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Background

The choice of spectrum emissions mask for NR in Frequency Range 2 is agreed to fundamentally be based on the submission of IMT parameters to WP5D. The scope and purpose of that submission was however limited, giving additional implications in terms of regulation, BS classes etc. This has been captured in two Way-Forward agreements [1,2,3].

The present document discusses further the agreed assumptions and makes proposals for SEM limits for a general purpose (Wide Area) base station.
Further discussion and text proposal
The latest Way-Forward agreement was made at ARN4 #84 in Berlin [3], with the following points
· Adopt spectrum mask in Table 1 for Wide Area BS spectrum mask in the frequency range 24.24 – 33.4 GHz.

· Adopt spectrum mask in Table 1 for Wide Area BS spectrum mask in the frequency range 37 – 52.6 GHz.

· Spectrum mask for Local Area BS and Medium Range BS is FFS.

· The mask is linked with the total transmission bandwidth.

· OOB boundary is linked with the total transmission bandwidth which should be applied according to ITU-R SM.1539 recommendation.

Table 1: Spectrum mask proposed for Wide Area in 24.24 – 33.4 GHz and 37 – 52.6 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	-13 dBm
	1 MHz

	(f ≥OOB boundary
	Spurious domain limits
	1 MHz


The attached text proposal documents includes the agreements and also the following additional proposal, with further explanations given in the TP text:
PROPOSAL 1: A generic set of NR Spectrum Emission Masks is defined based on the same principles as for the WP5D LS response, applicable to all BS classes.
The resulting Spectrum Masks are detailed in the tables in the Text Proposal.

Proposal

It is proposed that the attached text proposal is included in TR 38.xxx (“General aspects for BS RF for NR”) [4].
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8.7.4
OTA Operating band unwanted emissions


8.7.4.1

Requirement in FR2

The NR BS mmWave spectrum emission mask is defined taking into account following assumptions:

•
NR should have the boundary between OOB and spurious domain limits defined by regulation

•
Masks in the Out-of-band domain should be carrier frequency centric SEM

•
The NR emission mask (SEM) should use the emission limits submitted to WP5D as a baseline

•
Further investigations of SEM limits for different channel bandwidths, BS power levels and BS classes to be conducted

•
Investigate possibility to specify multiple fixed boundaries according to carrier channel bandwidth and/or frequency range for unwanted emissions

•
Agreed ACLR values should be considered
In addition, the NR BS transmitter mask for mmWave should be defined taking into account following assumptions:

•
Mask should be linked with channel bandwidth 

•
Boundary between OOB and spurious domain limits should be applied according ITU-R SM.1539 recommendation. 

•
Spurious emission limits should be taken into account (when agreed)

•
BS mmWave output power should be taken into account

•
Frequency range up to 52.6 GHz should be covered
•
The mask is linked with the total transmission bandwidth (the sum of channel bandwidths in case of multicarrier transmission).
The BS spectrum emission mask tables will need to cover the following variations:

•
Power levels

•
Frequency ranges

•
BS classes (see further discussion below)
For the LS response to WP5D LS on “Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz“ [3], there were spectrum masks developed that were based on similar principles as listed above. The masks in [3] used the FCC limits in 30.203 [4] as a baseline and that defined a mask with lower limits for BS Total transmitted power levels (PTx) below certain levels, aligned with the ACLR defined for different frequency ranges.
For LTE, there are different masks defined for different BS classes. The BS classes are fundamentally defined for different deployment scenarios (identified by Minimum Coupling Loss MCL), but also with different BS output powers. The spectrum masks for “smaller” BS (Medium Range and Local Area) have a dependence on the BS power level.

For NR, the spectrum masks for Medium Range and Local Area would also have dependence on power level. The dependence could similar between the different BS classes, making it possible to use the same spectrum mask definition for different BS classes. That would for example be the case if similar transceiver implementation was used for the different sized BS and with the implementation scaled with the BS power level in terms of the number of transmitting elements.
For this reason, a generic set of NR Spectrum Emission Masks is defined based on the same principles as for the WP5D LS response [3], applicable to all BS classes:

•
A fixed mask applicable to the highest BS power levels, shown in Table 8.7.4-1.
•
Variable masks applicable to BS with power level below certain thresholds:
-
One mask for 24.24 – 33.4 GHz, based on ACLR = 28 dBc, shown in Table 8.7.4-2.
-
One mask for 37 – 52.6 GHz, based on ACLR = 26 dBc, shown in Table 8.7.4-3.
•
Masks are limited to an absolute lowest emission limit of -20 dBm as in the WP5D LS response [3]
The masks cover the frequency ranges within the present scope of the work item.
Table 8.7.4-1: SEM applicable for PTx ≥ 35 dBm in the frequency range 24.24 – 33.4 GHz and 
PTx ≥ 33 dBm in the frequency range 37 – 52.6 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	-13 dBm
	1 MHz

	(f ≥ OOB boundary
	Spurious domain limits


Table 8.7.4-2: SEM applicable for PTx < 35 dBm in the frequency range 24.24 – 33.4 GHz 

	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 48 dB, -20 dBm)
	1 MHz

	(f ≥ OOB boundary
	Spurious domain limits


Table 8.7.4-3: SEM applicable for PTx < 33 dBm in the frequency range 37 – 52.6 GHz
	Frequency offset from “edge of transmission” Δf
	Emission limit
	Measurement bandwidth

	0 ( (f < 10% of the total transmission bandwidth 
	-5 dBm
	1 MHz

	10% of the total transmission bandwidth ( (f < OOB boundary
	Max(PTx – 46 dB, -20 dBm)
	1 MHz

	(f ≥ OOB boundary
	Spurious domain limits



