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In this contribution we provide our views on the RRM performance requirements for Rel-18 TDCP measurements. 
Discussion
In last meeting it was agreed [1] to define test cases for TDCP under certain conditions, and the conditions are FFS during last meeting.  Furthermore, RAN4 also agreed to define TDCP mapping table in RAN4 specification. We suggest capturing Table 1 in 3GPP 38.133.

Table 1: TDCP quantization values
	Quantization	
	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

	4
	0.9779 < TDCP <= .9844

	5
	0.9688 < TDCP <= 0.9779

	6
	0.9558 < TDCP <= 0.9688

	7
	0.9375 < TDCP <= 0.9558

	8
	0.9116 < TDCP <= 0.9375

	9
	0.875 < TDCP <= 0.9116

	10
	0.8234 < TDCP <= 0.875

	11
	0.75 < TDCP <= 0.8234

	12
	0.6464< TDCP <=0.75

	13
	0.5< TDCP <=0.6464

	14
	0.2929< TDCP <=0.5

	15
	0< TDCP <=0.2929





TDCP RRM test configuration:

Channel model for the tests: Since the simulations are performed using TDL-A channel, to avoid additional simulation work between April and May meeting, we are fine to reuse the same.

TRS configuration: Since a TRS separation of one slot is mandatory and other TRS spacings are optional, we suggest 1 slot so that all the UEs supporting TDCP can be tested.

Frequency: 3.5 GHz

SNR and doppler:
We think running tests for one lower Doppler and one higher Doppler makes sense. To make sure UE is tested with sufficient SNR coverage, we should run one test for higher SNR and one test for lower/medium SNR. Since the simulation values for lower Doppler at lower SNR have a large variance, defining a test for lower Doppler at lower SNR may not make any sense. Hence, we prefer defining a test for a lower doppler, i.e., 10 Hz at higher SNR. To make sure SNR coverage in lower region, we prefer defining a test for 300 Hz Doppler at SNR of 10 dB. Based on the simulation results we list the suitable values for the tests in the tables below.


Table 2: TDCP ideal values based on the 50% simulation
	Doppler 
	SNR [dB]
	TDCP range based on 50% (range 1)

	10 Hz
	20
	0 to 4

	300 Hz
	10
	9 to 12



Table 3: TDCP ideal values based on the 10% simulation results
	Doppler 
	SNR [dB]
	TDCP range based on 10% (range 2)

	10 Hz
	20
	0 to 7

	300 Hz
	10
	12 to 14



Test metric:

Generally, in RRM tests, UEs need to pass for the 90% of the times over repeated tests. Since the ideal values presented in table 2 are taken from the 50% of the CDF plot, we think 50% of the times UE should report within the range determined from the simulation results. For the remaining 40% of the times, UE should report the values selected from 10% of CDF plot results submitted by the companies. If we look at table 2 and 3, TDCP range in the lower end of the TDCP value needs to extend by 2 or 3 values for the remaining 40% of the tests.  

Based on table 2 and 3 we suggest following table for the ideal values for the test. 

Table 4: Range 1 and Range 2 for the TDCP reporting
	Doppler 
	SNR
	TDCP range to be reported 50% of the tests (range 1)
	TDCP range to be reported for remaining 40% of the tests (range 2)

	10 Hz
	20
	0 to 4
	0 to 7

	300 Hz
	10
	9 to 12
	9 to 14 



In one example, if we run repeated tests over 100 times, for the 50 tests UE should report in the range 1 and 40 tests UE can report in the range 1 or range 2, remaining 10 tests, UE can report any value to pass the test. Based on the above analysis we suggest the following as the test metric.

Proposal 1:  For the test metric, over the repeated tests, UE should at least report values within range 1 for the 50% of the times and the values within range 1 or range 2 for the 40% of the times to pass the test (i.e., 90% of the tests UE should report within the range mentioned in table 4).

Proposal 2:  For the test configuration agreed, adapt range 1 and range 2 from the table 4. 

Proposal 3:  RAN4 to agree on the following test configuration 

· Channel model: TDL-A
· TRS spacing: 1 slot
· Freq: 3.5 GHz
· Doppler and SNR combinations: (10Hz, 20 dB), (300Hz, 10 dB)


Summary and Conclusion
In this contribution we analyzed the methods to define TDCP accuracy requirements and made following proposals. 
Proposal 1:  For the test metric, over the repeated tests, UE should at least report values within range 1 for the 50% of the times and the values within range 1 or range 2 for the 40% of the times to pass the test (i.e., 90% of the tests UE should report within the range mentioned in table 4).

Proposal 2:  For the test configuration agreed, adapt range 1 and range 2 from the table 4. 

Proposal 3:  RAN4 to agree on the following test configuration 

· Channel model: TDL-A
· TRS spacing: 1 slot
· Freq: 3.5 GHz
· Doppler and SNR combinations: (10Hz, 20 dB), (300Hz, 10 dB)
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Annex

	Doppler [Hz]
	SNR [dB]
	Companies results
	Ideal value

	10
	5
	0,7028
	0,7243
	0,902291
	0,995415
	0,983412
	0,7069
	0.99975


	
	10
	0,8715
	0,8757
	0,970982
	0,996408
	0,992663
	0,8881
	

	
	15
	0,9516

	0,9587
	0,991936
	0,994709

	0,996049
	0,9611
	

	
	20
	0,9809
	0,9862
	0,997
	0,995189
	0,998341

	0,9873
	

	30
	5
	 
	0,7166
	0,903111
	0,987968
	0,981535
	0,7106
	

	
	10
	 
	0,8811
	0,968989
	0,990522
	0,991117
	0,8862
	

	
	15
	 
	0,9552
	0,989825
	0,984471
	0,994646
	0,9609
	

	
	20
	 
	0,9842
	0,995
	0,983903
	0,997191
	0,987
	

	200
	5
	0,6182 
	0,5908
	 
	0,853547
	0,937058 
	0,6747
	0.90371 


	
	10
	0,8002
	0,7646

	
	0,85233
	0,949576

	0,8557
	

	
	15
	0,895
	0,8532
	
	0,856702
	0,952684
	0,9339
	

	
	20
	0,9322
	0,8935
	0,902
	0,855079
	0,954907
	0,9592
	

	300
	5
	0,5976

	0,551
	 
	0,768931
	0,893131

	0,644
	0.78996


	
	10
	0,7648
	0,7138

	
	0,772939
	0,90208

	0,8031
	

	
	15
	0,8555
	0,7892
	
	0,778584
	0,905922
	0,9019
	

	
	20
	0,8913
	0,8216
	0,807
	0,782067
	0,90851
	0,9264
	




