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1. Introduction
In this contribution, we will provide the discussion on RRM performance part for R18 MIMO evolution.
2. Discussion
2.1 TDCP measurement performance
For TDCP reporting, RAN4 has concluded only to define test cases for TDCP measurements, and the following agreements on the test design of TDCP have been captured in [1].
	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.
· [bookmark: _Hlk162531900]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 


RAN4 agreed not to define measurement delay and accuracy requirements for TDCP, so the purpose of the TDCP tests is to the functionality of TDCP measurements. The test parameters for TDCP tests will impact how to determine the TDCP accuracy range. Based on the agreed simulation assumptions in [2], the simulation results on estimated TDCP are provided in [3]. Under low SNR level, it can be observed that the range of estimated TDCP are quite close between different doppler shifts. Under high SNR level, the values of CDF curves at 90% point quite approach to 1 but the values of CDF curves at 10% point vary with different doppler under high SNR level. The value of CDF curve at 10% point decreases with the increased doppler shift. According to the quantization of TDCP amplitude value agreed in RAN1, it can be observed that the reported granularity is smaller for when the TDCP is closer to 1, e.g. the reported granularity is smaller for low doppler shift and larger for high doppler shift. We suggest to test the functionality of TDCP reporting under low doppler shift (e.g. 10Hz) by using high SNR level (e.g. SNR=20dB)
Based on the simulation results provided in [3], for TDL-A30 30Hz at SNR=20dB, the values of CDF curves at 10% and 90% points are 0.9580 and 0.9953 respectively. The reported TDCP values needs to be within [0.9580-margin, 1] and the The rate of correct events observed during repeated tests shall be at least 80%.
Proposal 1: For the test cases of TDCP reporting, it is suggested to use the following test parameters and test metrics:
· Test parameters: SNR = 20dB, Doppler = 10Hz
· Test metrics: X1 = 0.9580-margin, X2=1, Y2=80%, where margin is allowed for different algorithms for TDCP calculation.
RAN1 achieved the following agreements on the quantization of wideband normalized amplitude/phase value.
	Agreement
[bookmark: _Hlk162530857]For the Rel-18 TRS-based TDCP reporting, regarding the quantization of wideband normalized amplitude value, 
· At least the following size-Q quantization alphabet is supported:  where 
· TBD: supported value(s) of N (e.g.  or a larger value), Q, s (e.g. ½, ¼, 1/8, …), whether a center threshold is also supported (and if so, higher-layer configured)
· FFS: Whether different schemes can be supported for different use cases

Agreement
For the Rel-18 TRS-based TDCP reporting, regarding the alphabet for the quantization of wideband normalized amplitude value, support only (Alt3) N=2Q where Q=4, s=½
· Note: This does not preclude an “invalid” autocorrelation value report.


The normalized amplitude/phase value calculated based on the measurements on different TRS resources will not be used directly and need to be quantized according to the quantization designed in RAN1. The wideband normalized amplitude value is quantized based on the 4-bit non-uniform quantization, which can be shown as Table I.
Table I: Quantization of amplitude value for TDCP reporting
	Option
	Value of  
	TDCP Range

	#1
	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


For TDCP reporting, the corresponding mapping table for reported TDCP value needs to be defined in TS38.133.
Proposal 2: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table I.

3. Conclusions
In this paper we provided our analysis on RRM performance for R18 MIMO evolution. The followings are provided.
Proposal 1: For the test cases of TDCP reporting, it is suggested to use the following test parameters and test metrics:
· Test parameters: SNR = 20dB, Doppler = 10Hz
· Test metrics: X1 = 0.9580-margin, X2=1, Y2=80%, where margin is allowed for different algorithms for TDCP calculation.
Proposal 2: It is suggested to introduce the TDCP measurements reporting mapping table in TS38.133 which can be defined as Table I.
Table I: Quantization of amplitude value for TDCP reporting
	Value of  
	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


Proposal 3: It is suggested to use one of UE transmit timing test and timing advance adjustment test to verify UE capability of supporting two TAs, and timing advance adjustment test is slightly preferred.
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