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1.0 Discussion on wideband carrier operation in relation to NR unlicensed (NR-U)
3GPP workgroup 4 (RAN4) is currently discussing single wideband carrier operation (e.g. single 80MHz carrier) in relation to NR unlicensed (NR-U). A part of these discussions is the requirements of in-carrier emission, meaning the requirements in the case where LBT
 fails in one or more of the LBT sub-bands.
In the ETSI harmonized standard (ETSI EN 301.893 V2.1.1) for 5GHz a clause in 4.2.4.2 states the transmit spectral power mask requirements for contiguous multiple 20MHz channels as [1]:

For transmitter unwanted emissions within the 5 GHz RLAN bands, simultaneous transmissions in adjacent channels may be 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.

Further, for non-contiguous case of multiple 20MHz channels it is stated that:

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 greatest value from the spectral masks of all the channels assessed shall be taken as the overall spectral mask requirement at that frequency.

The clause for simultaneous transmissions in multiple non-adjacent channels refers to a transmit spectral power mask for contiguous multiple 20MHz channels which is included here as Figure 1.  

Further explained, in relation to Figure 1 in [1], is that:

· The mean Power Density (measured with a 1 MHz measurement bandwidth) of the transmitter unwanted emissions within the 5 GHz RLAN bands shall not exceed the limits of the mask provided in figure 1 or an absolute level of -30 dBm/MHz, whichever is greater. 

· The limits in figure 1 are relative to the maximum Power Density of the RLAN device when measured with a reference bandwidth of 1 MHz.

· The mask is only applicable within the band of operation. Beyond the band edges the requirements are -30 dBm when measured with a reference bandwidth of 1 MHz.
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Figure 21-31—Example transmit spectral mask for 80 MHz mask PPDU




Figure 1 Transmit spectral power mask [1]
If the ETSI harmonized emission mask for 5 GHz shown in Figure 1 is to be applied to single wideband carrier (e.g. single 80MHz carrier), some companies ‘understanding is that the emission mask would present itself as the blue and red curves shown in Figure 2. 
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Figure 2 ETSI emission mask applied to an LBT scenario with one failed 20 MHz LBT sub-band in an 80 MHz multi-channel transmission.
The dashed blue curves in Figure 2 present the mask for the example of two succeeded contiguous LBT sub-band combinations, one of 40 MHz and one of 20 MHz, with a 20 MHz gap in between. The combined mask is shown with the solid blue line corresponding to the puncturing pattern [1 1 0 1]. In the punctured region, the overall mask drops below the -20 dBr reference level. The red curve presents the requirements for the other party utilizing the failed LBT sub-band. Other LBT outcomes, e.g., [1 0 0 1], lead to a different overall mask, with even lower reference levels in the punctured region.

1.1 
In addition, RAN4 also observed there is a preamble punctured mask for a wide band carrier larger than 20MHz which is a more relaxed mask as compared to the mask in figure 2 with requirements of a constant reference level of -20 dBr in the punctured region(s) (LBT failure). 










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?
1.2 Discussion on ETSI Mask applicability to large bandwidths

As previously shown, Figure 1 shows the ETSI transmit spectral mask. We would like to point out that as the channel bandwidth increases, the ETSI emission mask limits for -20dBr (which is equal to 0.55xN in Figure 1) widens.  

· For 20 MHz channel bandwidth, the -20 dBr limit is 11 MHz
· For 40 MHz channel bandwidth, the -20dBr limit is 22 MHz  
· For 80 MHz channel bandwidth, the -20 dBr limit s is 44 MHz
· For 160 MHz channel bandwidth, the -20dBr limit is 88 MHz
For 20/40/80/160 MHz, the -20dBr limit drifts 0/1/3/7 MHz, respectively. 
Question 2: RAN4 respectfully asks ETSI TC BRAN to confirm this understanding and explain the reasoning of the ETSI transmit spectral mask widening with increased bandwidth configurations, particularly at the -20dBr limit.

· 
· 
· 
· 




2. Actions
To ETSI BRAN:
Action: RAN4 respectfully asks ETSI BRAN to respond to the questions stated in this LS. If some of the posed questions can be answered sooner than others we would appreciate your response even though this might require multiple LSs to be send.

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 will like to respectfully ask ETSI TC BRAN to confirm this understanding and explain the reasoning of the ETSI transmit spectral mask widening with increase bandwidth configurations, particularly at the -20dBr limit.

3. Date of Next TSG-RAN WG4 Meetings:

RAN4 Meeting #92
26 – 30 August 2019

Ljubljana, Slovenia
RAN4 Meeting #92bis
14 – 18 October 2019

TBD

4. Reference

[1] ETSI EN 301 893 (v2.1.1), 2017-05


� LBT (Listen Before Talk) corresponds to CCA (Clear Channel Assessment).
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Figure 21-30—Example transmit spectral mask for 40 MHz mask PPDU
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Figure 21-32—Example transmit spectral mask for 160 MHz mask PPDU
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Figure 21-29—Example transmit spectral mask for 20 MHz mask PPDU
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