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1 Background 
The discussions concerning the OTA unwanted emissions for NR BS in FR2 continued at RAN4#86bis in Melbourne with several inputs [1-6] and an agreed way-forward [7]. The present paper looks at the status of discussions and makes proposals for an emission mask based on existing inputs. 
2 Agreed Way-forward 

The previous agreed WF from RAN4 in Athens WF [8] that identified four main issues: Mask type, boundary, scaling and classification. Several solutions were proposed in the, meeting inputs [1-6], but no agreement on the mask could be made. On agreed Way-Forward [7] instead points at the necessity to agree at RAN4#87 as follows:
· Two options will be developed for final selection. Both options shall be complete packages including mask definition, out of band boundary and all related terms and definitions 

1) OBUE based mask 

· Mask is based on Prated,t,TRP
a. Mask levels are scaled according to Prated,t,TRP
b. Split between masks will be within range [25, ... ,35] dBm for rel15

2) Carrier centric mask

a. Mask is based on Prated,t,TRP
i. Mask levels are scaled according to Prated,t,TRP 

ii. Split between masks will be within range [25, ..., 35] dBm for rel15

b. Gap involved in non-contiguous transmission within a single operating band shall not be part of spurious domain
As seen above, the fundamental parameters could be the same for the two mask options, with the main difference being that one is OBUE-based (band centric) and one is carrier centric.

Two major issues from the previous WF in [8] are now off the table and agreed as part of both options above:
· Scaling: Mask levels are scaled according to the declared parameter Prated,t,TRP
· Classification: The mask does not depend on BS class

Remining issues as outlined above are

· Mask type: Option 1 or Option 2

· Limits: Depends on the chosen “split” in the range [25,…,35] dBm

· Boundary: The point where the mask ends and the requirement for spurious domain starts.

3 Choice of mask parameters
The following proposals were made for the “split” between the fixed and the scaled mask limits (for 24.25 to 33.4 GHz):

· 25 dBm [1]:
This proposal is based on having two fixed masks, where the stricter one aligns with what was submitted to ITU-R and therefore applies up to the level used in ITU-R studies (25 dBm). However, the two fixed masks give an 8 dB “step” in limits at this power level, which is not how an implementation of an NR BS would scale with power.

· 29 dBm [4]:
This proposal is based on a reasonable implementation, assuming an array size of 256.

· 30 dBm [5]:
This proposal is sufficiently low not to require a different split for low BW. It still aligns with the IUT-R studies however, since the Absolut ACLR limit at -20 dBm/MHz is applied as well.

· 32 dBm [3]:
This proposal is based on a level which implicitly aligns the levels at 25 dBm with the ITU-R studies, by scaling the mask between 25 and 33 dBm. In order to make the mask feasible also at lower bandwidths, a different split at 28 dBm is applied for BW<200 Mhz. This gives a frequency domain “step” in limits for channel BW below 200 MHz.

· 35 dBm [2]:
This proposal is based on the original submission to the ITU-R.

Based on the discussion of the parameters above, it is proposed to apply 30 dBm as the split between fixed and scaled mask. This value is close to what is considered a realistic BS implementation, it aligns with the ITU-R studies and can be implemented the specification without a separate limit for lower bandwidths.
PROPOSAL 1: The split between the fixed and scaled mask is set at Prated,t,TRP = 30 dBm.

The frequency offset inside the mask depends on the bandwidth with breakpoints at 10% and 200% of the bandwidth. As proposed in [6], the bandwidth to apply for the mask limits should be the contiguous bandwidth:

Contiguous transmission bandwidth (BWcontiguous): RF bandwidth in which a base station transmits single or contiguous multiple carrier(s) within a supported operating band 

NOTE:
In single carrier operation, the contiguous transmission bandwidth is equal to the BS channel bandwidth.

PROPOSAL 2: The OBUE mask limits are defined based on the Contiguous transmission bandwidth (BWcontiguous).

For the OBUE in option 1, there is also a need to set the boundary ΔfOBUE between the mask and the spurious domain limits outside the band edges. Several papers presenting example performance data have been presented, for example in [9]. Based on the available data in FR2 and still applying a somewhat aggressive number it is proposed to apply ΔfOBUE = 1 GHz.
PROPOSAL 3: The boundary for the OBUE mask (Option 1) is set at ΔfOBUE = 1 GHz.

4 Resulting limits for the Option 1 OBUE mask 
The masks presented in Tables 1 and 2 are based on the WF agreements in [7] and Proposals 1 to 3 above, noting the following: 
· The split for 37 - 52.6 GHz are set 2 dB lower at 28 dBm, since the ACLR is 2 dB lower.
· The parameter Δfmax is either at ΔfOBUE outside the operating band edge or at an offset (f = 2 ∙ BWcontiguous.
Table 1: OBUE for BS-type 2-O applicable for operation in the frequency range 24.25 – 33.4 GHz
(PTx “split” at 30 dBm between fixed and scaled levels)
	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0 ( (f < 0.1*BWcontiguous
	Min(-5 dBm, Max(PTx – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous ( (f < Δfmax
	Min(-13 dBm, Max(PTx – 43 dB, -20 dBm))
	1 MHz


Table 2: OBUE for BS-type 2-O applicable for frequency range 37 – 52.6 GHz
(PTx “split” at 28 dBm between fixed and scaled levels)
	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0 ( (f < 0.1*BWcontiguous
	Min(-5 dBm, Max(PTx – 33 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous ( (f < Δfmax
	Min(-13 dBm, Max(PTx – 41 dB, -20 dBm))
	1 MHz


PROPOSAL 4: The OBUE mask limits as outlined in Tables 1 to 2 are applied for FR2. 
In case of non-contiguous operation 10% of contiguous bandwidth shall be applied around each sub-block based on the bandwidth of corresponding sub-blocks. Edge of transmission means the lower channel edge for lowest channel in frequency in each sub-block. Similarly, for the higher frequency edges it is the higher channel edge for highest channel in frequency in each sub-block.
5 Proposal
It is proposed that the emission mask for FR2 is changed according to the following proposals:
PROPOSAL 1: The split between the fixed and scaled mask is set at Prated,t,TRP = 30 dBm.

PROPOSAL 2: The OBUE mask limits are defined based on the Contiguous transmission bandwidth (BWcontiguous).

PROPOSAL 3: The boundary for the OBUE mask (Option 1) is set at ΔfOBUE = 1 GHz.

PROPOSAL 4: The OBUE mask limits as outlined in Tables 1 to 2 are applied for FR2. 

The corresponding Draft CR is in [10].
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