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1.
Introduction

Some of the FR2 RRM test cases in TS 38.133 [1] have been identified as requiring 2 angles of arrival (AoA) to provide adequate test coverage. As a check on the implementation feasibility, Anritsu has selected test case A.7.6.2.1 (SA event triggered reporting tests For FR2 without SSB time index detection when DRX is not used) and analysed it in the same way that RAN5 does, which includes both UE core requirement values (such as spherical coverage and SS-RSRP reporting accuracy) and also realistic test system uncertainties.

The analysis shows that the test case would be feasible provided some changes are made to the test case parameters. Justification and details are provided in this document, and an accompanying test case CR is provided in R4-1902956 [7].
The analysis is based on specific values for SS-RSRP accuracy side conditions, for both spherical coverage and beam peak directions, which have not yet been agreed in RAN4. Anritsu’s related contributions in R4-1902958 [2] and R4-1902957 [3] provide the proposed side conditions CR and the justification, respectively.

2.
Side conditions in TS 38.133
Anritsu’s proposal for Table B.2.3-2, taken from our accompanying CR R4-1902958 [2] is:
Table B.2.3-2: Conditions for inter-frequency measurements in FR2
	Parameter
	Angle of arrival
	NR operating bands
	Minimum SSB_RP Note 2
	SSB Ês/Iot

	
	
	
	dBm / SCSSSB
	dB

	
	
	
	SCSSSB = 120 kHz
	SCSSSB = 240 kHz
	

	
	
	
	UE Power class
	UE Power class
	

	
	
	
	1
	2
	3
	4
	1, 2, 3, 4
	

	Conditions
	Rx Beam Peak
	n257
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	
	n260
	-123.3+Y1
	
	-107.5
	-123.8+Y4
	
	

	
	
	n261
	-126.3+Y1
	-123.3+Y2
	-110.1
	-125.8+Y4
	
	

	
	Spherical coverage Note 1
	n257
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	(Value for SCSSSB = 120 kHz) +3dB 
	≥-4

	
	
	n258
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	
	
	n260
	-115.3+Z1
	
	-101.9+Z3
	-111.8+Z4
	
	

	
	
	n261
	-118.3+Z1
	-112.3+Z2
	-106.2+Z3
	-116.8+Z4
	
	

	Note 1:
Values based on EIS spherical coverage as defined in TS 38.101-2 [19] clause 7.3.4. Side condition applies for directions in which EIS spherical coverage requirement is met.
Note 2:
Values specified at the Reference point to give minimum SSB Ês/Iot, with no applied noise.


Editor’s notes for Table B.2.3-2: 

- The value of Y for Power classes 1, 2 and 4 is FFS, where Y1, Y2 and Y4 are the rough/fine beam gain differences in Rx beam peak direction for Power classes 1, 2 and 4 respectively 

- The value of Z for Power classes 1, 2, 3 and 4 is FFS, where Z1, Z2, Z3, and Z4 are the rough/fine beam gain differences in spherical coverage directions for Power classes 1, 2, 3 and 4 respectively
In the analysis we have assumed Z3 is 8dB (as proposed in R4-1900123 [4], but not yet agreed).

Anritsu’s proposal for Table 10.1.5.1.2-1, also taken from our accompanying CR R4-1902958 [2] is:

Table 10.1.5.1.2-1: SS-RSRP Inter frequency relative accuracy in FR2
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 2 range

	
	
	Minimum Io
	Maximum Io

	dB
	dB
	dBm / SCSSSB Note 1
	dBm/BWChannel

	
	
	SCSSSB = 120kHz
	SCSSSB = 240kHz
	

	([6]
	([9]
	Same value as SSB_RP in Table B.2.3-2, according to UE Power class, operating band and angle of arrival
	-50

	Note 1:
Values based on Refsens and EIS spherical coverage as defined in TS 38.101-2 [19] clauses 7.3.2 and 7.3.4. Applicable side condition selected depending on angle of arrival.

Note 2:
Io is assumed to have constant EPRE across the bandwidth.


3.
Test case parameters
3.1 Applied values and UE-measured values 
We note that SSB_RP and Io side conditions in TS 38.133 [1] relate to applied values at the Radiated requirement reference point. However, the UE will make decisions about Event A3 based on UE-measured (reported) SS-RSRP values.
To distinguish these, the left vertical axis in Figure 1 (black) is SSB_RP and Io side conditions. These are applied to the UE, and can be controlled, within defined uncertainties, by the test system.

The right vertical axis in Figure 1 (purple) is SS-RSRP as measured by the UE. These are dependent on the UE mapping between applied and reported values. For relative RSRP, any error in the UE mapping is already included in the inter-frequency accuracy requirement of ±[6]dB.
3.2 Test system uncertainties 
For radiated signal levels at the Reference point, the already derived absolute accuracy values for EIS can be used. In TR 38.810 [5] Tables B.2.1.3-2 for DFF method and B.2.2.3-2 for IFF method give ±6.7dB and ±6.5dB respectively, whilst TR 38.903 [6] Table B.19.2-2 IFF method gives ±5.4dB. 

For simplicity, a downlink signal level absolute uncertainty of ±6dB has been used here.
When considering the relative uncertainty of two independent signals applied at different frequencies, as here for Cell 1 and Cell 2, the test system relative uncertainty is taken as SQRT(62+62) = ±8.5dB.

3.3 Levels and uncertainties 
Signal levels and uncertainties are shown in Figure 1, and the RAN5 format of spreadsheet analysis is provided in the file “38.533 7.6.2.1 TT_draft_2019-03-29” included with this Tdoc. The changes from test case A.7.6.2.1 as currently defined in TS 38.133 [1] are listed, along with the reasoning.
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Figure 1: Levels and time periods for Test case A.7.6.2.1
Calculations are done for Power Class 3, Band n260, as these are the worst case values. If the test case is feasible for this scenario, other UE power classes and other bands can be tested using the same test case parameter values.

3.4 Cell 1 parameters 
Firstly, we note that a cell coming from somewhere within the spherical coverage has a limited range of parameter values when realistic test system uncertainties are taken into account. At the lower end, the minimum SSB_RP should not fall below the side condition value. At the upper end, when all the RBs are allocated for 100MHz Ch BW, the Io should not exceed the side condition value. Here, Cell 1 is taken as coming from the spherical coverage direction.
The existing Noc value of -89dBm/SCS with Es/Noc +4dB would fail the -50dBm Io side condition when test system uncertainties are taken into account. 
· Proposal 1: Cell 1 Noc is changed to -88.4dBm/SCS, with Es/Noc +0.7dB
These values are chosen to also meet the -93.9dBm/SCS minimum SSB_RP side condition, assuming that Z3 = 8dB is agreed. The Cell 1 Es/Iot at UE baseband is also taken into consideration, not to fall below -4dB.
3.5 Cell 2 direction 
Secondly, we note that to trigger Event A3, Cell 2 SSB_RP must become greater than Cell 1 SSB_RP by the amount of the A3 offset, currently set to -6dB. Currently Cell 1 and Cell 2 can each have an AoA anywhere within the set of spherical coverage directions. If we consider a scenario where Cell 1 is from Rx Beam peak direction, and Cell 2 is from the worst only-just-within-spherical coverage direction, Anritsu’s understanding is that the UE would report a lower SS-RSRP for Cell 2 (up to X = 12.6dB lower for PC3 n260), and so a much more negative A3 offset would be required (with the current A3 offset of -6dB, Event A3 would not trigger).
To avoid this situation, Anritsu suggest that Cell 2 comes from the Rx Beam peak direction. Then, we can avoid the worst case scenario where Event A3 would not trigger, and avoid using a huge negative A3 offset which may make the test too easy to pass, or could cause false Event A3 triggers.
· Proposal 2: Cell 2 comes from the Rx Beam peak direction
3.6 Cell 2 parameters 
If proposal 2 is accepted, the worst case is now when Cell 1 comes from a direction with nearly as much gain as the Rx Beam peak direction. We can use the spreadsheet to decide Cell 2 Noc and Es/Noc values.

The approach taken here has been to set the Cell 2 Noc at a level where the Reference point to Baseband Es/Iot degradation is the same as for Cell 1 (this is equivalent to setting the applied noise the same dB amount above the UE internal noise). Then, the Cell 2 Es/Noc is chosen to make Cell 2 applied SSB_RP the same as Cell 1, as per the original test case intention. Other approaches are also possible. 

· Proposal 3: Cell 1 Noc is changed to -102dBm/SCS, with Es/Noc +14dB

3.7 Event A3 offset value 
Having selected the cell parameters, we can use the spreadsheet to choose an A3 offset value that will ensure Event A3 is correctly triggered by a conformant UE. This needs to take into account both the UE core requirement values and also realistic test system uncertainties, which amount to quite a large variation.
· Proposal 4: A3 offset is changed to -15dB

4.
Way Forward

Based on the reasoning in section 3, RAN4 is asked to endorse the following proposals for Test case A.7.6.2.1:
· Proposal 1: Cell 1 Noc is changed to -88.4dBm/SCS, with Es/Noc +0.7dB
· Proposal 2: Cell 2 comes from the Rx Beam peak direction
· Proposal 3: Cell 2 Noc is changed to -102dBm/SCS, with Es/Noc +14dB
· Proposal 4: A3 offset is changed to -15dB
We realise that these values are dependent on RAN4 agreement about side conditions and the Z3 value. 

If the principles are agreed, related 2AoA FR2 RRM Test cases in TS 38.133 can then be reviewed and updated where necessary.
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