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1. Introduction 
In RAN4#110bis RRM performance test cases for R18 MIMO evolution were discussed and way forward [1] was agreed.  In this contribution we present our views on performance requirements for TDCP measurement.   
2. Discussion
In [1] the following agreements were made for test cases 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 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




On the test cases for TDCP accuracy, some test parameters are still to be agreed. Based on the performance evaluation results presented in [2] and presented below, for TDLA30 channel the TDCP measurement error is low when the correlation value is larger than 0.9, SNR us 15 or 20dB. 
Table 1: TDCP Measurement Error Statistics
	Doppler
	SNR (dB)
	15KHz SCS
	30KHz SCS

	
	
	Ideal
	% Error
	Ideal
	% Error

	
	
	
	TDLA-30
	TDLB-100
	
	TDLA-30
	TDLB-100

	10
	5
	0.999
	32%
	19%
	0.9998
	30%
	27%

	
	10
	
	14%
	7%
	
	13%
	11%

	
	15
	
	5%
	3%
	
	5%
	4%

	
	20
	
	2%
	1%
	
	2%
	2%

	30
	5
	0.9911
	
	19%
	0.9978
	
	28%

	
	10
	
	
	7%
	
	
	12%

	
	15
	
	
	2%
	
	
	4%

	
	20
	
	
	0%
	
	
	2%

	75
	5
	0.9452
	29%
	16%
	0.9862
	33%
	28%

	
	10
	
	11%
	4%
	
	14%
	12%

	
	15
	
	3%
	1%
	
	5%
	4%

	
	20
	
	1%
	2%
	
	2%
	2%

	100
	5
	0.9037
	31%
	15%
	0.9755
	33%
	28%

	
	10
	
	11%
	2%
	
	14%
	12%

	
	15
	
	1%
	4%
	
	5%
	4%

	
	20
	
	3%
	6%
	
	1%
	1%

	200
	5
	0.6425
	13%
	4%
	0.9037
	32%
	27%

	
	10
	
	12%
	23%
	
	11%
	10%

	
	15
	
	24%
	31%
	
	1%
	2%

	
	20
	
	29%
	34%
	
	3%
	1%

	300
	5
	0.2906
	76%
	
	0.79
	24%
	

	
	10
	
	128%
	
	
	3%
	

	
	15
	
	153%
	
	
	8%
	

	
	20
	
	164%
	
	
	13%
	



The correlation value of < 0.9 corresponds to <200Hz Doppler for 30KHz SCS and < 100Hz for 15KHz SCS. 
Observation #1:  The TDCP measurement error is less when correlation value is larger than 0.9 and SNR is 15 or 20dB for TDLA30 channel.
Observation #2:  Correlation value < 0.9 corresponds to <100Hz with 15KHz SCS and < 200Hz with 30KHz SCS. 
It has been agreed to introduce one testcase in Low Doppler and one in high Doppler condition. For Low Doppler 10Hz Doppler is agreed for both 15KHz and 30KHz SCS for FDD and TDD respectively. For the high Doppler test case the Doppler is still FFS. Based on the results above, the TDCP measurement is reliable only when the correlation value is >0.9. For 300Hz Doppler the correlation value is 0.29 for 15KHz SCS and 0.79 for 30KHz SCS. It is not feasible to introduce high Doppler test case at 300Hz Doppler for either FDD or TDD. 
Observation #3:  Correlation value is 0.29 with 15KHz SCS and 0.79 with 30KHz SCS.
Observation #4:  It is not feasible to introduce test case with 300Hz Doppler for either FDD or TDD. 
Based on the observations, we propose to use 100Hz Doppler with 15KHz SCS and 200HZ Doppler with 30KHz SCS for the high Doppler test case. The SNR for both low and high Doppler test case can be 20dB, since the measurement error is large at SNR below 15 dB. 
Proposal #1:  Define TDCP accuracy test case with 100Hz Doppler with 15KHz SCS, 200Hz Doppler for 30KHz SCS. 
Proposal #2:  Define TDCP accuracy test case at SNR 20dB for both low and high Doppler test case. 
For the test metric two options were discussed – 
· 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
Option 2 is based on a median value which should be close to the ideal value and X1 and X2 an offset from the median based on variance of estimate. The variance in estimation should be based on baseline 1 sample measurement. If advanced processing is used the variance should only be smaller, hence we think the approach should work for all receiver implementations. 
Observation #5:  With Option 2 we determine X1 and X2 based on baseline 1 sample measurement.
Observation #6:  The resulting measurement with filtering or advanced processing should only reduce the variance and still meet the requirement based on X1 X2. 

Our proposed values for X1, X2, Y are captured in the table below:
	Doppler
	SCS (KHz)
	X1, X2
	Y (%)

	10
	15
	[0, 6]
	70

	10
	30
	[0, 7]
	70

	100
	15
	[4, 12]
	70

	200
	30
	[4, 12]
	70



Proposal #3:  Define TDCP accuracy test case with the following test metrics:
 
	Doppler
	SCS (KHz)
	X1, X2
	Y (%)

	10
	15
	[0, 6]
	70

	10
	30
	[0, 7]
	70

	100
	15
	[4, 12]
	70

	200
	30
	[4, 12]
	70




3. Conclusion
In this paper, we provide our views on performance requirements for TDCP measurement. Our observations and proposals are captured below:
Observation #1:  The TDCP measurement error is less when correlation value is larger than 0.9 and SNR is 15 or 20dB for TDLA30 channel.
Observation #2:  Correlation value < 0.9 corresponds to <100Hz with 15KHz SCS and < 200Hz with 30KHz SCS. 
Observation #3:  Correlation value is 0.29 with 15KHz SCS and 0.79 with 30KHz SCS.
Observation #4:  It is not feasible to introduce test case with 300Hz Doppler for either FDD or TDD. 
1. Define TDCP accuracy test case with 100Hz Doppler with 15KHz SCS, 200Hz Doppler for 30KHz SCS. 
Proposal #5:  Define TDCP accuracy test case at SNR 20dB for both low and high Doppler test case. 
Proposal #6:  Define TDCP accuracy test case with the following test metrics:
 
	Doppler
	SCS (KHz)
	X1, X2
	Y (%)

	10
	15
	[0, 6]
	70

	10
	30
	[0, 7]
	70

	100
	15
	[4, 12]
	70

	200
	30
	[4, 12]
	70




Observation #1:  The TDCP measurement error is less when correlation value is larger than 0.9 and SNR is 15 or 20dB for TDLA30 channel.
Observation #2:  Correlation value < 0.9 corresponds to <100Hz with 15KHz SCS and < 200Hz with 30KHz SCS. 
1. Define TDCP accuracy test case for TDLA30-100 channel with 15KHz SCS. 
Proposal #8:  Define TDCP accuracy test case for SNR 15dB. 
Observation #3:  TDCP measurement based on TRS time difference of 1 slot is baseline UE capability. TDCP measurement based on 10 slot TRS distance is enhanced UE capability.

Proposal #9:  Define TDCP accuracy test case for TRS distance of 1 slot. 
Proposal #10:  Define TDCP accuracy test case with test metric as reported TDCP value is between index X1=6 to X2=12 for 70% of the time. 
Proposal #11:  Define TDCP mapping table for amplitude and phase as the reporting range for. Each index set as the boundary of the range.
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