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1 Introduction
According to WF [1], there’s one issue about test case for TDCP. In this paper, we provide our view for the test case design. 
2 Discussion
2.1 Test cases for TDCP reporting
Last meeting, RAN4 reached the following agreements for TDCP.
	Issue 2-1-1: Test metric of TDCP test cases:
< Agreement>	:
Agreements for the test case definition:
· Define the same test case for both 15kHz with FDD and 30kHz with TDD in the same sub-clause.
· Channel models: TDL-A30
· Doppler: 
· Two TCs with low and high Doppler
· TC1: low (10) for both 15kHz and 30kHz
· TC2: high
· Option 1: high (300)
· Option 2: 100 for 15kHz SCS, and 200 for 30kHz SCS
· BW: 
· 10MHz for FDD and TDD
· SNR:
· Option 1: 20dB for TC1
· Option 2: 10dB or 20dB for TC2
· The distance between two TRSs: 1
· Report index: Bring CR for both options, make decision in the next meting
· Option 1:
· lower Doppler: CDP at X1 is higher than Y1 = [90] %
· high Doppler: CDP at X2 is lower than Y2= [10] % 
· X1, X2, Y1, and Y2 can be different for TDD and FDD
· Option 2:
· [X1, X2] for Y2= FFS

Issue 2-1-2: TDCP Measurement Report Mapping – amplitude
< Agreement>:
· Define the mapping table as: use RAN1 points for each boundary of the range. 
· [image: ]


We summarized the actual TDCP amplitude value in Table A based on the agreement of TDCP mapping table in last meeting.
Table A. TDCP mapping table on the middle point of TDCP amplitude
	Report index(q)
	TDCP Range

	0
	0.9945< TDCP <=1

	1
	0.9922< TDCP <=0.9945

	2
	0.9890< TDCP <=0.9922

	3
	0.9844< TDCP <=0.9890

	4
	0.9779< TDCP <=0.9884

	5
	0.9688< TDCP <=0.9779

	6
	0.9558< TDCP <=0.9688

	7
	0.9375< TDCP <=0.9558

	8
	0.9116< TDCP <=0.9375

	9
	0.875< TDCP <=0.9116

	10
	0.8232< TDCP <=0.875

	11
	0.75< TDCP <=0.8232

	12
	0.6464< TDCP <=0.75

	13
	0.5< TDCP <=0.6464

	14
	0.2929< TDCP <=0.5

	15
	0≤ TDCP <=0.2929



According to the agreements for the test case definition of TDCP, we provided the simulation result for SCS=15kHz and 30kHz for one-shot (one sample) shown in Table 1 and Table 2 based on the following conditions:
· Carrier frequency = 2GHz for SCS=30KHz
· Carrier frequency = 900MHz for SCS=15kHz
· SNR = 10, 20 dB
· Doppler = 10, 100, 200, 300 Hz
· The distance between two TRSs: 1 slot

For testability of TDCP reporting, the test requirement for the accuracy range of TDCP amplitude should be the report index in terms of TDCP quantization value (q = 0~15) shown in Table A.
Since option 1 is not clear enough to us, we provided the test metrics for report index based on new option A. The idea of option A can refer to Figure 1: 
· For low doppler, TDCP amplitudes should be larger than a certain value in most of time (E.g., 90% of samples > a certain threshold corresponding to CDF 10%). 
· For high doppler, TDCP amplitudes should be less than a certain value in most of time (E.g., 90% of samples < a certain threshold corresponding to CDF 90%).
Table 1 shows the result based on the report index of option A. 
· The values in the third and fourth columns are CDF 10% (X1) or CDF 90% (X2) from our simulation results. These are just some initial results. More runs are necessary to get a flatter curve.
· For low doppler (10Hz), X1(CDF 10%) is larger than certain boundary in TDCP range for [90%]. E.g., X1(0.9901) > 0.9890 for Y1 = [90%]. X1(0.9901) is CDF 10% from the simulation results (20dB, 30kHz SCS). As 0.9901 will be quantized as "2” according to Table A. The proposal is that 90% of the tests the report index(q) shall be no larger than 2. 0.9890 is the lower bound to report index(q=2) from Table A. 
· For high doppler (100, 200, 300Hz), X2(CDF 90%) is lower than certain boundary in TDCP range for [90%]. E.g., X2(0.9915) < 0.9922 for Y2 = [90%]. X2(0.9915) will be quantized as "2” according to Table A. 0.9922 is the upper bound mapping to report index(q=2) from Table A. The proposal is that 90% of the tests the report index(q) shall be no smaller than 2..
· For low and high doppler, if the cases of report index map to 0, we reserve some margin and set the report index(q) as [2] for testability.

Figure 1 TDCP report index for low and high doppler based on option A in Table 1. [image: ]
Table 1 The simulation result of TDCP amplitude for report index based on option 1
	Doppler
 
	SNR
 
	CDF 10% (X1)
CDF 90% (X2)
 

	Option A
lower Doppler(10Hz): CDF at X1 is higher than a threshold for Y1 = [90] %
high Doppler (100, 200, 300Hz):CDF at X2 is lower than a threshold for Y2= [90] % 
X1, X2, Y1, and Y2 can be different for TDD and FDD

	
	
	SCS=30kHz
	SCS=15kHz
	SCS=30kHz
	SCS=15kHz

	10
	20
	X1=0.9901
	X1=0.9949
	X1(0.9901) > 0.9890 for Y1 = [90%]
report index <= 2 for [90%]
	X1(0.9949) > 0.9945 for Y1 = [90%]
report index <= [2] for [90%]

	100

	10
	X2=0.9894
	X2=0.9882
	X2(0.9894) < 0.9922 for Y2 = [90%]
report index >= 2 for [90%]
	X2(0.9882) < 0.9890 for Y2 = [90%]
report index >= 3 for [90%]

	
	20
	X2=0.9969
	X2=0.9915
	X2(0.9969) < 1 for Y2 = [90%]
report index >= [2] for [90%]
	X2(0.9915) < 0.9922 for Y2 = [90%]
report index > =2 for [90%]

	200

	10
	X2=0.9778
	X2=0.9659
	X2(0.9778) < 0.9779 for Y2 = [ 90%]
report index >= 5 for [90%]
	X2(0.9659) < 0.9688 for Y2 = [90%]
report index > =6 for [90%]

	
	20
	X2=0.9885
	0.9702
	X2(0.9885) < 0.9890 for Y2 = [90%]
report index >= 2 for [90%]
	X2(0.9702) < 0.9779 for Y2 = [90%]
report index >= 5 for [90%]

	300

	10
	X2=0.9663
	X2=0.9327
	X2(0.9663) < 0.9688 for Y2 = [90%]
report index >= 6 for [90%]
	X2(0.9327) < 0.9375 for Y2 = [90%]
report index > =8 for [90%]

	
	20
	X2=0.9795
	X2=0.9388
	X2(0.9795) < 0.9884 for Y2 = [90%]
report index >= 4 for [90%]
	X2(0.9388) < 0.9558 for Y2 = [90%]
report index >= 7 for [90%]



Table 2 shows the result based on the report index of option 2. X1 is the report index corresponding to TDCP amplitude at CDF 10%. X2 is the report index corresponding to TDCP amplitude at CDF 90%. Naturally, Y2=80%. We are open to discuss Y2 is less than 80% to relax the margin.
Table 2 The simulation result of TDCP amplitude for report index based on option 2
	Doppler

	SNR

	CDF 10%(X1)

	CDF 90%(X2)

	Option 2
[X1’, X2’] for Y2= FFS
X1’ is the report index corresponding to X2 value
X2’ is the report index corresponding to X1 value


	
	
	SCS=30kHz
	SCS=15kHz
	SCS=30kHz
	SCS=15kHz
	SCS=30kHz
	SCS=15kHz

	10
	20
	0.9901
	0.9949
	0.9991
	0.9995
	[X1’=0, X2’=2] for Y2= [80%]
	[X1’=0, X2’=0] for Y2= [80%]

	100

	10
	0.8088
	0.8098

	0.9894
	0.9882
	[X1’=2, X2’=11] for Y2= [80%]
	[X1’=3, X2’=11] for Y2= [80%]

	
	20
	0.879
	0.8365

	0.9969
	0.9915
	[X1’=0, X2’=9] for Y2= [80%]
	[X1’=2, X2’=10] for Y2= [80%]

	200

	10
	0.7357
	0.6581

	0.9778
	0.9659
	[X1’=5, X2’=12] for Y2= [80%]
	[X1’=6, X2’=12] for Y2= [80%]

	
	20
	0.7796
	0.6678

	0.9885
	0.9702
	[X1’=3, X2’=11] for Y2= [80%]
	[X1’=5, X2’=12] for Y2= [80%]

	300

	10
	0.7373
	0.6419

	0.9663
	0.9327
	[X1’=6, X2’=12] for Y2= [80%]
	[X1’=8, X2’=13] for Y2= [80%]

	
	20
	0.7738
	0.6538

	0.9795
	0.9388
	[X1’=4, X2’=11] for Y2= [80%]
	[X1’=7, X2’=12] for Y2= [80%]



Take above into consideration, to simplify the test case design, we prefer defined test case based on option A. RAN4 could further discuss the actual value of X1, X2, Y1, and Y2 for lower and higher doppler.
To get the most convergence result of TDCP reporting from companies, we suggest considering the SNR=20 dB for TC1 (lower doppler) and TC2 (higher doppler). 
Since TDCP is the feature for medium/high UE speed. This is not suitable for super high-speed scenarios (E.g., HST). In our understanding, the typical scenario for TDCP reporting is the doppler (100Hz) for 15kHz SCS and doppler (200Hz) for 30kHz which is typically for the UE speed is less than 120km/hr. Therefore, we prefer option 2(100 for 15kHz SCS, and 200 for 30kHz SCS) for TC2 (higher doppler).

[bookmark: _Ref166015553]Proposal 1: Define TDCP test cases as follows:
-	For low doppler, 90% of reported TDCP values should be larger than a certain value (CDF 10% is used to determine the value). 
-	For high doppler, 90% of reported TDCP values should be less than a certain value (CDF 90% is used to determine the value).
[bookmark: _Hlk166525248]Proposal 2: Define test cases with SNR=20 dB for both lower doppler and higher doppler.
Proposal 3: For test case with higher doppler, use 100Hz for 15kHz SCS and 200Hz for 30kHz SCS.
· 
3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 multi-Rx chains is provided. We have the following proposal:
Proposal 1: Define TDCP test cases as follows:
-	For low doppler, 90% of reported TDCP values should be larger than a certain value (CDF 10% is used to determine the value). 
-	For high doppler, 90% of reported TDCP values should be less than a certain value (CDF 90% is used to determine the value).
Proposal 2: Define test cases with SNR=20 dB for both lower doppler and higher doppler.
Proposal 3: For test case with higher doppler, use 100Hz for 15kHz SCS and 200Hz for 30kHz SCS.
4 Reference
[1] R4-2406503, WF on RRM requirements for NR_MIMO_evo_DL_UL, Samsung, RAN#110-bis
image1.png
ki TDCP Range

0< 1 —i_<TDCP<=12
2002

=

1- 1/128< TDCP <=1- -





image2.png
Low Doppler high Doppler

UE’s report should be in 0
this region in most of the UE’s report sh
time in this region j
the time

most of 90%





