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1 Introduction
In this contribution, we provide further simulation results for measurement accuracy in high Doppler conditions with 2 cells and discuss the resulting requirements.
2 Disucssion

Simulations were performed according to [1]; the simulation parameters and assumptions are listed in table 1. 
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	EVA (EVA600, EVA300), HST, AWGN
	NOTE2
Independent fading for cell 1 and cell 2 with the same cannel model. 

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	4
	

	Time offset between TDD cells 
	0 second
	

	Frequency band
	2.0 GHz
	

	Noc 
	-70 dBm/15kHz
	AWGN

	Es/Noc (cell 1)
	(6dB,-4.7dB,0dB)
	

	Es/Noc (cell 2)
	(1dB,-4.7dB,0dB)
	

	Ês/Iot (cell 1)
	(2.5dB,-6dB,-3dB)
	Derived from Noc and Es/Noc

	Ês/Iot (cell 2)
	(-6dB,-6dB-3dB)
	Derived from Noc and Es/Noc

	Target cell
	Cell 2
	For absolute accuracy)

	NOTE 1: Encourage companies to provide the details of the measurement sampling rate for interpretation and comparison of the results.
NOTE 2: AWGN channel is for alignment purpose. 


Table 1 : Additional simulation parameters to check measurement accuracy in a 2 cell fading environment

As the simulation assumptions do not specify whether colliding or non colliding CRS should be considered in the 2 cell studies, we have evaluated both cases separately.

There are 3 different simulation conditions which according to assumptions are to be investigated. We have denoted these as 3 different cases:
· Case 1 : (Es1/Noc,Es2/Noc) = (6dB,1dB)  giving (Es1/Iot,Es2/Iot)=(2.5dB,-6dB)

· Case 2 : (Es1/Noc,Es2/Noc) = (-4.7dB,-4.7dB)  giving (Es1/Iot,Es2/Iot)=(-6dB,-6dB)
· Case 3 (Es1/Noc,Es2/Noc) = (0dB,0dB)  giving(Es1/Iot,Es2/Iot)=(-3dB,-3dB)
For each of these cases, AWGN and fading propagation conditions are studied with AWGN, HST, EVA300 and EVA600 channel models. Results for delta RSRP are shown in table 2, and results for delta RSRQ are shown in table 3.
	
	
	Collding CRS
	
	Non collding CRS

	
	Case
	5th percenitle
	95th percentile
	
	5th percenitle
	95th percentile

	AWGN
	1
	1.6072717
	2.3072727
	
	0.72145456
	1.8472884

	
	2
	0.08818466
	1.2572727
	
	-0.1
	1.0481818

	
	3
	0.009062197
	0.6463636
	
	-0.20472728
	0.5381584

	HST
	1
	1.5636274
	2.2372727
	
	0.67236364
	1.9618337

	
	2
	0.017275386
	1.2636364
	
	-0.057454545
	1.0972884

	
	3
	-0.012716857
	0.60818183
	
	-0.25054544
	0.53817403

	EVA300
	1
	1.1109067
	3.7645454
	 
	0.3581818
	3.26547

	
	2
	-0.30454364
	2.5045455
	
	-0.46654546
	2.193652

	
	3
	-0.62362754
	2.0781817
	
	-0.9410909
	1.9563558

	EVA600
	1
	1.3345437
	3.3572636
	
	0.53163636
	2.6981895

	
	2
	-0.3809153
	2.0495226
	
	-0.26036364
	1.8336519

	
	3
	-0.41635427
	1.7599909
	
	-0.6596364
	1.4600155


Table 2 : Results for delta RSRP at 5th and 95th percentile

	
	
	Collding CRS
	
	Non collding CRS

	
	Case
	5th percenitle
	95th percentile
	
	5th percenitle
	95th percentile

	AWGN
	1
	0.76393867
	1.528691
	
	-0.08800208
	1.855717

	
	2
	0.07636734
	1.358605
	
	-0.037818182
	1.044465

	
	3
	0.17103371
	0.790983
	
	-0.08363429
	0.532668

	HST
	1
	0.7505506
	1.459019
	
	-0.14036779
	1.953721

	
	2
	0.10505599
	1.284839
	
	-0.05236156
	1.098911

	
	3
	0.121312894
	0.737718
	
	-0.15345454
	0.532668

	EVA300
	1
	0.9877102
	3.374319
	 
	0.13163221
	3.254991

	
	2
	-0.13018478
	2.196043
	
	-0.24
	2.204174

	
	3
	-0.07568868
	2.154378
	
	-0.51854336
	1.953721

	EVA600
	1
	0.93798935
	3.259565
	
	-0.01817974
	2.710526

	
	2
	-0.13210353
	2.146863
	
	-0.12217974
	1.817604

	
	3
	-0.11392788
	1.875708
	
	-0.39345247
	1.474592


Table 3 : Results for delta RSRQ at 5th and 95th percentile

From these results we make a number of observations

Observation 1 : Considering especially 95th percentile of the CDF, EVA300 is the most demanding condition for RSRP and RSRQ accuracy, and EVA600 is the next most demanding case.
Observation 2 : Case 1 ie (Es1/Noc,Es2/Noc) = (6dB,1dB)  giving (Es1/Iot,Es2/Iot)=(2.5dB,-6dB) is the most demanding condition for RSRP and RSRQ accuracy seen in the simulations (for all propagation conditions).

Based on these observations, we propose that case 1 in EVA300 conditions is used to define the requirement for 36.133 at Es/Iot=-6dB. Following the approach in [xxx]
	
	RSRP
	RSRQ

	Simulation derived absolute accuracy in EVA300 (case 1)
	±3.75dB
	±3.38dB

	Simulation derived absolute accuracy in AWGN (case 1)
	±2.30dB
	±1.53dB

	Derivd additional margin for absolute accuracy in EVA300
	±1.45dB
	±1.85dB

	Simulation derived relative accuracy in EVA300 (case 1)
	±2.64dB
	±2.40dB

	Simulation relative accuracy in AWGN (case 1)
	±0.80dB
	±0.76dB

	Additional margin for relative accuracy in EVA300
	±1.84dB
	±1.64dB


  Table 2 : Simulation derived RSRP  and RSRQ accuracy, case 1 (target cell Es/Iot=-6dB)
A similar approach can be used for case 3, which could be used to derive the requirement at Es/Iot=-3dB.
	
	RSRP
	RSRQ

	Simulation derived absolute accuracy in EVA300 (case 3)
	±2.1dB
	±2.15dB

	Simulation derived absolute accuracy in AWGN (case 3)
	±0.6dB
	±0.80dB

	Derivd additional margin for absolute accuracy in EVA300
	±1.5dB
	±1.35dB

	Simulation derived relative accuracy in EVA300 (case 3)
	±2.6dB
	±2.22dB

	Simulation relative accuracy in AWGN (case 3)
	±0.6dB
	±0.64dB

	Additional margin for relative accuracy in EVA300
	±2.0dB
	±1.58dB


Table 3 : Simulation derived RSRP  and RSRQ accuracy, case 3 (target cell Es/Iot=-3dB)

It should be noted that these margins are tentative based on our simulation result; however results from other companies should be taken into account in the final requirements setting, for example using an averaging methodology.

Proposal 1 : Intra and interfrequency requirements are derived from AWGN requirements using the following tentative additional margins

· Absolute RSRP accuracy at Es/Iot=-6dB : ±1.5dB

· Absolute RSRQ accuracy at Es/Iot=-6dB: ±2dB

· Relative RSRP accuracy at Es/Iot=-6dB: ±2dB

· Relative RSRQ accuracy at Es/Iot=-6dB: ±2dB

· Absolute RSRP accuracy at Es/Iot=-3dB : ±1.5dB

· Absolute RSRQ accuracy at Es/Iot=-3dB: ±1.5dB

· Relative RSRP accuracy at Es/Iot=-3dB: ±2dB

· Relative RSRQ accuracy at Es/Iot=-3dB: ±2dB

3 Conclusions

In this paper, we present simulation results for 2 cell RSRP and RSRQ measurement accuracy in high Doppler condition. Based on the results we propose

Proposal 1 : Intra and interfrequency requirements are derived from AWGN requirements using the following tentative additional margins

· Absolute RSRP accuracy at Es/Iot=-6dB : ±1.5dB

· Absolute RSRQ accuracy at Es/Iot=-6dB: ±2dB

· Relative RSRP accuracy at Es/Iot=-6dB: ±2dB

· Relative RSRQ accuracy at Es/Iot=-6dB: ±2dB

· Absolute RSRP accuracy at Es/Iot=-3dB : ±1.5dB

· Absolute RSRQ accuracy at Es/Iot=-3dB: ±1.5dB

· Relative RSRP accuracy at Es/Iot=-3dB: ±2dB

· Relative RSRQ accuracy at Es/Iot=-3dB: ±2dB
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