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1 Introduction
A new WI on license-assisted access to unlicensed spectrum was established in RAN #68 [1] and UEM requirement was initially discussed in [2]. This contribution continues the discussions on UEM requirement for LAA BS.
2 Discussion

2.1 Emission mask
UEM requirement is defined as relative requirements in most cases (except when the emission derived by the relative requirement less than an absolute value which could be seen as floor noise) in IEEE 802.11 specification. LTE UEM requirement is defined as relative requirement only for Medium range BS with maximum output power in the range of 31dBm to 38dBm, in other power range and for local area BS, UEM is defined as absolute value. So it is not very easy to compare LTE and Wifi mask because the comparison results are different almost in every maximum output power.
Figure 1 only compares the UEM requirement of LTE Pico/Micro BS and 802.11 for 20MHz single carrier in Pout =24dBm and Pout=30dBm to give an impression.
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Figure 1 Comparison of UEM requirement of LTE and Wifi for 20MHz
LTE BS UEM requirement is much stricter than Wifi close to carrier but looser than Wifi far to carrier within the band as illustrated in Figure 1. The crossover point of the two mask curves depends on the output power. LTE mask requirement is more relaxed than LTE ACLR requirement in order to capture the RE boosting feature. Because ACLR requirement for the first and second adjacent channel are both 45dBc [5], the stricter part of Wifi mask is not necessary to be captured additionally to the general LTE mask requirement.
European harmonized standard for RLAN also limit the emission mask as shown in Figure 2. Same mask as 802.11 is applied close to carrier but stricter mask is required for farther region, -42dBr beyond 9*N and -47dBr beyond 10.8*N where N is the nominal channel bandwidth. 
To provide comparable co-existence performance with LTE and align with ACLR requirement definition in [5], it is proposed to reuse current LTE UEM requirement for LAA as general requirement and the mask in European harmonized standard for RLAN as additional regional requirement. This will guarantee the requirement in the region of both close to carrier and far to carrier.
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Figure 2 UEM requirement in 802.11 (left) and European harmonized standard for RLAN (right)
In addition, UEM requirement for aggregated bandwidth in LTE is the same as single carrier requirement but for 802.11 and European harmonized standard for RLAN, the mask is extended for the aggregated carrier, as in Figure 2 and Figure 3. In Figure 2, simultaneous transmissions in adjacent channels is considered as one signal with an actual Nominal Channel Bandwidth of "n" times the individual Nominal Channel Bandwidth where "n" is the number of adjacent channels used simultaneously. 
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Figure 3 Wifi emission mask for 20, 40, 80 and 160MHz channel for 5GHz
Therefore, for carrier aggregation, LTE requirement is much stricter than Wifi requirement in most in-band regions. To achieve 20MHz mask for aggregated scenario, PD technology is necessary to calibrate the intermodulation product caused by the PA non-linearity. It is still proposed to reuse LTE requirement for carrier aggregation scenario.
Proposal 1: To provide comparable co-existence performance with LTE and align with ACLR requirement definition, it is proposed to reuse current LTE UEM requirement for both single carrier and carrier aggregation as general requirement and the mask in European harmonized standard for RLAN can be defined as additional regional requirement.
2.2 In-gap mask for non-contiguous transmission
LTE UEM requirement inside sub-block gap for a BS operating in non-contiguous spectrum adopts cumulative sum of the minimum requirements specified for the adjacent sub blocks on each side of the sub block gap. But in [2], the highest value from the spectral masks of all the channels is taken as the overall spectral mask requirement at that frequency as:
For simultaneous transmissions in multiple non-adjacent channels, the overall transmit spectral power mask is constructed in the following manner. First, a mask as provided in figure 1 is applied to each of the channels. Then, for each frequency point, the highest value from the spectral masks of all the channels assessed shall be taken as the overall spectral mask requirement at that frequency.

So, it is proposed to keep LTE in-gap UEM requirement unchanged and add the European standard as regional requirement.
Proposal 2: It is proposed to keep LTE in-gap UEM requirement unchanged and add the European standard as regional requirement.

2.3 Band edge emission
In TS 36.104, the operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. But for regulatory requirement in 5GHz, spurious emission is defined right off the band edge. That is, under the framework of TS 36.104, within the frequency range of 10MHz immediately out of the band edge, regulatory requirements should be captured as additional operating band unwanted emission requirement.

For example, in provisions of US and Canada, out-of-band emissions immediately out of the band edge can be found as below, these requirements should be specified to apply to the corresponding frequency ranges within the frequency ranges 10 MHz above and 10 MHz below the band(s).
US FCC
“(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band shall not exceed an e.i.r.p. of −27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz band shall not exceed an e.i.r.p. of −27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band shall not exceed an e.i.r.p. of −27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range from the band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p. of −17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions shall not exceed an e.i.r.p. of −27 dBm/MHz” 
Canada RSS-210 Annex 9

“For the band 5725–5825 MHz, emissions within the frequency range from the band edges to 10 MHz above or below the band edges shall not exceed -17 dBm/MHz e.i.r.p. 

For frequencies more than 10 MHz above or below the band edges, emissions shall not exceed -27 dBm/MHz.”
Proposal 3: Under the framework of TS 36.104, within the frequency range of 10MHz immediately out of the band edge, regulatory requirements should be captured as additional operating band unwanted emission requirement.
3 Conclusion

Based on above discussion, proposals are made as below:
Proposal 1: To provide comparable co-existence performance with LTE and align with ACLR requirement definition in [3], it is proposed to reuse current LTE UEM requirement for both single carrier and carrier aggregation as general requirement and the mask in European harmonized standard for RLAN as additional regional requirement.
Proposal 2: It is proposed to keep LTE in-gap UEM requirement unchanged and add the European standard as regional requirement.
Proposal 3: Under the framework of TS 36.104, within the frequency range of 10MHz immediately out of the band edge, regulatory requirements should be captured as additional operating band unwanted emission requirement.
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