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1	Introduction
WF on BS RF requirements for NR was approved in [1]. Boundary between spurious and OOB domain was discussed in [2]. LS to ITU was approved in [3].

This contribution provides a TP to capture the boundary between spurious and OOB domain for spectrum > 6 GHz.

2	TP for TR 38.803
--- Start of TP ---
[bookmark: _Toc470693219]8.2.4	Regulation above 6 GHz and for large carrier bandwidths
[bookmark: _GoBack]With the work on a New Radio access (NR) targeting IMT-2020 as defined by ITU-R, there are a number of regulatory aspects to take into account. For the unwanted emission limits and the boundary between OOB and spurious domain, the following properties of NR must be considered:
-	Large BS RF bandwidths covering the full band, which is the norm already today. 
-	Larger carrier bandwidths with numerology that may give higher out-of-band emission levels. This has a direct impact on the assumed boundary to the spurious domain defined for a transmitted carrier, which is relevant for the Operating band unwanted emission mask (UEM) levels inside the band, assuming that these can be defined in a way similar to what was done for LTE. Such a mask cannot anymore use a 5 MHz carrier as a baseline for setting the limits, due to the wider carriers and the new numerologies.
-	For a carrier placed at the edge of a band, the unwanted emission levels outside the band will depend on the carrier bandwidth and numerology, but also on any passband filtering applied for the band. Such a filter will most likely still be employed at lower bands, but is more challenging for higher bands for AAS-type systems, in terms of achieving high attenuation close to the band. This has to do both with the width of the band and the high absolute frequency, as well as the RF properties of mm-wave technologies.
The present WCDMA and LTE unwanted emission limits are defined with a spurious emission level starting 10 MHz outside the operating band. The large carrier bandwidths and new numerologies will make such an assumption challenging already for lower bands and a higher number should be considered. The even larger carrier bandwidths and reduced possibilities for band filtering in higher bands (mm-wave) will in combination with new numerologies imply that the OOB domain will have to stretch further than 10 MHz from the band edge.
It should be noted that the regulation does not in any way stipulate a “10 MHz rule”, this is a voluntary constraint put by 3GPP on the emission limits for LTE and WCDMA. In particular for the new bands, we have to go back to what the regulation recommends, which is the “250% rule” as defined above. The rule for wider carriers and higher bands is defined in ITU-R Recommendation SM.1539-1 [7], as shown in Table 8.2.34-1. The recommendation defines a threshold value BU for the necessary bandwidth BN of the transmission. When the bandwidth of the transmission is higher than the threshold BU, the 250% rule (2.5 BN) is replaced by the rule listed in the “Separation” column, resulting in a separation somewhere between 150% and 250% of the necessary bandwidth.
Table 8.2.4-1: Guideline values for the boundary of the spurious domain 
(Extracted from ITU-R SM.1539 [6])
	
Frequency
range
	Normal
separation
	Wideband case
(BN  BU)

	
	
	BU
	Separation

	30 MHz  fc  1 GHz
	2.5 BN
	10 MHz
	1.5 BN + 10 MHz

	1 GHz  fc  3 GHz
	2.5 BN
	50 MHz
	1.5 BN + 50 MHz

	3 GHz  fc  10 GHz
	2.5 BN
	100 MHz
	1.5 BN + 100 MHz

	10 GHz  fc  15 GHz
	2.5 BN
	250 MHz
	1.5 BN + 250 MHz

	15 GHz  fc  26 GHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz

	fc  26 GHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz



Note that the recommended separation to the boundary of the spurious domain stipulated by the rule in [7] gives a considerably larger offset from the carrier edge or band edge than the 10 MHz used today for LTE and WCDMA. Two examples:
-	A 100 MHz carrier at any frequency >3 GHz would give a recommended 200 MHz offset from the edge to the start of the spurious domain.
-	A 1 GHz carrier at any frequency >15 GHz would give a recommended 1.5 GHz offset from the edge to the start of the spurious domain.
While such large offsets to the boundary between the OOB and spurious domain may not be necessary for an NR specification, it is quite clear that the present way of specifying unwanted emissions cannot remain intact.
Recommended boundary offsets values are shown in Table 8.2.4-2 considering the frequency ranges and channel BWs.
Table 8.2.4-2: Boundary offsets from the band edge
	Frequency range
	Channel BW, BN
	BU
	Normal separation
	Separation     BN > BU
	Offset from band edge [MHz]

	 6 GHz  fc ≤ 10 GHz
	≤ 100
	
	2.5 BN
	
	2.5 BN – (BN /2)

	
	> 100
	100
	
	1.5 BN + 100
	1.5 BN + 100 – (BN /2)

	 10 GHz  fc ≤15 GHz
	≤ 250
	
	2.5 BN
	
	2.5 BN – (BN /2)

	
	> 250
	250
	
	1.5 BN + 250
	1.5 BN + 250 – (BN /2)

	 fc  15 GHz
	≤ 500
	
	2.5 BN
	
	2.5 BN – (BN /2)

	
	> 500
	500
	
	1.5 BN + 500
	1.5 BN + 500 – (BN /2)





--- End of TP ---
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