor across failed LBT sub-bands
In this paper we are planning to propose the alternative that we feel best insures 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 discussion section, we will highlight our proposals for NR-U baseline emission mask and the cases were single or multiple punctured occur.  We will also describe our reasoning for such proposals.
1.1 [bookmark: OLE_LINK17][bookmark: OLE_LINK18]NR-U – Baseline Spectral Emission Mask 
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Figure 1: General spectral emission mask	

In Figure 1, 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

Proposal 1: Consider the emission mask proposal in Figure 1 and the corresponding values for the interception points as the NR-U general out of carrier spectral emission mask.


2.2 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 2. Wide-band Spectral power mask for N=20 MHz (BW=80 MHz) with 2 and 1 punctured channels (RBW=1MHz).

Figure 2 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 -25 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 2: 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 -25 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

[image: ]Figure 3. Wide-band Spectral power mask with multiple punctured channels at the side of a 80MHz channel (RBW=1MHz) [1].
 
Figure 3 represents an 80 MHz bandwidth mask with 1, 2 or 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 3: We propose the level at the punctured area to be -28 dbr for the case of 1, 2 or 3 punctured channels at the side of a 80 MHz composite EN 301 893 mask (also the IEEE 802.11ac mask). This is alternative 5 of WF [1]. 
Conclusions  
In this paper, we have made three 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 and the cases where single, two contiguous and three contiguous punctured channels occurred 
Proposal 1: Consider the emission mask proposal in Figure 1 and the corresponding values for the interception points as the NR-U general out of carrier spectral emission mask.
Proposal 2: 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 -25 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 the level at the punctured area to be -28 dbr for the case of 1, 2 or 3 punctured channels at the side of a 80 MHz composite EN 301 893 mask (also the IEEE 802.11ac mask). This is alternative 5 of WF [1]. 
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