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1 Introduction
In last RAN4#110 meeting, it is agreed to define test cases for TDCP under certain conditions. In this contribution, we continue to discuss for the test cases of TDCP. 
2 Discussion
In RAN4#110 meeting, it is agreed in [1] to define test cases for TDCP under certain conditions as below:
	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.


It is proved the TDCP accuracy cannot be a generic requirement for all condition such as different channel models/doppler and etc. Therefore, how to do the test is based on the initial agreement as below:
	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


Firstly, for test metric:
 Step 1: Determine the configuration (e.g., SNR, doppler spread) for the test.
· For SNR condition, if UE use different algorithms, the accuracy is different especially in lower SNR condition. To cover the worst case, we prefer to use SNR > 20dB.
· For Doppler, we are fine to have two separate cases, one is cover low doppler condition while the other is cover high doppler condition.
· According to the doppler f = fc*v/c, take fc = 4GHz as the example, 80km/h as the speed, the high doppler is about 300Hz. v= 3km/h is about 10Hz for low doppler condition. TDL-A30ns 10Hz and TDL-A30ns 300Hz.
· For channel model, according to 38.901, they are all for NLOS. For TDL-A/TDL-B and TDL-C, the doppler spectrum for each tap is by a Jakes model. The autocorrelations are all based on Bessel function. The difference it the number of taps and power profile. There is no huge difference by the purpose of each model. To reduce the test cases, we prefer only cover one for the test and TDL-A is used. 
· For the distance between two TRS, as we discussed before, 1 slot is the baseline from RAN1 design. We prefer to use 1 slot in the test. 
· Therefore, new CSI-RS configuration should be introduced in Annex. 
Step 2: for the configuration agreed in step 1, determine the TDCP accuracy range index from estimated TDCP.
Step 3: For the repeated tests UE, the rate of correct results within the range observed shall be at least Y2%.
For the Y2%, in the repeated Y1 times test, UE should report to pass the test is determined from the range of report index. 
For the CDF curve, for the X1 = 10% point, X2 = 50% point, X3 = 90% point
For TC1:
· X2 means 50% times test, the UE report the TDCP range is less than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 <= 5, 80% times tests within [0, 7]
For TC2:
· X2 means 50% times test, the UE report the TDCP range is higher than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 >= 8, 80% times tests within [4, 14]

Proposal 1: For TDCP test, define two TCs:
· TC1: FR1 low doppler by TDL-A30ns 10Hz
· TC2: FR1 high doppler by TDL-A30ns 300Hz
· SNR = 20dB
· Distance between two TRS: 1 slot
· Introduce new CSI-RS configuration in Annex
· Step 1: Determine the configuration as above
· Step 2: Determine the TDCP accuracy range index from estimated TDCP
· Step 3: For the repeated tests UE, the rate of correct results within the range observed shall be at least Y2%.
· For TC1:
· X2 means 50% times test, the UE report the TDCP range is less than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 <= 5, 80% times tests within [0, 7]
· For TC2:
· X2 means 50% times test, the UE report the TDCP range is higher than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 >= 8, 80% times tests within [4, 14]

TDCP mapping tables
RAN1 only defined the TDCP reporting as a 4-bit CSI reporting. RAN4 should define the report mapping for the measured TDCP in the performance part of work. 
In last meeting, RAN4 has two options for amplitude and phase reporting as below:
	Issue 3-1-4: TDCP Measurement Report Mapping – amplitude
< Agreement>: 
Define TDCP mapping table of amplitude in section 10 of RRM spec. 
· Option 1: 
	
	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



· Option 2: 
· use the RAN1 points as the middle (but not the centre due to non-uniform) of each range as
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15



· Other options are not precluded




	Issue 3-1-5: TDCP Measurement Report Mapping - phase
< Agreement>: 
Define TDCP mapping table of phase in section 10 of RRM spec. 
· Option 1: 
· For mapping table of TDCP phase reporting, the 16 points divided [0 2pi] to 16 segments. the mapping table can use  as the boundary of each range.
· Option 2: 
· the RAN1 points are in the middle of each range
· Other options are not precluded



For amplitude, the 16 points will divide [0 1] in to 17 segments.
There can be two options for the report mapping. 
Option 1: 
The mapping tables can use boundary of the range of RAN1 points. In this solution, one point cannot be distinguished and two segments need to be combined. 
	Estimated TDCP value
	Report index

	0.9945≤Estimated TDCP<0.9961 & 0.9961≤Estimated TDCP≤1 
	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

	0≤Estimated TDCP<0.2929
	15



Another option is to use the RAN1 points as the middle (but not the center due to non-uniform) of each range with will be 16 segments 1v1 mapping.
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	0.9867<Estimated TDCP<0.99335
	2

	…
	…

	0≤Estimated TDCP<0.39645
	15



For the regular quantization definition, it uses the minimized value of error compared to un-quantized amplitude value. 
And the first option is combined two levels. From this point, we prefer the second option. 
Proposal 2: For mapping table of TDCP amplitude reporting, we prefer to use the RAN1 points as the middle (but not the center due to non-uniform) of each range as:
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15



For phase, RAN1’s corresponding phase value is: . It divided [0 2*pi] to uniform 16 segments. 
The mapping table can be: 
	0
	0≤Estimated  <

	1
	≤Estimated  <

	…
	

	15
	≤Estimated  <


Proposal 3:
For TDCP mapping table:
For mapping table of TDCP phase reporting, The mapping table can be: 
	0
	0≤Estimated  <

	1
	≤Estimated  <

	…
	

	15
	≤Estimated  <




3 Conclusion
In this contribution, we provide our proposals for RRM test of TDCP:
Proposal 1: For TDCP test, define two TCs:
· TC1: FR1 low doppler by TDL-A30ns 10Hz
· TC2: FR1 high doppler by TDL-A30ns 300Hz
· SNR = 20dB
· Distance between two TRS: 1 slot
· Introduce new CSI-RS configuration in Annex
· Step 1: Determine the configuration as above
· Step 2: Determine the TDCP accuracy range index from estimated TDCP
· Step 3: For the repeated tests UE, the rate of correct results within the range observed shall be at least Y2%.
· For TC1:
· X2 means 50% times test, the UE report the TDCP range is less than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 <= 5, 80% times tests within [0, 7]
· For TC2:
· X2 means 50% times test, the UE report the TDCP range is higher than X2. 
· [X1, X3] means 80% times test, the UE reports the TDCP range is with in [X3, X1]
· Consider the worst values in simulation results, 50% times tests of X2 >= 8, 80% times tests within [4, 14]
Proposal 2: For mapping table of TDCP amplitude reporting, we prefer to use the RAN1 points as the middle (but not the center due to non-uniform) of each range as:
	Estimated TDCP value
	Report index

	0.9953≤Estimated TDCP≤1 
	0

	0.99335<Estimated TDCP<0.9953
	1

	…
	…

	0≤Estimated TDCP<0.39645
	15


For mapping table of TDCP phase reporting, the mapping table can be: 
	0
	0≤Estimated  <

	1
	≤Estimated  <

	…
	

	15
	≤Estimated  <
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