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1 Introduction
In RAN4#109 meeting, it’s agreed to provide simulation results regarding to feasibility of TDCP test. In this contribution, we further discuss whether and how to design test case.
2 Discussion
In last meeting, the WF is below:
	Issue 1-1-1: Is it feasible to define TDCP accuracy requirement for TDCP?
Agreement: 
· No RRM core requirement to be defined, and further discuss the following options:
· Option 1: Define accuracy and test cases as part of performance requirement
· Option 2: Do not define accuracy requirement but define test cases for particular configurations as part of performance requirements
· Option 3: Do not define accuracy requirement and test cases as part of performance requirements


Since the correlation value are different for different channel models, e.g. TDL-A and TDL-D, as shown below:
[image: ][image: ]
Fig.1 ideal channel correlation value for TDL-A and TDL-D
It’s hard to define a general requirement for all channel models. In last meeting, simulation results are provided for TDL-A channel model. Therefore, we prefer option 2.
Proposal 1: Do not define accuracy requirement but define test cases for TDL-A.
In the next, we discuss the test metric, side condition and threshold for performance verification.
SNR condition
Based on our simulation results[1], we suggested at SNR should be at least higher than 15dB. At the same time, there are also some test issues if SNR is too high. Therefore, we suggest to choose SNR = 15dB.
Proposal 2: For TDCP test, SNR can be set as 15dB.
Test metric
There are several possible Test metrics:
1. Test metric based on instant value delta between estimated and ideal value 
· apply for low doppler case
2. Test metric based on mean value delta between estimated and ideal value
· apply for both low and high doppler case
3. Test metric based on Median value delta between estimated and ideal value
· apply for both low and high doppler case
In last meeting, we provide simulation results for all the 3 types of test metrics. 
Test metric 1 can apply for low doppler case. For low doppler case, e.g. smaller than 30Hz, the ideal correlation value distribution will concentrate to 1 with small variation. it’s possible to use a constant value over time as ideal value.
Test metric 2 and 3 are similar and can apply for both low and high doppler case. Since in last meeting, all the company have provided simulation results for CDF curves, then it’s more convenient to define test metric based on Median value(50% point in CDF curve).
Median value delta is defined between estimated and ideal median value. From our simulation results, ideal median value is quite similar to Bessel function in most cases. 
Table 1: Compare ideal value from TDL-A channel and from Bessel function
	
	Doppler = 10Hz
	Doppler = 30Hz
	Doppler = 75Hz
	Doppler = 100Hz
	Doppler = 200Hz
	Doppler = 300Hz

	Median value derived from channel model
	0.9998
	0.9978
	0.9860
	0.9742
	0.9104
	0.8405

	Value from Bessel function
	0.9998
	0.9978
	0.9862
	0.9755
	0.9037
	0.79



Therefore, we propose that:
Proposal 3: Test metric is defined as Median value delta between estimated median and ideal median value, where ideal median value can be derived from Bessel function.
Threshold
There are two possible ways to define the threshold:
· Based on correlation value delta without quantization
· Based on index delta after quantization
Based on correlation value delta without quantization
We provide simulation results for delta between ideal and measured correlation value before quantization for SNR = 15dB.
Table: Median value difference between ideal and estimated for SNR = 15dB:
	
	Doppler = 10Hz
	Doppler = 30Hz
	Doppler = 75Hz
	Doppler = 100Hz
	Doppler = 200Hz
	Doppler = 300Hz

	Ideal Median value from Bessel
	0.9998
	0.9978
	0.9862
	0.9755
	0.9037
	0.79

	Estimated median value for SNR = 15dB
	0.9587
	0.9552
	0.9437
	0.9280
	0.8532
	0.7492

	Median value delta for SNR = 15dB
	0.0411
	0.0426
	0.0425
	0.0475
	0.0505
	0.0408


Observation 1: The Median value delta without quantization for all dopplers is smaller than 0.0505 for SNR = 15dB. 
Based on index delta after quantization
Measured correlation value index after quantization for SNR = 15dB is as below:
[image: ]
Fig.2 Reported index after quantization
Therefore, the index delta is as below:
Table: Median value index difference between ideal and estimated for SNR = 15dB:
	
	Doppler = 10Hz
	Doppler = 30Hz
	Doppler = 75Hz
	Doppler = 100Hz
	Doppler = 200Hz
	Doppler = 300Hz

	Ideal index
	0
	0
	3 
	5
	9
	11or12

	Measured index
	7
	8
	8
	9
	11
	12

	Index delta
	7
	8
	5
	4
	2
	1 or 2


The Median value index delta after quantization is different depending on dopplers. it’s rational since the quantization step is larger when correlation value is smaller. Then for high doppler case, the index delta is smaller. 
Observation 2: The Median value index delta after quantization is different depending on dopplers for SNR = 15dB. 
If only test case is designed for TDCP, we are open to further discuss whether threshold is defined before or after quantization.
3 Conclusion
In this contribution, we provide the following proposals:
Proposal 1: Do not define accuracy requirement but define test cases for TDL-A.
Proposal 2: For TDCP test, SNR can be set as 15dB.
Proposal 3: Test metric is defined as Median value delta between estimated median and ideal median value, where ideal median value can be derived from Bessel function.
Observation 1: The Median value delta without quantization for all dopplers is smaller than 0.0505 for SNR = 15dB. 
Observation 2: The Median value index delta after quantization is different depending on dopplers for SNR = 15dB. 
4 Reference
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