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1 Introduction

In meeting 65 document [1] was agreed with the following framework for simulation work: 

Companies are required to provide initial simulation results by RAN4 #66bis to evaluate the feasibility of new test case

· For Doppler frequency, consider 200Hz

· For channel model, consider EVA 2x2 low correlation channel

· For MCS, consider 64-QAM ½

· Consider both FDD and TDD cases
· TM : TM3 rank 2

· FRC:  R.35 FDD and R.35 TDD

· SNR test points : 4:1:26 dB

This document provides simulation results according to this framework.

2 Simulation results

This paper provides the simulation results for FDD case. The following MCS is used: FDD R.35 reported here:
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Figure 1. TM 3 performance for several Doppler values with standard noise estimator and with simple noise estimator denoted ad ‘simple noise est.’
3  Discussion on results
Normal/regular PDSCH demodulation tests are defined at 70% of the maximum throughput.  According to figure 1 and considering our results, 70% of the maximum throughput is achieved for SNR ~17.5dB (no IM considered).  The loss wrt the bad noise estimator is ~0.5dB

The drastic loss in performance shown in [2] in this case is not visible in this set up as shown in Figure 1.  Hence we are of the opinion that there is no need to consider an advanced noise estimation algorithm specifically for high Doppler TM 3 case. Normal noise estimators can be considered without substantial drop in performance.
In the last meeting it was mentioned that the scope of this discussion is not to compare a good and bad UE implementation and to find test points for which this difference is visible, but rather whether to introduce one test with higher Doppler shift. 

Currently in the specification the tests defined under TM3 uses 16QAM ½ (R.11) as baseline for 2x2 antenna configuration and 70Hz as Doppler.

The special choice of the modulation and of the MCS was mainly dictated by the possibility to discriminate between a good and bad UE implementation. However, by considering the changes in the scope of the discussion it is proposed to define a new test with the main set up as in Section 8.2.1.3 with R.11 (rather than R.35) and 200Hz Doppler shift and by considering 70% of the maximum throughput.
Figure  2 show the performance results with the same test set up as for test in section 8.2.1.3  for different Doppler shifts.
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Figure 2. TM 3 performance for several Doppler values with standard noise estimator and with simple noise estimator denoted ad ‘simple noise est.’ Test set up as in Section 8.2.1.3.
The table in section 1 shows the conversion of Doppler shift into speed depending on the band. In particular 200Hz represents the following speed values:

	Doppler spread
	700MHz (Band13)
	2GHz (Band 4)
	2.6GHz (Band 7)
	3.6GHz (Band 43)

	200Hz
	308km/h
	108km/h
	83km/h
	60km/h

	70 Hz
	108km/h
	37.8km/h
	29km/h
	21km/h


200Hz is a valid assumption in terms of Doppler only for bands above 2GHz, while for lower bands the speed value is too high and does not represent a typical speed of users in freeways and 70Hz cover already the use case mentioned by some operators. Hence, instead of doubling the number of tests, the following is proposed:
While it is recommended that the test should be defined independently from the band, i.e. by defining the Doppler rather than the speed, it should be also noted that 200Hz can be considered as a realistic set set up only for certain bands. 
It is proposed to define the new test as follows in Section 8.2.1.3 in 36.101

Table 8.2.1.3.1-2: Minimum performance Large Delay CDD (FRC)

	Test num.
	Band-width
	Referencechannel
	OCNG pattern
	Propa-

gation condi-tion
	Correlation matrix and antenna config.
	Reference value
	UE cate-

gory
	CA capa-

bility

	
	
	
	
	
	
	Fraction of maximum

Throughput (%)
	SNR (dB)
	
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA70
	2x2 Low
	70
	13.0
	2-8
	-

(Note 2)

	1B
	10MHz
	R.11FDD
	TBD
	EVA200
	2x2Low
	70
	TBD
	TBD
	(Note 3)

	1A
	2x10 MHz
	R.11 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	3-8
	CL_A-A

	2
	2x20 MHz
	R.30 FDD
	OP.1 FDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3, 5-8
	CL_A-A, CL_C

	3
	2x20 MHz
	R.35-1 FDD
	OP.1 FDD (Note 1)
	EVA5
	2x2 Low
	70
	15.8 
	4
	CL_A-A, CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.
Note 2:      Test 1 may not be executed for UE-s for which Test 1A is applicable.
Note 3: 
For bands below 2GHz Test 1 shall b fulfilled and for bands above 2GHz test 1B shall be fulfilled. 


4 Conclusions

In this paper we have provided simulation results according to the framework agreed in the last meeting.
It is noted that the drastic loss in performance shown in [2] in this case is not visible in this set up as shown in Figure 1.  Hence we are of the opinion that there is no need to consider an advanced noise estimation algorithm specifically for high Doppler TM 3 case. Normal noise estimators can be considered without substantial drop in performance.
It is proposed to define a new test with the main set up as in Section 8.2.1.3 with R.11 (rather than R.35) and 200Hz Doppler shift and by considering 70% of the maximum throughput.
While it is recommended that the test should be defined independently from the band, i.e. by defining the Doppler rather than the speed, it should be also noted that 200Hz can be considered as an acceptable Doppler shift only for certain bands. 
It is proposed to define the new test as an alternative of test 1 in Section 8.2.1.3 in 36.101.
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