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1 Background
In this contribution we propose a spectrum emission mask (SEM) for WB1 and WB2, i.e. multi-channel operation in terms of the 20 MHz LBT bandwidth. The mask is a based on the single-carrier SEM proposed in [1] and a slight amendment of the SEM proposed in [2]. 

The proposal may have to be modified in view of the LS response from ETSI BRAN on the applicability of the transmit spectrum mask in the European harmonised standard EN 301 893.
2 SEM for WB1 and WB2

For the specification of a SEM for WB1 and WB2 with its channel puncturing, we assume that the SEM is constructed from the single-carrier SEM similar like the ETSI mask:

First, a mask as provided […] is applied to each of the channels. Then, for each frequency point, the greatest value from the spectral masks of all the channels assessed shall be taken as the overall spectral mask requirement at that frequency. 
For wide-band operation (WB1 and WB2), the mask thus obtained could be relaxed to allow implementations using a single IFFT and common upconversion. IQ imbalance could be accommodated by allowing a -28 dB or -25 dBr floor across failed LBT sub-bands as detailed in Figure 1.
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Figure 1: general spectrum mask for NR-U wideband operation.

A -25 dB relative level may be needed in order to reduce the required power back-off for non-contugous transmissions as indicated in Figure 2 for a WB2 case, see [3] for details on the simulation assumptions. We note that the composite mask is violated in the punctured channel at 3 dB back-off (additional backoff also needed for reduction of the IM3 products outside the channel).
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Figure 2: [1 0 1 0] arrangement for WB2 without digital channel filters.

Proposal 1: for WB1 and WB2 operations a composite relative SEM based on the single-carrier relative SEM or a -30 dBm/MHz level whichever is the greatest.
One issue in specifying this mask is the distinction between the case in which the carrier aggregation is configured (WB1) and wideband (WB2) operation in which an LBT sub-band is blocked (punctured). In the former case the existing mask should apply outside the active component carriers whereas in the latter case the mask applies outside the active LBT sub-bands using these as emission bandwidths. 
The mask would be tighter than the IEEE preamble-punctured mask. Let us repeat the argumentation from [2] consider the integrated power in the first failed sub-band relative to the wanted power (ACLR) as a measure of the impact of the interference, i.e. the first adjacent failed LBT sub-band in Figure 2. Integrating over the first adjacent failed sub-band would correspond to the interference caused to e.g., another RLAN device (RLAN adjacent channel interference), a nominal channel not available due to DFS or into an EESS satellite by UEs not transmitting (LBT failure or not scheduled).

The resulting ACLR is

-26.4 dBc for the ETSI mask (down to -40 dBr at 1.5N frequency offset)

-25.6 dBc for the mask capped by -28 dBr (IQ imbalance -28 dB)

-24.4 dBc for the mask capped by -25 dBr (IQ imbalance -25 dB)

-20.4 dBc for the preamble-punctured mask.

Hence, there would be a minor impact of a -28 dBr cap of the mask attenuation in the first failed (adjacent) sub-band, but 6 dB higher interference with the preamble mask. In the next (alternate) adjacent sub-band there would be a bigger difference between the mask with a -28 dBr cap and the current ETSI mask: about -28 dBc vs -40 dBc, but this is only an issue at peak power (10 dBm/MHz the maximum PSD). There would be a smaller relative difference at lower power since the mask is capped by a -30 dBm/MHz absolute emission requirement. The difference between the preamble punctured mask and the current ETSI mask would, of course, be larger.

Considering the interference into other RLAN/MOBILE: a 5 dB higher ACLR with the mask capped by -28 dBr as compared to the preamble mask would result in a smaller outage region around an aggressor transmitting at an adjacent frequency. It would also ensure a minimum ACLR of any RLAN system greater than at least 26.4 dBc. 

3 Proposal
For WB1 and WB2 we propose 
Proposal 1: a composite relative SEM based on the single-carrier relative SEM or a -30 dBm/MHz level whichever is the greatest.
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