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1. Introduction
Definitions of side conditions for FR2 has been discussed in previous meetings [1], [2]. In this paper we further elaborate on this topic and make some concrete proposals on how to define the specifications.
2. Discussion
The definition of side conditions for FR2 has been discussed in [1], [2] and several proposals were made. The derivation of the side conditions is based on the definition of the EIS spherical coverage and is reproduced below. The values for EIS spherical coverage are not yet agreed, however, a resolution is expected soon. In this paper we assume that the same difference between peak and 50%-ile as for EIRP will be defined. The values can be further adjusted based on the final agreements for the EIS spherical requirements.
The derivation for the side conditions is given below for bands n257, n258 and n261. 
Assumptions:

· UE noise floor based on EIS: Thermal: -174dBm/Hz, NF=12dB ⇒ UE noise floor at LNA=-162dB/Hz
· UE antenna gain for peak: 8.5dBi, Implementation loss: 4.5dB(single band support) ⇒ overall gain of 4dBi
· 50%-ile spherical coverage defined at 11dB below peak ⇒ overall gain of -7dbi (defined for PC3, Different %-ile used for other power classes) 
Based on the above side conditions, the signal level at the reference point that leads to baseband SNR=0dB is given as:
· Beam peak direction: Signal level of -166dBm/Hz (1)
· 50%-ile spherical coverage: Signal level of -155dBm/Hz (2)
The above signal levels have to be further normalized to the SCS used for the signals to be measured.
RF requirements are defined for both Rx beam peak and spherical coverage, however, to simplify the RRM tests and requirements it will likely be enough to set the side conditions based on the 50%-ile spherical coverage. From a field operation point of view, it is important to have the lower bound of signal levels for which the UE is able to perform reliable measurements. Also, the RRM tests should be run in multiple directions and the signal levels will be set based on the EIS spherical coverage levels.
For RRM measurements, the UE is likely to use a different code book with wider beams that enable better spatial coverage with a smaller number beam. This allows the UE to perform beam sweeping in a shorter amount of time. The minimum gain that can be assume for these beams is discussed in [3]. The side conditions for some of the RRM requirements(cell identification) have to be adjusted to account for the lower gain.

However, the side condition should still be defined based on the directions in which spherical EIS is defined. RF requirements for the “rough beams” are not defined and “rough beam peak” direction or EIS based on this codebook cannot be measured because they are not used for data transfer.

Proposal 1: Side conditions for FR2 RRM requirements should be captured based on the %-ile for which the EIS spherical coverage is defined(e.g. 50%-ile). 
The side condition for some requirements has to be adjusted as explained previously. With a maximum gain difference of 5dB [3], the signal level to be defined for the 50%-ile spherical coverage should be:

· 50%-ile spherical coverage for measurements: Signal level of -150dBm/Hz (2)

Different requirements have different side conditions in terms of SNR, the actual signal levels can be derived based on the assumed SNR and adjusted from the 0dB SNR equivalent level shown in (3). 
Proposal 2: The side conditions will be derived based on the equivalent signal levels for 0dB SNR (Eq. 1,2 and 3) and adjusted based on the desired SNR level.
For example, the side conditions for cell identification are based on SNR of -6dB, this would lead to a signal level of -156dBm/Hz for 50%-ile spherical.
Based on the proposals above, an example for the table in Annex B of 38.133 capturing the side conditions is given below. The values are rounded down to the nearest integer.
In FR1, it was always assumed that noise is added to control the SNR level. Also, since the requirements are defined OTA, the antenna system is also taken into account and the noise should be defined as spatially white. Based on the testability SI, emulation of spatially white noise is not possible. Hence, the requirements should be defined under the condition that just a signal is present at the reference point and the only noise source is ambient thermal noise.
Table B.2.2-2: Conditions for intra-frequency measurements in FR2

	Parameter
	NR operating band groups Note1
	Minimum SSB_RP

	
	
	dBm / SCSSSB

	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz

	Conditions
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023

	
	NR_TDD_FR2_B (n260)
	-1023 
	-993

	
	NR_TDD_FR2_F
	TBD
	TBD

	
	NR_TDD_FR2_G
	TBD
	TBD

	
	NR_TDD_FR2_T
	TBD
	TBD

	
	NR_TDD_FR2_Y
	TBD
	TBD

	NOTE 1:
NR operating band groups are defined in Section 3.5.3.
NOTE 2:   Signal levels are defined at the center of the quiet zone. 

NOTE 3:   Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met


Similarly, the side conditions for measurement accuracy can be derived as follows:
Table 10.1.3.1.1-1: SS RSRP Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023
	N/A
	-70

	
	
	
	NR_TDD_FR2_B (n260)
	-1023 
	-993
	N/A
	-70

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	([8]
	([11]
	TBD
	NR_TDD_FR2_A, NR_TDD_FR2_B 
	N/A
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:   Signal levels are defined at the center of the quiet zone.
NOTE 2:  Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met


Ês/Iot is not needed for FR2 side conditions as noise sources that would resemble spatially white noise will not be used for testing. Also, in a test setup without added noise at the source, the only parameter that could be set is the level of the wanted signal(SSB in this case).
Also, a general statement that all signal levels in the FR2 side conditions are measured at the center of the quite zone is needed.
3. Conclusion
In this paper we proposed how to define the side conditions for RRM requirements in FR2. Our proposed are as follows:
Side conditions for SSB detection:

Table B.2.2-2: Conditions for intra-frequency measurements in FR2
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP

	
	
	dBm / SCSSSB

	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz

	Conditions
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023

	
	NR_TDD_FR2_B (n260)
	-1023 
	-993

	
	NR_TDD_FR2_F
	TBD
	TBD

	
	NR_TDD_FR2_G
	TBD
	TBD

	
	NR_TDD_FR2_T
	TBD
	TBD

	
	NR_TDD_FR2_Y
	TBD
	TBD

	NOTE 1:
NR operating band groups are defined in Section 3.5.3.
NOTE 2:   Signal levels are defined at the center of the quiet zone. 

NOTE 3:   Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met


Side conditions for RSRP accuracy reporting:

Table 10.1.3.1.1-1: SS RSRP Intra frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups 
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/120kHz SSB SCS 
	dBm/240kHz SSB SCS
	dBm/BWChannel
	dBm/BWChannel

	([6]
	([9]
	TBD
	NR_TDD_FR2_A (n257, n258, n261)
	-1053
	-1023
	N/A
	-70

	
	
	
	NR_TDD_FR2_B (n260)
	-1023 
	-993
	N/A
	-70

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD

	([8]
	([11]
	TBD
	NR_TDD_FR2_A, NR_TDD_FR2_B 
	N/A
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:   Signal levels are defined at the center of the quiet zone.
NOTE 2:  Value corresponding to EIS spherical coverage as defined in 38.101-2, side condition applies in the directions in which EIS spherical coverage requirement is met
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