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1.
Introduction

FR2 RRM Test cases currently in Annex A of TS 38.133 [1] normally have a Table for OTA related test parameters, which specifies for example the downlink angles of arrival. It does not however specify the type of beam (fine or rough) that the UE is assumed to use.

For practical test systems the dB range of signals that can be applied to the UE is limited, and often confined to a range with lower limit determined by UE measurement spectral density side conditions (dBm/SCS), and at the upper end by the -50dBm max Io side condition (dBm/Ch BW). Considering also practical test system uncertainties, downlink signals are often set near UE internal noise to achieve necessary dB range.

For FR2 demodulation requirements downlink signals are specified at the UE reference point, and internal noise is referred to the same point, based on Refsens values in TS 38.101-2 [2] and an assumption that the UE uses a fine beam. For many RRM Test cases the UE uses a rough beam, so the effective noise is higher.  

To analyse and implement the RRM Test cases, RAN5 needs to calculate UE internal noise, and therefore the assumption whether the UE uses a fine beam or a rough beam should be stated in each test case. 
2.
RAN5 analysis
The calculation of UE internal noise, and how it is used to derive UE baseband Es/Iot, is provided in TR 38.903 [3] Annex A.2, and is not examined in detail here. The key points are covered in the extracts below:
A.2.3.2
Calculation method

For signals arriving from Rx Beam Peak direction:

Noise in dBm/SCS = Refsens PC, band, Ch BW  – SNRRefsens -10Log10 (NRB_Ch BW, SCS x 12) +Y PC + ΣMBP
where:


Refsens PC, band, Ch BW is the reference sensitivity value in dBm specified in TS 38.101-2 [16] clause 7.3.2 according to Power Class, Operating band and Channel bandwidth

<< text skipped >>


Y PC is the gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.1-1, according to Power Class, and is only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB
For signals arriving from Spherical coverage directions:

Noise in dBm/SCS = EIS spherical coverage PC, band, Ch BW  – SNRRefsens -10Log10 (NRB_Ch BW, SCS x 12) +Z PC + ΣMBS
where:


EIS spherical coverage PC, band, Ch BW is the EIS spherical coverage value in dBm specified in TS 38.101-2 [16] clause 7.3.4 according to Power Class, Operating band and Channel bandwidth

<< text skipped >>

Z PC is the gain difference in dB specified in TS 38.133 [17] Table B.2.1.3.2-1, according to Power Class, and is only applied when the UE is assumed to be using rough beams. Otherwise, use 0dB  

The important points are:

· Both the Angle of Arrival, and the assumption whether the UE is using rough beams or fine beams, are needed to calculate the UE internal noise

· UE internal noise, together with applied signals and any applied noise, is needed to calculate Es/IotBB
3.
Information about Assumption for UE beams 
The assumption for UE beams was discussed in section 2.3 and Table 1 of R4-1901179 from Huawei [4] at RAN4#90 in Feb 2019:

Table 1: Suggested AoA setup and rough/fine beam assumption for RRM test cases
	Test case group number
	Test purpose
	AoA setup
	Rough/fine beam

	1
	EN-DC cell search and L1 measurement period 
	Setup#3 if two cells are on FR2, otherwise Setup#1
	Rough

	2
	SA cell search and L1 measurement period
	Setup#3 if two cells are on FR2, otherwise Setup#1
	Rough

	3
	EN-DC Timing accuracy and adjustment
	Setup#1
	Fine

	4
	SA Timing accuracy and adjustment
	Setup#1
	Fine

	5
	EN-DC TA accuracy
	Setup#1
	Fine

	6
	SA TA accuracy
	Setup#1
	Fine

	7
	EN-DC SSB RLM for PSCell IS and OOS
	Setup#3
	Fine

	9
	SA SSB RLM for PCell IS and OOS
	Setup#3
	Fine

	10
	Random access
	Setup#1
	Rough

	11
	Intra-frequency RSRP accuracy for FR1 and FR2
	Setup#1
	Rough

	12
	EN-DC SCell activation/deactivation delay
	Setup#1
	Rough

	13A
	EN-DC CSI RLM for PSCell
	Setup#3
	Fine

	13B
	SA CSI RLM for PCell
	Setup#3
	Fine

	14A
	EN-DC interruptions due to DRX transition
	Setup#1
	Fine

	14B
	EN-DC interruptions due to deactivated SCell operations
	Setup#1
	Fine

	17A
	Serving NR PSCell and target E-UTRA inter-frequency measurement with LTE PCell
	Setup#1
	Fine

	17B
	NR Pcell with target inter-RAT E-UTRA measurement
	Setup#1
	N/A

	18A
	EN-DC NR inter-frequency measurement
	Setup#3 if two cells are on FR2, otherwise Setup#1
	Rough

	18B
	SA NR inter-frequency measurement
	Setup#3 if two cells are on FR2, otherwise Setup#1
	Rough

	19
	Inter-frequency RSRP accuracy for FR1 and FR2
	Setup#1
	Rough

	20A
	EN-DC interruptions at UL carrier RRC reconfiguration
	Setup#1
	Fine

	20B
	EN-DC interruptions due to active BWP switching
	Setup#1
	Fine

	
	

	21A
	SA interruptions at SCell addition/release/activation/deactivation
	Setup#1
	Fine

	21B
	SA interruptions at UL carrier RRC reconfiguration
	Setup#1
	Fine

	21C
	SA interruptions due to Active BWP switching
	Setup#1
	Fine

	26A
	NR-NR Handovers
	Setup#3 if two cells are on FR2, otherwise Setup#1
	Rough

	26B
	NR handovers to other RATs
	Setup#1
	Fine

	29A
	Beam management: L1-RSRP reporting
	Setup#3
	FFS

	29B
	Beam management: Beam failure detection and link recovery procedure
	Setup#3
	BFD fine BFR FFS

	31
	Intra-freq RSRQ accuracy for FR1 and FR2
	Setup#1
	Rough

	32
	Inter-freq RSRQ accuracy for FR1 and FR2
	Setup#1
	Rough

	34
	BWP switching interruptions on E-UTRA serving cells in EN-DC
	Setup#1
	Fine

	35
	BWP switching delay
	Setup#1
	Fine

	36
	NR PSCell addition and release in EN-DC
	Setup#1
	Rough

	37
	UL carrier RRC reconfiguration delay
	N/A
	N/A

	38
	SA RRC_Idle/inactive cell reselection NR to NR (FR1)
	N/A
	N/A

	39
	SA RRC Idle/inactive cell reselection NR to E-UTRAN (FR1)
	N/A
	N/A


However the Tdoc was only noted, and although Angle of Arrival information is now included in each RRM test case, no information about the assumption for UE beams was included in TS 38.133 [1] Annex A.
4.
Way Forward
For RAN5 to complete and implement RRM test cases, the assumption for UE beams needs to be included on a per-test-case basis in TS 38.133 [1] Annex A. Note that this does not constrain the UE to a specific implementation, provided the relevant core requirements and side conditions are met.
An example of how to add the information to a test case in TS 38.133 Annex A is given below: 

Table A.7.7.1.1.2-3: SS-RSRP Intra frequency OTA related test parameters

	Parameter
	Unit
	T1
	T2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Angle of arrival configuration
	
	According to clause A.3.15.1
	According to clause A.3.15.1

	Assumption for UE beamsNote 7
	
	Rough
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	dBm/15kHzNote4
	-91.6
	N/A
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	dB
	6.0
	1.0
	N/A
	N/A

	<< rows skipped >>

	Note 1:
Where used, interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 2:
SSB_RP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 3:
Void

Note 4:
Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone

Note 5:
Void

Note 6:
Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 36.101-2 [19], and an allowance of 2dB for UE multi-band relaxation factor ∑MBP from TS 38.101-2 [19] Table 6.2.1.3-4.
Note 7:
Information about types of UE beam is given in B.2.1.3


· RAN4 is asked to endorse the principle of adding Assumption for UE beams in RRM test cases 

A draft CR showing examples for selected RRM Test cases is provided in R4-2002257 [5].
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