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[bookmark: _Ref463014664]1.	Introduction
DEMOD spec [1] and RRM spec [2] currently limit the applicability of test cases to UE power class 3. Also Additionally DEMOD spec [1] limits the test case applicability to IFF setup with QZ <=30cm. This contribution is to discuss extending the DEMOD and RRM test cases to other UE power classes and IFF with QZ >30cm.

2.	Discussion
DEMOD spec has below wordings in spec to limit test cases to PC3. 
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It is primarily due to 3 terms.
1. UE REFSENS for PC3 device is used for SNR calculation
2. Available DL power assumption for SNR calculation is for IFF 30cm QZ
3. Test system DL setting uncertainty 
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In order to expand the applicability to other device power classes esp PC1, the Demod SNR calculator needs to be redone using PC1 UE REFSENS. PC1 UE REFSENS is better than PC3 UE REFSENS. So that would only make the testable SNR higher compared to existing values.

Observation1: In order to expand the applicability to other device power classes esp PC1, the Demod SNR calculator needs to be redone using PC1 UE REFSENS

Proposal1:  Revise 38.903 Demod SNR calculator to include PC1. Revisit PC5  discussion once there is agreement on antenna assumptions for PC5 devices.

For device size > 30cm and <= 40cm, the available DL power at CW 1 dB compression at QZ term needs to be analyzed by TE vendors.

Proposal2: In order to expand the applicability of DEMOD test cases for device size > 30cm and <=40cm, go with the working assumption of existing available DL power at CW 1 dB compression at QZ. 

Test System DL setting uncertainty term in the SNR calculator is based on the MU values specified in Annex B of TR 38.903 [3]. Some of the MU values are already specified for PC1. But some are still missing.

Proposal3: Identify the list of MU terms that are still missing for PC1 and are needed to make the DEMOD and RRM test case applicable.
RRM test cases are applicable for DFF based system. Hence QZ size is not relevant. RRM TT analysis uses UE REFSENS assumption for PC3.
The TT analysis needs to account for UE REFSENS for PC1 and other power classes.

Based on input from R&S, below is the list of MU contributors relevant for Demod:
Assumption is for PC1 as well the approach of baseband combining implementation is followed:

1. gNB emulator SNR uncertainty
2. gNB emulator fading model impairments
3. AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig (Note 4)
4. SNR uncertainty due to finite test time
5. Impact on non-ideal isolation between branches for the wireless cable mode

From these MU contributors the yellow highlighted can depend on the RF properties of the test system. Thus, they need to be assessed for PC1 MU.

For the calculation of achievable SNR the following is required:
6. Available DL power at CW 1dB compression at QZ, dBm 
7. Test system DL setting uncertainty, +/-dB 
8. other parameters provided by the minimum conformance requirement (Refsens level, CHBW, allocation etc.)            

Available DL power at CW 1dB compression at QZ is dependent on the frequency but not on the power class. 
Test system DL setting uncertainty depends on power class and frequency range. The dependence of power class is via the antenna pattern assumptions and via the power level range required in demod testing.
Test system DL setting uncertainty has the same MU contributors as Refsens EIS and has been assessed only for IFF systems. These MU contributors have to be assessed for each power class and frequency range. 

In the demod SNR calculator, the Refsens MU EIS was reused after checking that the values of MU contributors in Stage 2: DUT measurement (Modulated Interferer Signal specific contributions) of the ACS TC have the same values as Stage 2: DUT measurement for Refsens EIS measurement. In this way, it is ensured that the power level range of the demod TCs is covered which may not be the case if one focuses only on Refsens EIS MU. 

The list of MU contributors relevant for the Test system DL setting uncertainty are:

	UID
	Description of uncertainty contribution
	Details in clause
	 

	Stage 2: DUT measurement
	 

	1
	Positioning misalignment
	B.2.2.1
	 

	2
	Measure distance uncertainty
	B.2.2.2
	 

	3
	Quality of Quiet Zone
	B.2.2.3
	 

	4
	Mismatch
	B.2.2.4
	 

	5
	Standing wave between the DUT and measurement antenna
	B.2.2.5
	 

	6
	gNB emulator uncertainty
	B.2.2.17
	 

	7
	Phase curvature
	B.2.2.7
	 

	8
	Amplifier uncertainties
	B.2.2.8
	 

	9
	Random uncertainty
	B.2.2.9
	 

	10
	Influence of the XPD
	B.2.2.10
	 

	11
	Insertion Loss Variation
	B.2.2.11
	 

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	B.2.2.12
	 

	13
	Multiple measurement antenna uncertainty
	B.2.2.25
	 

	14
	DUT repositioning
	B.2.2.26
	 

	Stage 1: Calibration measurement
	 

	16
	Mismatch
	B.2.2.4
	 

	17
	Amplifier Uncertainties
	B.2.2.8
	 

	18
	Misalignment of positioning System
	B.2.2.13
	 

	19
	Uncertainty of the Network Analyzer
	B.2.2.14
	 

	20
	Uncertainty of the absolute gain of the calibration antenna
	B.2.2.15
	 

	21
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	B.2.2.16
	 

	22
	Phase centre offset of calibration antenna
	B.2.2.18
	 

	23
	Quality of quiet zone for calibration process
	B.2.2.19
	 

	24
	Standing wave between reference calibration antenna and measurement antenna
	B.2.2.20
	 

	25
	Influence of the calibration antenna feed cable
	B.2.2.21
	 

	26
	Insertion Loss Variation
	B.2.2.11
	 

	 
	Systematic uncertainties

	 
	27
	Systematic error related to beam peak search
	B.2.2.28

	
	
	
	
	
	
	



Based on inputs from R&S and Ericsson, below is the preliminary list of open MU items for PC1

1. Annex B of TS 38.133 contains FFS for PCs other than PC3. The values in this Annex have been determined in RAN4 mainly by chipset and UE vendors since they depend on the UE implementation such as UE antenna gain. One of the many examples is presented below:
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2. Uncertainty assessment for DL AWGN absolute power or wanted DL signal absolute power is currently FFS for PC1
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3. UE gain differences such as the ones listed under Annex B.2.1.5.2, B.2.1.5.3 of TS 38.133 are pending to be defined by RAN4 for PC other than PC3.

[image: Table

Description automatically generated]

4. Requirements in RAN4 needs to be double checked as in some test cases values are specified separate for PC1 and separate for other PCs, while the core requirements are separate for PC1 and PC5 and separate for other PCs. And this needs to be done case by case
5. AoA Relative angular offset between active probes for power classes other than PC3 not specified
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Apart from the UE REFSENS assumptions, the overall Test System DL setting uncertainty also is only defined for PC3. As mentioned in prop3, looking for inputs from RAN5 group on all the missing aspects needed to make DEMOD and RRM test cases applicable for device power class other than PC3 and device sizes > 30cm and <= 40cm.

Given there are many TBD for RRM PC1 in RAN4 spec, more work in RAN4 is needed before RAN5 can update the TT analysis. 

To ensure the remaining open issues for RRM PC1 is tracked, as per suggestion from Ericsson, below line item is added to the FR2 RRM test cases: Known Issue List document is maintained every meeting.

	11
	Expanding RRM test coverage to FWA devices
	Various
	TBD
	Needs research
	
	Needs research
	R5-224808
	RAN5-98
	Research required what is left in RAN4 and in RAN5 specification to be defined before RRM test cases can be extended to cover FWA devices




3.	Conclusion
Observation1: In order to expand the applicability to other device power classes esp PC1, the Demod SNR calculator needs to be redone using PC1 UE REFSENS

Proposal1:  Revise 38.903 Demod SNR calculator to include PC1. Revisit PC5 discussion once there is agreement on antenna assumptions for PC5 devices.


Proposal2: In order to expand the applicability of DEMOD test cases for device size >30cm and <= 40cm, go with the working assumption of existing available DL power at CW 1 dB compression at QZ. 

Proposal3: Identify the list of MU terms that are still missing for PC1 and are needed to make the DEMOD and RRM test case applicable.

Proposal4: Redo RRM TT analysis to include UE REFSENS for PC1 and other power class
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E.3.1  Uncertainty assessment for DL AWGN absolute power or
wanted DL signal absolute power

Table E.3.1-1 summarizes the MU threshold for DL AWGN absolute power for RRM FR2 test cases. The origin MU
values for different test setups with varics parameters can be found in following subelauscs.

Table E.3.1-1: MU threshold for DL AWGN absolute power for RRM FR2

[¢#4
Power Class Frequency MBW Power Threshold MU
value (NOTE 1)
PC3 2345GHz<=f | BW<=400MHz | As configured in 5.65 dB?
<= 32.125GHz the test case
32125GHz <f<= 5.65 dB?
40.8GHz
PC1 2345GHz <=f | BW <=400MHz | As configured in FFS
<= 32.125GHz the test case
32125GHz <f<= FFS
40.8GHz
NOTE 1: Total Expanded MU for IFF for Quiet Zone size < 30cm in Table E.3.1-3-2 for PC3 UEs
and Table FFS for PC1 UEs
NOTE 2: If the TT analysis for a specific test case based on this MU value resuits in an unsolvable
conflict, making the test case untestable, even after the altemative solutions listed in
clause A.4 have been considered for the test case in TS 38.133 [6] Annex A, the TT
analysis shall be repeated using a lower MU value, faking.into.ageount the lower values
defined in this clause. The test case will be applicable for the subset of the test systems
meeting this reduced MU Threshold.
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B2152  Gainto SS-RSRP measurement point for different frequency

In any specific diection. the UE gain G may be different depending on frequencies. The gain affects relative
signal level values reported by the UE when measuring between different frequencies and is specified in Table
B2.1.5.2-1 for each power class.

Table B.2.1.5.2.1: UE gain difference between inter frequencies Gipter

UE Power class.

&3

1 2
Wadmum
diference dB 22 22

B2.1.53  Alignment of Rough beam to Rx beam Peak

The definition of Rx Beam Pealc in TS 38.101- [10] clase 7.3.2 is based on Throughput at Reference sensitivity
ower ‘assumes use of Fine beams. [ many RRM scenarios the UE can use beams. but the largest

Rough beam gain direction may not be aligned to the Fine beam Peak direction
When the Rx Beam Peak s selected and defined based on Fine Beams, the rough beam gain in that diection may be

lower than the largest rough beam gain in another diection within Spherical Coverage. The term “D” is the maximum

allowed sough beam gain s specified in Table B.2.1.5.3-1 for each power class.

Table B.2.1.5.3-1: Rough Beam gain reduction “D” in Rx Beam Peak direction

UE Power class.

&3

&3

reduciion, 0B EES)
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'2) Original specified key parameters. Testsystem UE [Comment
AWGN SSBmdex 0 SSBmdex 1
Units. bl i) 5] il ir) 5] il ir) 5] il ir) 5]
'SSB Subcarrier spacing (23 120 120 26.133 Table A75.1.1.11
#subcarriers for SSB 240 | 240 28211 clause 7.4.3
'Data Subcarrier spacing KHz 120 120 26.133 Table A75.1.1.11
Channel bandwidih Hz 26,133 Table A75.1.1.11
#Data RBs allocated in Test case 26,133 Table A75.1.1.12
Noc at Reference point dBmAskHz| 26,133 Table A75.1.1.1-3
[Es/Noc at Reference point £} 26.133 Table A75.1.1.1-3
‘Angle of Artival (0: RxBeam peak 1 Sph Cov) 38 133 Table A75.1.1.1-3
\UE Rx Beam assumption (0: Fine, 1: Rough) 38 133 Table A75.1.1.1-3
SNR @ UE Refsens £l 00 100 36,1014 clause 45.3.3
#RBS In Channel BW for UE Refsens 8 8 38.101-2 Table 5.3.2-1, 100MHz, 120kHz SCS.
'SCS for UE Refsens value KHz 120 120 36.101-2 Table 5.32-1
\UE Spherical coverage (%ile directions) 6890 -68.90 38.101-2 Table 7.34.3-1, PC3, 100MHz n259
A RxBeam p:
\UE roughffine beam gain A Spherical Coveragi  dB. 700 7.00 38.133 Table B.2.1.32-1,PC3

\UE Wult-band relaxation, Spherical Cov. alBs

100 100 38.101-2 Table 6.21.3-4, PC3, largest aMB; +margin
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7.1.1_1 Applicability of test requirements due to maximum achievable SNR

Editor’s note: The applicability of test requirements with a modulation above 64 QAM is FFS.
Table 7.1.1_1-1 specifies the current assumption ofw
Gevice s 30 nr i condiions

Table 7.1.1_1-1: maximum testable SNRgs under fading conditions for modulations up to 64 QAM

Operating Band Maximum testable SNRas (dB)

IFrequency | CHBW 50 MHz | CHBW 100 MHz | CHBW 200 MHz
0257 mid 306 275 24.4
258 mid 306 275 244
1259 mid 204 17.2 141
n260 mid 244 212 18.2
261 mid 306 275 24.4

Based on the current assumption of maximum testable SNRgs, the applicability of test points is defined in Table
7.1.1_1-2 for indirect farfield (IFF), PC3, Max device size size < 30 cm under fading conditions.
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Mode 1 with fading (con

ions with external noise source and fading)

IFF n257/n258/n261, mid frequency, 100 MHz CHBW, PC3, 30cm Quiet Zone size, modulation up to 64 QAM

Applied Signal and applied noise

Specified UE Refsens, dBm/ChBW
UE mutti-band relaxation factor, dB
- Subcarrier spacing, kHz

- #PRBs

- Subcarriers per PRB

- SNR at which Refsens applies, dB.
UE thermal noise, dBm/Hz
Allowed noise increase dB

Wanted noise Noc, dBm/15kHz
Wanted noise Noc dBm/SCS
Total noise, dBm/Hz

Target baseband SNR, dB
Wanted signal, dBm/Hz
Wanted signal Es, dBm/SCS

Available DL power at CW 1dB compression at QZ, dBm

Test system DL sefting uncertainty, +/-dB
Backoff from P1dB

Channel BW for #PRBs, MHz

Wanted signal + headroom, dBm/Ch BW.

aW/Hz

0.0480

0.1855

0.2335

28.0746

Ratio

026
126

-10
-163.2

-1156
-106.5
-156.3

-1355
847

Baseband|

Comment

ElSecs, n2s7imzsainzs1, sounz from 38.101-2 Table 7.3.2.3-1

Largest PC3 value of AMBg, from 38.101-2 V15.13.0 Table 6.2.1.3-4

38.101-2 Table 5.3.:

, 120kHz SCS, 50MHz Ch BW

Nocys

Result

IFF 30cm QZ

RANS5 DL absolute MU (including beam peak search error)

working assumption on backoff for fading and modulations up to 64 QAM

38.101-2 Table 5.3.2-1, 120kHz SCS, 100MHz Ch BW

[ This value needs to be smaller or equal to the available DL power at CW compression at reference point.
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Conditions for intra-frequency measurements in FR2

Farameter | Angee | R T §58_ AP 558
armal | operating Eviot
bands
e @
EOTERrTT SCsm=za0RE
E Pows class UE Powsr class
7 3 3 s 123,85
Congtons | R | W57 | SN | 38 | HET | 2 6 | e | VawelorScsm |36
Peak 120 K62) 4308
2 T 0 BTN WSS A WP TSM MFTT
256 E1} 2050
60 [T 095 iz Ee
s ig8 sevi | 38 g1 [ izrene
o6 123 3evi | 086 | 1056 [ -iz1owe
Spheca | n2s7 | 1209021 | 028 | A012 | 1168+ | A | VaUEorSCsm= | 56
conage T20kiz)+208
58| 2097 | 028 | 017 | ez | 1166z |
259 32
AT e [ imae
n6T 1203021 | 028 [ 017 [ 188z
no67 115157 | 967 [ 935 [ 1097eza

e

Note2
Notes

VallEs 53560 an S sphercalcoverage a Geined 1 cuse 734 of TS 38 07 2115] 502 Gonioon ppies o Grecions 1
WCh EIS sphenical coverage requierment s mel

Values specie t ihe Releence pont 1o g minimu SSB £51cL, wih 10 appled nose.

For UEs ot suppor mutpe FR bands. R Bea Peak vluesar ncreased by Al and Spherical coverage vaues are:
Inccased by i, e UE mul-band teaaton facor .03 speciiod nclause 62161 75,98 1012 119]

Edtor's rote for Table B2.2:2
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