
3GPP TSG-RAN WG4 Meeting#97-e                                R4-2016123                        

Electronic Meeting, 2nd Nov-13th Nov, 2020  
Agenda item:
7.1.1.3
Source: 
ZTE Corporation

Title: 
Discussion on NR-U channel arrangement for 6GHz
Document for:
Approval  

Introduction

In the last RAN4#96e meeting and RAN#89e meeting, there were extensive discussion how to proceed on NR-U 6GHz channel arrangement. In this contribution, based on the proposed channel arrangement [1], we share some further analysis for further discussion.
Discussion 

2.1. Carriers across U-NII bands
Based on the proposed channel arrangement [1], channel arrangement across U-NII-6/7 and U-NII-7/8 are shown in Figure 2.1-1 and Figure 2.1-2. It could be easily found that there are some carriers across the U-NII subbands e.g. 40MHz@6525MHz, 80MHz@6545MHz, 60MHz@ 6535MHz and lots of carries across U-NII-7 and U-NII-8 e.g. 20MHz@6875MHz, 40MHz@6885MHz, 80MHz@6865MHz, 60MHz@6855MHz and 6875MHz. As we know that, based on FCC report, for different U-NII-bands, there are different EIRP limit and different usage policy from regulator e..g. AFC or non-AFC, therefore it is necessary for further discuss how to apply the requirements and AFC policy for those carries across the U-NII bands.
[image: image1.png]\ UNIIZE (Non-4FC) U-NII-7(AFC).
G425 s4i5  edes  dss  es0s 6525 esds  6%6s





Figure 2.1-1 carriers cross U-NII-6 and U-NII-7
[image: image2.png]U-NII-7(AFC). U-NII=8 (Non-AFC)

se05  es2s  6ads  sses  esss 6905 6925 6sds





Figure 2.1-2 carriers cross U-NII-7 and U-NII-8

	Device Class
	Operating 

Bands
	Maximum EIRP


	Maximum EIRP Power Spectral Density 

	Standard-Power Access Point

(AFC Controlled)
	U-NII-5 (5.925-6.425 GHz)

U-NII-7 (6.525-6.875 GHz)
	36 dBm
	23 dBm/MHz

	Client Connected to Standard-Power Access Point
	
	30 dBm
	17 dBm/MHz

	Low-Power Access Point (indoor only) 
	U-NII-5 (5.925-6.425 GHz)

U-NII-6 (6.425-6.525 GHz)

U-NII-7 (6.525-6.875 GHz)

U-NII-8 (6.875-7.125 GHz)
	30 dBm
	5 dBm/MHz

	Client Connected to Low-Power Access Point
	
	24 dBm
	-1 dBm/MHz


Table 2.1. maximum EIRP limit
Proposal 1: further discuss how to apply the FCC requirements and AFC or non-AFC policy for the carriers across U-NII bands;
2.2. Front-end filter analysis 
This was proposed to further shift 10MHz to upper edge of 6GHz band to align with IEEE 802.11ax spec in the last RAN4#96e meeting. Based on the FCC report [2], it was revealed that -27dBm/MHz emission limits outside U-NII-5 is deemed necessary to protect the ITS service. This ITS band protection factor should also been taken into account when designing the front-end filter and channel arrangement. In the proposed CR [1] keeping alignment with 802.11ax channel arrangement, there are 20MHz guard band reserved for protection of ITS bands.
Emission limits outside the U-NII-5 and U-NII-8 bands. We are adopting the -27dBm/MHz limit proposed in the Notice for emissions from all 6 GHz unlicensed devices at frequencies below the bottom of the U-NII-5 band (5.925 GHz) and above the upper edge of the U-NII-8 band (7.125GHz), but will not require it between the sub-bands, i.e. between the U-NII-5 and U-NII-6, the U-NII-6 and U-NII-7, and the U-NII-7 and U-NII-8 bands. 
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Figure 2.2-1. proposed channel arrangement for NR-U in U-NII-5 [3]

As shown in Figure 2.2-1, if 20/40/60/80MHz placed close to low bottom of U-NII-5 sub-band, then based on the agreed NR-U BS emission mask in [1], in-band emission limits at 5925MHz for MR BS should be -4.9dBm/MHz for 80MHz, -5.0dBm/MHz for 60MHz, -6.0dBm/MHz for 40MHz and -15.0dBm/MHz for 20MHz which is still much higher than -27dBm/MHz requested for protection of ITS band. In addition, when considering NR-U BS could support AAS type, then maximum allowed scaling factor 9dB for in-band emission mask will make the requirement even more stringent than non-AAS type BS. 
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In the FCC report [2], emission limit requirements -27dBm/MHz is also applicable for above the upper edge of the U-NII-8 band (7.125GHz). Considering the proposed channel arrangement for NR-U in U-NII-8 [1], 20MHz carrier could be placed just next to upper edge 7125MHz as shown in Figure 2.2-2. This might be more challenging to achieve the required attenuation or even impossible for that. Other alternatives like guard band reservation 20MHz similar as the proposed channel arrangement for lower edge of 6GHz band.
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Figure 2.2-2. proposed channel arrangement for NR-U in U-NII-8 [3]

Observation: it is very challenging to achieve the required attenuation for lower edge and upper edge of 6GHz assuming -27dBm/MHz emission limit needed out of 6GHz band in FCC report. 

Based on the legacy approach to design band specific filter for 6GHz band {starting from 5925MHz and ending up with 7125MHz}, attenuation provided by front-end filter @5925MHz and 7125MHz should be close to 0dB which means no attenuation could provided at all, then the alternatives to achieve emission limit -27dBm/MHz required by FCC could be lower the BS output power or reserve more guard band or reserve guard band and put the fitter within the 6GHz band. 
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Figure 2.2-3. filter response for 6GHz with 9 resonators and 2 zeros points assumed

Proposal 2: to achieve emission limit -27dBm/MHz required by FCC, either lower the BS output power or reserve more guard band or reserve guard band and put the filter within the 6GHz band. 
Conclusions
In this contribution, we shared some further clarifications on NR-U BS UEM requirements and proposals are made as following:

Proposal 1: further discuss how to apply the FCC requirements and AFC or non-AFC policy for the carriers across U-NII bands;

Observation: it is very challenging to achieve the required attenuation for lower edge and upper edge of 6GHz assuming -27dBm/MHz emission limit needed out of 6GHz band in FCC report.
Proposal 2: to achieve emission limit -27dBm/MHz required by FCC, either lower the BS output power or reserve more guard band or reserve guard band and put the fitter within the 6GHz band. 
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