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Introduction
CEPT has recently released harmonized technical conditions for the 24.25-27.5 GHz frequency band in which BS and UE maximum emissions into the 23.6-24.0 GHz band are -42 dBW/200 MHz and -38 dBW/200 MHz respectively [1]. In RAN4 #87, [2] suggested that A-MPR studies may be required to meet spurious emissions in FR2 due to symmetrisation of UL signal image. This contribution overlays the latest CEPT conditions on previous measurements to show that either A-MPR or a guard band is needed to meet spurious emission requirements.
Discussion
Symmetrisation of Image at High Power Levels
Measurement setup
Spectrum emission measurements are those previously presented at RAN4 #87 [2]. This contribution updates the EESS services protection level in the 23.6-24 GHz range to account for the value of -38 dBW/200 MHz (-31 dBm/MHz) defined in [1]. This paper assumes a level of -13 dBm/MHz for general spurious emission requirements. Through cross-compression of the image signal with the wanted signal, a signal is generated at the symmetric frequency offset from the wanted signal (symmetrisation). To illustrate these effects, the input test waveform uses 1 RB located at lowest possible offset for a 400 MHz cell bandwidth (CBW) carrier. Due to lack of time, I/Q and Local Oscillator (LO) leakage could not be adjusted according to RAN4 assumptions of -25 dBc rejection ratio. The injected waveform delivers -31 dBc, thereby leading to lower spurious emission levels than expected, i.e. these represent a rather optimistic evaluation.

2.1.	Experimental results vs EESS services protection levels
Measurements are normalized in the frequency domain relative to the center carrier frequency at which the power amplifier (PA) is operated. 
Figure 2 shows the measured PSD of a 400 MHz CBW 1 RB 120 kHz SCS CP-OFDMA QPSK signal with -29dBc and -32dBc LO and image rejection ratio respectively. The symmetrized signal can be seen on the left of the active RB, failing by approximately 4.6 dB the EESS protection limit of -31 dBm/MHz. Note that in Figure 1, ACLR performance is approximately -32 dBc for the lower channel, i.e. the PA was not driven at the maximum requirement.
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[bookmark: _Ref511667784][bookmark: _Ref510818857]Figure 1: n258 400MHz CBW emissions vs SEM, spurious emissions and EESS band protection

Figure 1: n258 measured power spectral density (PSD) at -32dB ACLR, 1RB CP-OFDM 120kHz SCS, transmission bandwidth configuration of 400 MHz. Black: measured PA output spectrum, Green: NR SEM, Dotted black: SEM, Spurious emission and EESS band protection mask.
Figure 1 shows that despite deviation from the RAN4 -25 dBc LO and image rejection assumptions, and despite a PA delivering ample ACLR margin, symmetrisation of image and LO generates spurious emission levels that violate the EESS protection limit of -31 dBm/MHz. These measurements must be repeated using better calibrated PA operating point and input waveforms to refine the amount of power back-off required.  
[bookmark: _Hlk506143753]Observation 1: Experimental measurements show that UE EESS services protection requirements of -38 dBW/200MHz (-31 dBm/MHz) in the 23.6-24 GHz range are violated for 400MHz CBW operation.
Considering these measurements are optimistic, it is expected that EESS limits could also be violated in the case 200 MHz CBW operation. From a UE perspective, one possible solution could be based on introducing A-MPR requirements for band n258. 
From a BS perspective, EESS protection requirements are 4 dB more stringent than UE’s. It might be more appropriate to adopt a guard band approach. 
Observation 2: Basestation (gNb) EESS services protection requirements of -42 dBm/200 MHz might require adoption of guard bands. It should be determined which mechanism would be most appropriate to meet both UE and gNB EESS services protection requirements in the 23.6-24 GHz range.
Based on the above observations, interested companies are encouraged to provide measurements/simulation data.
Conclusions
This contribution shows that UE EESS service protection requirements level of -38 dBW/200 MHz in the 23.6-24 GHz range can be violated for certain RB allocation at 400 MHz CBW in n258. It is expected this would also be the case for 200MHz CBW. Therefore, additional A-MPR or guard band studies may be required.
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