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1 Introduction
According to WF [1], there’re two issues about performance part for MIMO evo. In this paper, we provide our view for the test case design. 
2 Discussion
In last meeting, there’re two issues in WF [1] related to TDCP test cases for MIMO evo.
In the following section, below topic is discussed.
· The principle of test case for TDCP.
2.1 Test cases for TDCP reporting
	Issue 3-1-3: Design for the test case of TDCP
< Agreement>: 
· Test metric: 
· Step 1: Determine the configuration (e.g., SNR, doppler spread) for the test.
· Step 2: for the configuration agreed in step 1, determine the TDCP accuracy range (i.e., TDCP accuracy value X1 to X2) from the simulation results from different companies.
· Step 3: Define the test case for the configurations agreed in step 1 and the TDCP value UE should report to pass the test is determined from the range of values determined in step 2 (i.e., X1 to X2). [For the repeated tests UE should pass the test at least [Y2] % of the times. Y2 can be FFS.]
· The text in [] is the baseline, and other proposal is not precluded.
· Test Parameters:
· Channel model: fading channel
· As baseline, TDL-A30
· Pick one value from SNR = 10dB, 15dB, 20dB
· The distance between two TRSs: 1 slot as baseline, further discuss on 10 slots

Issue 3-1-4: TDCP Measurement Report Mapping – amplitude
< Agreement>: 
Define TDCP mapping table of amplitude in section 10 of RRM spec. 
· Option 1: 
	
	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

	…
	…

	12
	0.6464< TDCP <=0.75

	13
	0.5< TDCP <=0.6464

	14
	0.2929< TDCP <=0.5

	15
	0≤ TDCP <=0.2929



· Option 2: 
· use the RAN1 points as the middle (but not the centre due to non-uniform) of each range as
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15



· Other options are not precluded


In legacy CSI-RS reporting for L1-RSRP, it used the middle point to be the range of L1-RSRP value. In our understanding, we could reuse the rule and define TDCP mapping table based on option 2 shown in Table A. 
[bookmark: _Ref162458833]Proposal 1: Define TDCP mapping table based on the middle point of each range for TDCP amplitude shown in Table A.
Table A. TDCP mapping table on the middle point of TDCP amplitude
	Report index
	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



We provided our simulation result for one-shot (one sample) highlighted in Table 1 and summarized all the simulation result from each company based on the following conditions for TDCP amplitude:
· SNR = 5, 10, 15, 20 dB
· Doppler = 10, 30, 75, 100, 200, 300 Hz
· The distance between two TRSs: 1 slot
Table 1 The simulation result of TDCP amplitude for one-shot (one sample) report
	Doppler
	SNR
	CDF (10%)

	
	
	Apple
	Xiaomi
	Samsung
	MediaTek
	Nokia
	Ericsson
	Qualcomm
	Huawei

	10
	5
	0.5037
	0.3883
	
	0.7351
	0.44
	0.9944
	0.951935
	0.4069

	
	10
	0.7367
	0.6518
	
	0.8839
	0.71
	1
	0.97746
	0.6785

	
	15
	0.8901
	0.8673
	
	0.9647
	0.89
	1
	0.98835
	0.8712

	
	20
	0.9572
	0.9478
	0.9632
	0.9901
	0.96
	1
	0.995235
	0.958

	30
	5
	
	0.4105
	
	0.7582
	0.44
	
	0.94557
	0.4041

	
	10
	
	0.6604
	
	0.8993
	0.71
	
	0.972587
	0.6904

	
	15
	
	0.8395
	
	0.9612
	0.89
	
	0.983929
	0.8652

	
	20
	
	0.9381
	
	0.9774
	0.96
	
	0.990505
	0.9488

	75
	5
	0.4766
	0.3572
	
	0.7153
	0.43
	
	0.915614
	0.4042

	
	10
	0.6874
	0.5923
	
	0.846
	0.71
	
	0.945269
	0.6518

	
	15
	0.8476
	0.7793
	
	0.8958
	0.88
	
	0.957856
	0.8542

	
	20
	0.9279
	0.8502
	
	0.9057
	0.95
	
	0.964458
	0.9282

	100
	5
	0.4577
	0.3264
	
	0.7124
	0.43
	0.9517
	0.890082
	0.3852

	
	10
	0.6763
	0.541
	
	0.8088
	0.7
	0.95474
	0.919975
	0.6427

	
	15
	0.8306
	0.6944
	
	0.8562
	0.87
	0.95483
	0.928102
	0.8174

	
	20
	0.9028
	0.7602
	
	0.879
	0.95
	0.95515
	0.934258
	0.9061

	200
	5
	0.4273
	0.2549
	
	0.6555
	0.42
	0.8112
	0.786503
	0.3304

	
	10
	0.6138
	0.4139
	
	0.7357
	0.67
	0.81225
	0.805034
	0.5579

	
	15
	0.7195
	0.5092
	
	0.7655
	0.84
	0.81238
	0.811816
	0.6952

	
	20
	0.7657
	0.5298
	
	0.7796
	0.91
	0.81134
	0.814426
	0.7735

	300
	5
	0.386
	0.2283
	
	0.6541
	0.39
	0.6235
	0.68657
	0.2899

	
	10
	0.553
	0.3651
	
	0.7373
	0.63
	0.6208
	0.70119
	0.4663

	
	15
	0.65
	0.4386
	
	0.7637
	0.78
	0.62045
	0.699447
	0.5968

	
	20
	0.6928
	0.462
	0.6534
	0.7738
	0.85
	0.61932
	0.70914
	0.6175

	Doppler
	SNR
	CDF (50%)

	
	
	Apple
	Xiaomi
	Samsung
	MediatTek
	Nokia
	Ericsson
	Qualcomm
	Huawei

	10
	5
	0.7028
	0.7243
	
	0.9074
	0.995
	1
	0.983412
	0.7069

	
	10
	0.8715
	0.8757
	
	0.9733
	0.996
	1
	0.992663
	0.8881

	
	15
	0.9516
	0.9587
	
	0.9926
	0.995
	1
	0.996049
	0.9611

	
	20
	0.9809
	0.9862
	0.9857
	0.9975
	0.995
	1
	0.998341
	0.9873

	30
	5
	
	0.7166
	
	0.9111
	0.988
	
	0.981535
	0.7106

	
	10
	
	0.8811
	
	0.9728
	0.991
	
	0.991117
	0.8862

	
	15
	
	0.9552
	
	0.9916
	0.984
	
	0.994646
	0.9609

	
	20
	
	0.9842
	
	0.9964
	0.984
	
	0.997191
	0.987

	75
	5
	0.6613
	0.691
	
	0.9124
	0.955
	
	0.975609
	0.704

	
	10
	0.8465
	0.8598
	
	0.9685
	0.952
	
	0.986005
	0.8824

	
	15
	0.9375
	0.9437
	
	0.9855
	0.953
	
	0.990167
	0.9561

	
	20
	0.9712
	0.9715
	
	0.9897
	0.954
	
	0.992727
	0.9831

	100
	5
	0.654
	0.6759
	
	0.9033
	0.935
	0.9931
	0.970868
	0.7084

	
	10
	0.8375
	0.8484
	
	0.9585
	0.938
	0.99267
	0.981103
	0.8774

	
	15
	0.9293
	0.928
	
	0.9759
	0.94
	0.99208
	0.985033
	0.9513

	
	20
	0.964
	0.9589
	
	0.9809
	0.939
	0.99208
	0.987543
	0.9792

	200
	5
	0.6182
	0.5908
	
	0.8581
	0.854
	0.9518
	0.937058
	0.6747

	
	10
	0.8002
	0.7646
	
	0.9102
	0.852
	0.94988
	0.949576
	0.8557

	
	15
	0.895
	0.8532
	
	0.9359
	0.857
	0.94937
	0.952684
	0.9339

	
	20
	0.9322
	0.8935
	
	0.9406
	0.855
	0.9488
	0.954907
	0.9592

	300
	5
	0.5976
	0.551
	
	0.7697
	0.769
	0.88274
	0.893131
	0.644

	
	10
	0.7648
	0.7138
	
	0.8237
	0.773
	0.88058
	0.90208
	0.8031

	
	15
	0.8555
	0.7892
	
	0.8442
	0.779
	0.87995
	0.905922
	0.9019

	
	20
	0.8913
	0.8216
	0.843
	0.8504
	0.782
	0.87962
	0.90851
	0.9264

	Doppler
	SNR
	CDF (90%)

	
	
	Apple
	Xiaomi
	Samsung
	MediaTek
	Nokia
	Ericsson
	Qualcomm
	Huawei

	10
	5
	0.8272
	0.8753
	
	0.9667
	0.88
	1
	0.993537
	0.8723

	
	10
	0.9337
	0.9522
	
	0.9915
	0.96
	1
	0.997048
	0.9562

	
	15
	0.9754
	0.986
	
	0.9975
	0.99
	1
	0.998331
	0.9858

	
	20
	0.9903
	0.9959
	0.9907
	0.9991
	1
	1
	0.999275
	0.9953

	30
	5
	
	0.8706
	
	0.9759
	0.88
	
	0.993072
	0.8749

	
	10
	
	0.958
	
	0.9933
	0.96
	
	0.996905
	0.9539

	
	15
	
	0.9843
	
	0.9978
	0.99
	
	0.99806
	0.9858

	
	20
	
	0.9948
	
	0.9991
	1
	
	0.998994
	0.9953

	75
	5
	0.8193
	0.8661
	
	0.9679
	0.88
	
	0.990807
	0.8723

	
	10
	0.9295
	0.949
	
	0.9901
	0.96
	
	0.995196
	0.9556

	
	15
	0.9727
	0.9818
	
	0.9961
	0.99
	
	0.996797
	0.9845

	
	20
	0.9876
	0.9918
	
	0.9978
	1
	
	0.99784
	0.9943

	100
	5
	0.8085
	0.8617
	
	0.9654
	0.88
	1
	0.988515
	0.8719

	
	10
	0.9251
	0.947
	
	0.9894
	0.96
	1
	0.993966
	0.954

	
	15
	0.9696
	0.9798
	
	0.9948
	0.99
	1
	0.995632
	0.9835

	
	20
	0.9846
	0.9901
	
	0.9969
	1
	1
	0.996863
	0.9935

	200
	5
	0.7923
	0.8179
	
	0.9483
	0.87
	0.9947
	0.980974
	0.8601

	
	10
	0.9119
	0.9196
	
	0.9779
	0.95
	0.99138
	0.986365
	0.9483

	
	15
	0.9596
	0.962
	
	0.986
	0.98
	0.99056
	0.987683
	0.9787

	
	20
	0.9769
	0.9764
	
	0.9885
	0.99
	0.99027
	0.988921
	0.9896

	300
	5
	0.7702
	0.7754
	
	0.9332
	0.87
	0.972978
	0.96859
	0.8447

	
	10
	0.89
	0.8905
	
	0.9663
	0.95
	0.96955
	0.973888
	0.9335

	
	15
	0.9425
	0.9411
	
	0.9765
	0.98
	0.96879
	0.975283
	0.9698

	
	20
	0.9617
	0.9582
	0.8926
	0.9795
	0.99
	0.96849
	0.976612
	0.9838



From Table 1, we can observe the CDF (10%, 50%, 90%) of TDCP amplitude. For testability of TDCP reporting, the test requirement for the accuracy range of TDCP amplitude should be the range of TDCP quantization value (q = 0~15). Therefore, we provided Table 2 with the average result of TDCP amplitude and quantization value (q). Naturally, we pick up the TDCP quantization value of CDF (10%) and CDF (90%) to be the X1 and X2. Then, Y2 (pass ratio) will be 80%. However, we are open to discuss whether to relax the pass ratio (Y2) to be equal to or less than 80 % to accommodate all the simulation result from companies.
[bookmark: _Ref162458826]Observation 1: From table 2, we can observe the average result of TDCP quantization value on CDF (10% and 90%).
[bookmark: _Ref162458845]Proposal 2: Define X1 and X2 to be the TDCP quantization value of CDF (10%) and CDF (90%). Naturally, Y2 will be [80%].
· RAN4 to discuss whether to relax the pass ratio (Y2) to be equal to or less than 80 %.

From Table 2, we select SNR =20 dB, doppler = 10 or 300 Hz to be the test configuration based on the following reason:
· For SNR = 20dB, the TDCP amplitude with the most convergence result for different doppler frequency. This is beneficial to find a converged TDCP accuracy range in this test.
· For doppler = 10 and 300 Hz, the TDCP accuracy range is quite different. This is beneficial to differentiate the TDCP quantization range at most between low and high doppler.
· Doppler = 10 Hz, SNR=20 dB, the average range of TDCP quantization = 0 ~ 6.
· [bookmark: _Ref162458838]Doppler = 300 Hz, SNR=20 dB, the average range of TDCP quantization = 6 ~ 13.

Table 2 The average result of TDCP amplitude and quantization value
	Doppler
	SNR
	Average result from companies, Y2 [80%]
	TDCP quantization value (unit: q)
(X1~X2)

	
	
	X1(CDF 10%)
	X2(CDF 90%)
	Based on Table A

	10
	5
	0.6315
	0.9164
	9~13

	
	10
	0.8055
	0.9701
	6~11

	
	15
	0.9245
	0.9904
	3~9

	
	20
	0.9714
	0.9963
	0~6

	30
	5
	0.5917
	0.9189
	9~13

	
	10
	0.7865
	0.9724
	6~12

	
	15
	0.9080
	0.9912
	2~9

	
	20
	0.9630
	0.9976
	0~6

	75
	5
	0.5498
	0.8994
	9~14

	
	10
	0.7388
	0.9632
	6~12

	
	15
	0.8691
	0.9870
	3~10

	
	20
	0.9211
	0.9949
	1~9

	100
	5
	0.5934
	0.9109
	9~13

	
	10
	0.7491
	0.9671
	6~12

	
	15
	0.8502
	0.9876
	3~10

	
	20
	0.8982
	0.9946
	1~9

	200
	5
	0.5265
	0.8949
	9~14

	
	10
	0.6584
	0.9551
	7~13

	
	15
	0.7362
	0.9778
	5~12

	
	20
	0.7692
	0.9858
	4~12

	300
	5
	0.4655
	0.8764
	10~14

	
	10
	0.5820
	0.9391
	8~13

	
	15
	0.6499
	0.9649
	6~13

	
	20
	0.6722
	0.9639
	6~13



Observation 2: We select SNR =20 dB, doppler = 10 or 300 Hz to be the test configuration based on the following reason: 
· [bookmark: _Ref162458850]For SNR = 20dB, the TDCP amplitude with the most convergence result for different doppler frequency. This is beneficial to find a converged TDCP accuracy range in this test.
· For doppler = 10 and 300 Hz, the TDCP accuracy range is quite different. This is beneficial to differentiate the TDCP quantization range at most between low and high doppler.
· Doppler = 10 Hz, SNR=20 dB, the average range of TDCP quantization = 0 ~ 6.
· Doppler = 300 Hz, SNR=20 dB, the average range of TDCP quantization = 6 ~ 13.
Proposal 3: Define the test configuration for TDCP based on observation 2.
· SNR=20 dB
· Doppler = 10 and 300 Hz
Furthermore, we provide our view on how to specify X1 and X2 for doppler 10 and 300 Hz when SNR=20 dB:
· For low doppler = 10 Hz, it can be observed that almost all the simulation result from companies within the range of TDCP quantization (q = 0 ~ 6) since the channel is quite stable. However, we’re open to discuss whether to add a margin [] in the range of TDCP quantization.
· For high doppler = 300 Hz, the simulation result from companies is quite divergent. To consider the most of simulation result from companies, add a margin [] in the range of TDCP quantization is necessary. E.g., If margin () = 1, then TDCP quantization (q) as below: 
· Without margin, the range of TDCP quantization (q) = 6 ~ 13.
· With margin [], the range of TDCP quantization (q) = 5(6 - 1) ~ 14(13 + 1).
Take above into consideration, the following proposal is suggested.
[bookmark: _Ref162458885][bookmark: _Ref158649207]Proposal 4: Define the X1 and X2 for doppler 10 and 300 Hz when SNR = 20 dB based on the average result from companies in Table 2.
· For doppler 10 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 0, X2 = 6 + Z1.
· For doppler 300 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 6 - Z2, X2 = 13 + Z2.
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 mapping table based on the middle point of each range for TDCP amplitude shown in Table A.

Observation 1: From table 2, we can observe the average result of TDCP quantization value on CDF (10% and 90%).

Proposal 2: Define X1 and X2 to be the TDCP quantization value of CDF (10%) and CDF (90%). Naturally, Y2 will be [80%].
· RAN4 to discuss whether to relax the pass ratio (Y2) to be equal to or less than 80 %.

Observation 2: We select SNR =20 dB, doppler = 10 or 300 Hz to be the test configuration based on the following reason:
· For SNR = 20dB, the TDCP amplitude with the most convergence result for different doppler frequency. This is beneficial to find a converged TDCP accuracy range in this test.
· For doppler = 10 and 300 Hz, the TDCP accuracy range is quite different. This is beneficial to differentiate the TDCP quantization range at most between low and high doppler.
· Doppler = 10 Hz, SNR=20 dB, the range of TDCP quantization = 0 ~ 6.
· Doppler = 300 Hz, SNR=20 dB, the range of TDCP quantization = 6 ~ 13.

Proposal 3: Define the test configuration for TDCP based on observation 2.
· SNR=20 dB
· Doppler = 10 and 300 Hz

Proposal 4: Define the X1 and X2 for doppler 10 and 300 Hz when SNR = 20 dB based on the average result from companies in Table 2.
· For doppler 10 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 0, X2 = 6 + Z1.
· For doppler 300 Hz, add a margin [] in the range of TDCP quantization (X1 ~ X2).
· X1 = 6 - Z2, X2 = 13 + Z2.
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