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1 Introduction
In previous RAN4 meetings, we discussed the RRM impacts on each objective and had consensus on some objectives for RRM impacts. In last RAN4#108-bis meeting, RAN4 don’t have the final conclusion of feasibility study of TDCP amplitude measurements in last meeting.
2 Discussion
TDCP: TRS-based TDCP (time-domain channel properties) reporting
In last RAN4#108-bis meeting, RAN4 discussed the feasibility to define TDCP amplitude measurements. 
In the WF [1], it is listed the baselines and the simulation assumption:
	Issue 2-1-1: Channel model for TDCP for feasibility study
Agreement: 
Channel model for TDCP for feasibility study
· Agree to use TDL as baseline
· Other channel model (e.g., simplified/modified TDL, or CDL) can be considered if it finds not feasible with TDL channel.

Issue 2-1-3: How to achieve ideal value of TDCP reporting?
Agreement: 
How to achieve ideal value of TDCP reporting for the feasibility study
· As starting point, for TDL channel, ideal value can be calculated for each delay value and over different doppler spread (fmax).
· Other options (if any) can be considered.

Issue 2-1-4: Is it feasible to define TDCP accuracy requirement for TDCP?
Agreement: 
Other essential parameters for the feasibility study of defining TDCP accuracy requirement
· Duration between TRS symbols
· Doppler spread fmax for TDL
· Doppler can be additionally considered if CDL is to be considered.
· SNR
· Number of averaging samples: one shot as baseline, other UE implementation not precluded for the feasibility study.
· Channel bandwidth
· Reference channel estimation algorithm
· Further study on feasibility study on TDCP accuracy requirements based on existing evaluation results and additional evaluation results in RAN4#109 meeting. Make a conclusion of feasibility study in RAN4#109 meeting. 
· Draft CR on TDCP is expected to be submitted in the next meeting, and whether it can be agreeable depending on the conclusion of feasibility study.
Understanding of other parameters:
· Wideband measurement based on RAN1 definition

Link level simulation assumptions for evaluating TRS based TDCP measurements in NR
	Parameter
	Value

	Delay (between TRS symbols)
	1slot

	Channel model
	TDL-A, delay spread=30ns

	Doppler Spread
	 10, 30, 75, 100, 200, 300

	SNR
	  5:5:20

	Number of averaging samples: 
	one shot as baseline, 4 samples

	Channel BW
	10MHz

	SCS
	30KHz as baseline, 15KHz 2nd priority

	Reference Channel estimation
	LS CE for TRS as baseline, MMSE CE as 2nd priority

	Correlation matrix and antenna configuration
	1x2 Low



Simulation results to be considered: 
· CDF curves of (including the 90% and 50% and 10% CDF points) for estimated TDCP.
TDCP calculation reference:




As mentioned in last meeting, TDCP amplitude is affected by some factors including:
· Doppler spread (UE velocity; Band (CF))
· Duration of two TRS
· SNR
· Channel model and delay spread
By using the simulation assumption (one shot + LS + 30kHzSCS), we achieve part of the simulation results;
	CDF points
	10%
	50%
	90%

	SNR = 20dB; Doppler = 10
	0.9632
	0.9857
	0.9907

	SNR = 20dB; Doppler = 300
	0.6534
	0.843
	0.8926



According to RAN1’s definition for the 4 bits amplitude reporting:
		[bookmark: _Ref21611118]Table 5.2.1.4.5-1: Mapping of elements of :  to TDCP amplitudes: 
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The 16 levels are:
	0.9961
	0.9945
	0.9922
	0.9890

	0.9844
	0.9780
	0.9688
	0.9558

	0.9375
	0.9116
	0.875
	0.8232

	0.75
	0.6464
	0.5
	0.2929



Assuming the mapping table is: 
	Estimated TDCP value
	Report index

	0.9945≤Estimated TDCP<0.9961
	0

	0.9922≤Estimated TDCP<0.9945
	1

	0.9890≤Estimated TDCP<0.9922
	2

	0.9844≤Estimated TDCP<0.9890
	3

	0.9780≤Estimated TDCP<0.9844
	4

	0.9688≤Estimated TDCP<0.9780
	5

	0.9558≤Estimated TDCP<0.9688
	6

	0.9375≤Estimated TDCP<0.9558
	7

	0.9116≤Estimated TDCP<0.9375
	8

	0.875≤Estimated TDCP<0.9116
	9

	0.8232≤Estimated TDCP<0.875
	10

	0.75≤Estimated TDCP<0.8232
	11

	0.6464≤Estimated TDCP<0.75
	12

	0.5≤Estimated TDCP<0.6464
	13

	0.2929≤Estimated TDCP<0.5
	14

	Estimated TDCP≤0.2929
	15



Observation 1: Estimated TDCP amplitude range is affected by the factors such as SNR, Doppler. 
When estimated TDCP can be achieved, how to define TDCP accuracy. In legacy L1-RSRP, the accuracy is defined as 90% probability of estimated RSRP – ideal RSRP are within a certain range. 
If not use the ideal TDCP value, which are controversial. For the CDF curve of estimated TDCP, which means in a certain condition, 80% probability estimated reporting can be in a range of [X Y].
Such as first condition, the reported index range is [2 6]. The reported index range is [9 12] for second row. 
Proposal 1: It cannot define a common accuracy requirement for TDCP amplitude reporting to cover all conditions. The accuracy is only can be applicable under a certain condition. In RRM requirements, usually the requirements are applicable for all conditions when SNR > side condition. To decide whether can define an accuracy requirement in a certain condition in this meeting.
3 Conclusion
In this contribution, we provide our further consideration of TDCP:
Observation 1: Estimated TDCP amplitude range is affected by the factors such as SNR, Doppler.
Proposal 1: It cannot define a common accuracy requirement for TDCP amplitude reporting to cover all conditions. The accuracy is only can be applicable under a certain condition. In RRM requirements, usually the requirements are applicable for all conditions when SNR > side condition. To decide whether can define an accuracy requirement in a certain condition in this meeting. 
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