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	Reason for change:
	The IBE general emissions formula has errors when applied to FR2, since it was adopted from LTE and the sub-6 GHz frequency ranges. The following issues and resolutions have been identified:
Issue 1: The term in the equation related to adjacent RB leakage is based on LTE calculations and needs to be rescaled to take into account FR2 assumptions. Because the LTE term was based on expected VoIP call quality impact, the same assumption may not be applicable to FR2.

> Issue 1 can be resolved by setting the IBE floor to -16.0 dBm for NR FR2.
Issue 2: Current general IBE formula is dominated by the EVM term for BPSK and by the Prb-17 dB term for all other modulations.

> With the EVM already a limiting factor in a number of MPR results reviewed during the RAN4 #85 meeting, it appears that the second term of the general IBE formula applies a 3 dB tightening of the EVM. Thus, the proposal is to remove this tightening from the formula in order to address Issue 2.
Issue 3: The term in the equation related to the OFF output power is not aligned with FR2. In LTE this level is defined as -50 dBm per CBW (for any CBW), and in FR2 it is -35 dBm per CBW (for any CBW).

> In the LTE IBE formula the term -57dBm/180 kHz is tied to the LTE OFF output power requirement. 36.101 allows -50dBm/CBW for LTE, the most stringent of which is -50dBm/1.08MHz (for 1.4MHz channels). This number scales to -57.8dBm/180kHz. Similarly, 38.101 specifies this parameter to -35dBm/ CBW, the most stringent of which is -35dBm/47.52MHz (for 50M channels). This number scales to -59.2 dBm/180kHz. Based on our understanding, the appropriate parameter in the formula (was -57) should be -59; this addresses Issue 3.
Issue 4: NOTE 1, which depends on ACLR, needs to be frequency dependent and should be Prb-17 for n257, n258 and is Prb-16 for n260.

> In order to align the IBE requirement with the associated ACLR agreements for FR2, it is proposed to define NOTE 1 in a band-dependent manner, where it takes the value of Prb-17 for bands n257, n258 and Prb-16 for band n260.
The CR implements the mitigations proposed in R4-1801107 and R4-1801801.

	
	

	Summary of change:
	An editorial correction was applied to Clause 6.4.2.3

Table 6.4.2.3-1 was updated with the new IBE general emissions formula

	
	

	Consequences if not approved:
	The IBE general emissions formula for FR2 will not be correct
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	Other comments:
	The changes proposed in this draft CR are cumulative with the changes captured in v15.0.0 of TS38.101-2, which was approved via email in R4-1800403.


< start of change >
6.4.2.3
In-band emissions

The in-band emission is defined as the average across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is identical to that of the EVM test.

The relative in-band emission shall not exceed the values specified in Table 6.4.2.3-1. 
Table 6.4.2.3-1: Requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	[-25]
	Output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	[-20]
	Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	[-25]
	Output power > 0 dBm 
	Carrier frequency (NOTES 4, 5)

	
	
	[-20]
	-13dBm ≤ Output power ≤0 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of (PRB - 17 dB) for bands n257, n258 or (PRB - 16 dB) for band n260 and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10. 
NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. For pulse-shaped pi/2 BPSK, the limit is expressed as a ratio of measured power in one non-allocated RB to the measured power in the allocated RB with highest PSD
NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier frequency, but excluding any allocated RBs. 
NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if NRB is odd, or in the two RBs immediately adjacent to the DC frequency if NRB is even, but excluding any allocated RB.
NOTE 6:
 LCRB is the Transmission Bandwidth (see Figure 5.6-1). 
NOTE 7:
 NRB is the Transmission Bandwidth Configuration (see Figure 5.6-1). 
NOTE 8:
 EVM s the limit for the modulation format used in the allocated RBs. 
NOTE 9:
 RB is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. RB=1 or RB= -1  for the first adjacent RB outside of the allocated bandwidth). 
NOTE 10: PRB is the transmitted power per allocated RB, measured in dBm.
NOTE 11: All powers are EIRP in beam peak direction..
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