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1. Introduction 
In RAN4#110 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 accuracy requirements for TDCP :
	Issue 3-1-1: Whether to define TDCP accuracy requirement/test case for TDCP?
< Agreement>: 
Define test cases for TDCP under certain conditions, and the conditions can be discussed in Issue 3-1-3.
Issue 3-1-2: Whether to define additional criteria for TDCP?
< Agreement>: 
Not to introduce additional L1-SINR or L1-RSRP reporting along with TDCP reporting in Rel-18.
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



On the test case for TDCP accuracy, the basic framework is agreed, but 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. 
Based on the observations, we propose to use TDLA30-100 with 15KHz SCS for the TDCP test case with SNR at 15 dB. 
Proposal #1:  Define TDCP accuracy test case for TDLA30-100 channel with 15KHz SCS. 
Proposal #2:  Define TDCP accuracy test case for SNR 15dB. 
Another test parameter to be discussed is the distance between TRS for TDCP measurement. TDCP measurement based on 1 slot between TRS is the baseline UE capability if TDCP measurement reporting is supported. Hence, we propose to introduce test case with TRS separated by 1 slot.
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 #3:  Define TDCP accuracy test case for TRS distance of 1 slot. 

For 100Hz Doppler aith 15KHz SCS, the ideal TDCP value is 0.9037, which maps to index 9. Based on our results we propose to use value X1=6 and X2=12 with Y2=70% as the test metric. 
Proposal #4:  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. 

For the TDCP mapping table to be introduced in section 10, we propose to introduce mapping table for amplitude and phase based on the reporting range for each index set as the boundary for each range.
Proposal #5:  Define TDCP mapping table for amplitude and phase as the reporting range for. Each index set as the boundary of the range.

The proposed TDCP amplitude mapping is as follows:
	
	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



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. 
1. Define TDCP accuracy test case for TDLA30-100 channel with 15KHz SCS. 
Proposal #7:  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 #8:  Define TDCP accuracy test case for TRS distance of 1 slot. 
Proposal #9:  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 #10:  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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