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1.
Introduction

At RAN4#89 in Spokane, the Way Forward for FR2 RRM test cases was approved in R4-1816742 [1]. This Tdoc contains references to several UE parameters which are essential to design RRM test cases, but not all are currently specified as core requirements in TS 38.101-2 [2].
There have also been discussions about the UE antenna gain range, for example in R4-1812085 [3], but without any conclusion.
This Tdoc summarises the key parameters, and proposes that those not specified as core requirements are agreed as design assumptions for FR2 UE RRM test cases. 
2.
Gain difference between fine and rough beams, Rx beam peak direction
This is covered by slide 2 of the Way Forward in R4-1816742 [1]:
· From test methodology perspective support Scenario#1 with Type 2 RRM test cases ( UE uses “Rough” RX beams)
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + Y dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· Y = [7] dB for PC3 UE (using fine beam peak direction during the test, see slide 4)
..and can be illustrated as in Figure 1 below:
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Figure 1: Fine and rough beams, Rx beam peak direction
A value of [7]dB was tentatively agreed at RAN4#89 for Power class 3, leading to the questions:
· Question 1: For Power class 3, is [7]dB operating band dependent?
· Question 2: What value should be used for other power classes, and is it band dependent?
3.
Gain difference for spherical coverage
This is covered by slide 3 of the Way Forward in R4-1816742 [1]:
· From test methodology perspective support Scenario#2 with Type 1 RRM test cases ( UE uses “Fine” RX beams)
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + X dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)
..and can be illustrated as in Figure 2 below:
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Figure 2: Fine beams, non-beam-peak direction
The EIS spherical coverage was specified in R4-1816634 [4] agreed at RAN4#89. For simplicity only power class 3 is extracted here, but the draft CR covers all power classes: 
7.3.4.3
EIS spherical coverage for power class 3

The reference measurement channels and throughput criterion shall be as specified in section 7.3.2.3

The maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link angle).

Table 7.3.4.3-1: EIS spherical coverage for power class 3

	Operating band
	EIS at 50th%ile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	[-77.4]
	[-74.4]
	[-71.4]
	[-68.4]

	n258
	[-77.4]
	[-74.4]
	[-71.4]
	[-68.4]

	n260
	[-73.1]
	[-70.1]
	[-67.1]
	[-64.1]

	n261
	[-77.4]
	[-74.4]
	[-71.4]
	[-68.4]

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4

NOTE 2:
The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.


These values can be compared to the Rx beam peak EIS values already specified in TS 38.101-2 [2] again with only power class 3 extracted here: 

7.3.2.3
Reference sensitivity power level for power class 3

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal) with peak reference sensitivity specified in Table 7.3.2.3-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids, Meas=Link Angle).

Table 7.3.2.3-1: Reference sensitivity 

	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3

	n258
	-88.3
	-85.3
	-82.3
	-79.3

	n260
	-85.7
	-82.7
	-79.7
	-76.7

	n261
	-88.3
	-85.3
	-82.3
	-79.3


Taking the values for n257 with 50MHz Ch BW, the difference X in Figure 2 is (-77.4 – (-88.3)) = 10.9dB. We note that other bands and other power classes have different X values, and also different %-iles:
	Operating band
	Value “X” in dB, for each UE Power class

	
	1
	2
	3
	4

	n257
	8.0
	11.0
	10.9
	9.0

	n258
	8.0
	11.0
	10.9
	9.0

	n260
	8.0
	
	12.6
	12.0

	n261
	8.0
	11.0
	10.9
	9.0

	%-ile CCDF
	85%
	60%
	50%
	20%


The value of X does not depend on channel BW. The X values can all be derived from values already specified in TS 38.101-2 [2], and are expected to be handled similarly for future bands or power classes.
4.
Gain difference between fine and rough beams, non-Rx-beam-peak direction
This is covered by slide 3 of the Way Forward in R4-1816742 [1]:
· From test methodology perspective support Scenario #2 with Type 2 RRM test cases ( UE uses “Rough” RX beams)
· Tested directions:
· Option 2A: Any single direction which is covered by 50% percentile EIS spherical coverage of the DUT
· Mode 1: TE emulates target SNR conditions 
· Noc = Noc1 + X + Z dB
· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases
· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)
· Z is [8] (Use [8] dB intermediate value. Further refine the values in RAN4 #90 (as a part of maintenance). Any values can be considered based on companies’ simulation results (see slide 4). 
..and can be illustrated as in Figure 3 below:
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Figure 3: Fine and rough beams, non-Rx-beam-peak direction
A value of [8]dB was tentatively agreed at RAN4#89, leading to the questions:

· Question 3: Is the value [8]dB operating band dependent?
· Question 4: Is the value [8]dB power class dependent?
5.
UE antenna Gain

The UE antenna gain is required to derive pass/fail limits for some RRM test cases, such as UE-reported absolute RSRP.
This has been discussed in several recent contributions such as R4-1812085 [3] and R4-1815591 [5], but so far without conclusion. Lack of any agreed values will prevent delivery of completed RRM test cases by RAN5.
6.
Way Forward

All the UE parameter values in the previous sections are necessary to design RRM test cases, but only the gain difference for spherical coverage is specified as a core requirement in TS 38.101-2. The values should not just be left as [ ] values in Tdocs, as these are not maintained - test limit values would not be traceable, and it would be hard to write future test cases. “Do nothing” is not a viable option, as it would prevent delivery of completed RRM test cases to certification bodies, so in Anritsu’s view two possibilities remain:
· Option a) Specify the UE parameter values as formal requirements in TS 38.101-2  
· Option b) Specify the UE parameter values as test case design assumptions in TS 38.133
Given the long and contentious process to agree spherical coverage requirements in TS 38.101-2, Anritsu’s current preference is for Option b), to specify test case design assumptions as a new clause in TS 38.133. Although they would not be explicitly tested, in effect the values would become normative, as they would be used to design RRM test cases and to decide pass/fail limits. Historically, creating UE requirements by defining test cases has been non-preferred, but it may be a practical way forward here.
We would be very interested to hear other company views.

A possible format and text proposal for TS 38.133 is given in Annex A of this tdoc, if Option b) is preferred. 
RAN4 is requested to respond to the following points:

· To express a preference about specifying UE parameter values as Option a) or Option b)
· Question 1: For Power class 3, is [7]dB operating band dependent?
· Question 2: What value should be used for other power classes, and is it band dependent?
· Question 3: Is the value [8]dB operating band dependent?
· Question 4: Is the value [8]dB power class dependent?
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Annex A:
UE parameters assumed for Test case design in TS 38.133
<< Start of text proposal >>
Annex A (normative): Test Cases

A.1
Purpose of annex
A.2
Requirement classification for statistical testing
A.2.1
Types of requirements in TS 38.133

A.2.1.1
Time and delay requirements on UE higher layer actions

A.2.1.2
Measurements of power levels, relative powers and time

A.2.1.3
Implementation requirements

A.2.1.4
Physical layer timing requirements
[section numbering is FFS, as there may be a better location than under “Requirement classification for statistical testing”]
A.2.2
UE parameters assumed for Test case design
A.2.2.1
Test cases for conducted requirements
For RRM test cases which use conducted testing, the signals are defined at the UE antenna connector or connectors, which is equivalent to assuming a 0dBi antenna. 

A.2.2.2
Test cases for radiated requirements
For RRM test cases which use radiated testing, the characteristics of the UE antenna are relevant, and some assumptions about the UE parameters are needed to design the test cases. This clause defines the relevant parameters, and the ranges assumed in the RRM test cases. 

A.2.2.2.1
Gain difference between fine and rough beams, Rx beam peak direction
For RRM purposes, a UE may use different beams from those used when the UE is connected to serving cell. The beams used for RRM, referred to here as “Rough” beams, are expected to have less gain. The difference in gain is specified in Table A.2.2.2.1-1, and applies in the direction of Rx beam peak only. 
Table A.2.2.2.1-1 Gain difference between fine and rough beams, Rx beam peak direction
	Operating band
	Maximum value in dB, for each UE Power class

	
	1
	2
	3
	4

	n257
	[FFS]
	[FFS]
	[7.0]
	[FFS]

	n258
	[FFS]
	[FFS]
	[7.0]
	[FFS]

	n260
	[FFS]
	
	[7.0]
	[FFS]

	n261
	[FFS]
	[FFS]
	[7.0]
	[FFS]


A.2.2.2.2
Gain difference for spherical coverage
The Gain difference for spherical coverage applies for signals not in the Rx beam peak direction, but within the percentile of spherical coverage specified in TS 38.101-2 [xx] Table 7.3.4.x-1.

The Gain difference is calculated for each operating band and each power class from the difference between EIS spherical coverage in TS 38.101-2 [xx] Table 7.3.4.x-1 and the EIS Refsens in Table 7.3.2.x-1. 

A.2.2.2.3
Gain difference between fine and rough beams, non-Rx beam peak direction
For RRM purposes, a UE may not use the same beams as those used when the UE is connected to serving cell. The beams used for RRM, referred to here as “Rough” beams, are expected to have less gain. The difference in gain is specified in Table A.2.2.2.3-1, and applies outside the Rx beam peak direction, but within the percentile of spherical coverage specified in TS 38.101-2 [xx] Table 7.3.4.x-1. 

Table A.2.2.2.3-1 Gain difference between fine and rough beams, non-Rx-beam-peak direction
	Operating band
	Maximum value in dB, for each UE Power class

	
	1
	2
	3
	4

	n257
	[FFS]
	[FFS]
	[8.0]
	[FFS]

	n258
	[FFS]
	[FFS]
	[8.0]
	[FFS]

	n260
	[FFS]
	
	[8.0]
	[FFS]

	n261
	[FFS]
	[FFS]
	[8.0]
	[FFS]


A.2.2.2.4
UE antenna gain

When the UE estimates RSRP, the absolute RSRP values will depend on the UE antenna gain. The range of antenna gain is specified in Table A.2.2.2.4-1, and applies in the direction of Rx beam peak. 

Table A.2.2.2.4-1 UE antenna gain, Rx beam peak direction
	Operating band
	Range in dB, for each UE Power class

	
	1
	2
	3
	4

	n257
	[FFS]
	[FFS]
	[7 to 17dB]
	[FFS]

	n258
	[FFS]
	[FFS]
	[7 to 17dB]
	[FFS]

	n260
	[FFS]
	
	[7 to 17dB]
	[FFS]

	n261
	[FFS]
	[FFS]
	[7 to 17dB]
	[FFS]


<< End of text proposal >>
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