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1. Introduction
The definition of spectrum emission requirements applicable for NR-U wideband operation have been discussed since the start of the work item [1]. These discussions have resulted in three WFs [2], [3] and [4] on the basis on multiple sessions. 
Agreements for a spectrum emission mask (SEM) for transmission bandwidths with and without non-transmitted channels applicable in both up- and down-link have been captured in [4].
In parallel to the discussions in RAN4 discussions are ongoing in ETSI TC BRAN in relation to the harmonized standard for 5GHz (ETSI EN 301 893) on how to interpret the application of the mask in the regions where some of the LBT sub-bands fails CCA and the widening of the first -20dBr intercept point as a function of the channel bandwidth. This discussion was initiated by a LS send from RAN4 [5]. 
This contribution presents the agreements from [4] and how these are used as baseline for the parallel discussions in ETSI TC BRAN [6]. Further, it discusses how to capture these agreements in TS. 
2. Discussion
[bookmark: _Hlk20312604]The baseline for the discussions within ETSI TC BRAN [6] is that the transmit spectral power mask is given as a combination of:
· Carrier spectral emission mask
· In-carrier spectral emission mask.
The first for application to the overall carrier and the latter for application where some of the sub-channels in a multi-channel configuration fails LBT and therefor becomes unavailable (punctured). 
Carrier spectral emission mask: 
Figure 1 presents the carrier spectral power mask as already captured in the latest ETSI EN 301 893 draft [7]. Note that the -20 dBr intercept point to have a fixed frequency offset of +/- 1 MHz to the band edge. Further it should be noted that it is for further study (FFS) if the fixed frequency offset of +/- 1 MHz to the band edge are applicable to channel bandwidths larger than 80 MHz. A separate meeting for discussing the applicability of the mask for bandwidths larger than 80 MHz is planned within ETSI BRAN for the 11th of March 2020.  
The current ETSI EN 301 893 draft is for transmission bandwidths without non-transmitted channels for up- and down-link aligned with the RAN4 agreements in [4] until the -40dBr point as shown in Figure 2. Further, both the RAN4 agreements in [4] and the current ETSI EN 301 893 draft adds a requirement of an absolute level of −30 dBm/MHz
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Figure 1  ETSI BRAN carrier spectral emission mask [7]	

The carrier emission mask is to be applied for the entire initial transmission bandwidth (i.e. Nominal channel Bandwidth – N).   
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Figure 2  RAN4 carrier spectral emission mask [4]	
Currently the mask presented in Figure 1 is proposed to be verified as follows [6]:
The measurement bandwidth for verifying the SEM presented in Figure 1 is 1 MHz. To accommodate potential issues with the first 1 MHz going from 0 dBr to -20 dBr, it is proposed to rely on the 99% power bandwidth measurement for those transmitted channels which fail the mask within 0 MHz to 1 MHz from the edge. Note that this applies to both the transmit spectral power mask, and the in-carrier transmit spectral power mask.




In-carrier spectra emission mask: 
When some of the channels in a multi-channel configuration are not transmitted, it presents itself as either non-transmitted channel between transmitted channels or non-transmitted channel adjacent to transmitted channels as agreed in [4]. These two cases are handled separately as presented in the following.
For the scenario of non-transmitted channel between transmitted channels two different versions are defined. One for a single non-transmitted 20MHz channel, as shown in Figure 3, and one for two 20MHz non-transmitted channels, as shown in Figure 4. In both Figure 3 and 4 fe is the frequency at the right most edge of the most adjacent channel to the non-transmitted channel(s). 
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Figure 3 SEM for single 20MHz non-transmitted channel between transmitted channels
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Figure 4 SEM for two 20MHz non-transmitted channels between transmitted channels

For the scenario where the non-transmitted channel is adjacent to transmitted channels a mask similar to the one presented in Figure 2 are applied based on the total bandwidth from the lower edge of the lowest transmitted channel to the upper edge of the highest transmitted channel, denoted by M, in Figure 5. In case there are non-transmitted channels between the transmitted channels, these are included in the total bandwidth. As can be noted from Figure 5 the mask is floored at -28dBr.  
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Figure 5 In-carrier transmit spectral power mask

Application of the transmit spectral power masks: 
The combined transmit spectral power mask, consisting of the transmit spectral power mask and in-carrier transmit spectral power mask, with a potential LO leakage exception, is given as:
· For requirements outside the nominal bandwidth for which transmissions were intended, the most stringent of the transmit spectral power mask and in-carrier transmit spectral power mask applies.
· For requirements where one or more of the channels in a multi-channel configuration are not transmitted, the in-carrier transmit spectral power mask applies. For the cases of single or two 20MHz non-transmitted channels located between transmitted channels the special mask as given by Figure 3 and 4 applies.  

Different application of the mask is illustrated in the appendix. 
LO leakage exception: 
To accommodate LO leakage which might fall in the non-transmitted channels in certain scenarios, an exception is defined. The exception allows a single [2] MHz bandwidth to extend to [-28] dBc relative to total transmit power, or -20 dBm, whichever is the greatest, assuming a measurement bandwidth of 1 MHz being used for verification. For the specific case of a 20 MHz transmitted channel within a 40 MHz transmit configuration, the exception for the LO leakage is 0 dBr.
3. Capturing Agreements in TS
As the SEM are applicable for both DL and UL both TS 38.101-1 and 38.104 will need additional information to specify emission limits.
In TS 38.104 the addition of the SEM applicable for NR-U and band n46 is proposed to be done as a subclause of  6.6.4.2.4 Basic limits for Local Area BS (Category A and B) and additional requirements for Band n46 as subclause 6.6.4.2.5.4 Additional operating band unwanted emissions limits for Band n46. 
In TS 38.101-1 the addition of the SEM applicable for NR-U is proposed to be done either as a subclause to 6.5.2.3 Additional spectrum emission mask or by adding a suffix (e.g. E) section to 6.5 Output RF spectrum emissions. The first option is perhaps the most straightforward especially as the agreements, as of now, are only related to band n46. However, the second option which could contain all emission requirements specific for NR-U could be a useful approach if some of the agreements are expected reuse for e.g. a new band in the 6 GHz spectrum. Also, the latter approach can be reused in section 5.3 UE channel bandwidth for capturing the GB design as agreed in [8], Maximum transmission bandwidth configuration and other NR-U specific agreements relevant for section 5.3. 
4. Conclusion
This contribution presents the agreements for the SEM as stands after the RAN#93 meeting and compares that to the basis for discussion in ETSI BRAN. As the RAN#94 meeting will be an E-meeting and no draft CRs are accepted for this topic it is suggested that how to capture the agreements presented in this document in TS are discussed and aligned such that a CR either can be issued during RAN#94-e or prepared for RAN#94bis. 
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5. [bookmark: _Hlk20312766]Appendix
The following shows how the proposed mask will present itself for different transmit scenarios for channel/carrier bandwidths of 40, 60 and 80 MHz. Note that the LO exception have not been illustrated in these figures.
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