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Discussion
1
Introduction
In this contribution we study the instantaneous difference between PCell and SCell RSRP with the help of initial dynamic system simulations. The simulation assumptions  were agreed in Madrid [1]. We have performed our simulations according to the agreed simulation assumptions. The detailed simulation assumptions are also listed in the Annex of this contribution. 
2
System simulation results for measurerements of deactivated SCells
We have done simulations based on the revised simulation assumptions as detailed in [1]. The simulated scenario was  3_1, shown in table below. 
	#
	Description
	Example

	3_1
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. Mobility is based on F1 coverage. F1 = {800 MHz} and F2 = {800 MHz } adjacent component carriers.   
	
[image: image1.emf]


Table 1. Simulated Carrier Aggregation Scenarios 
According to [1] the following metric was evaluated
· For Scenario 3_1: PCell/Scell received power difference: Measured as RSRP/received power difference between PCell and deactivated SCell (instantaneous) measurement result difference:

· ∆Ptotal_received_nstantaneous = PPCell_received_instantaneous – PdeactivatedSCell_received_instantaneous 

· ∆RSRPinstantaneous = RSRPPCell_instantaneous – RSRPdeactivatedSCell_instantaneous
Collected as CDF, with samples taken each time UE does a RSRP measurement and make comparison each time when measurements are taken 
CDF statisticas are shown with different UE velocities and SccMP in figure 1 (2 UE per cell) and figure 2 (10 UE per cell)
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Figure 1 : Pcell - Scell RSRP difference results with 2 UE per cell
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Figure 2: Pcell - Scell RSRP difference results with 10 UE per cell

3
Conclusion
In this contribution we have presented our dynamic system simulations for the power differences between PCell and Scell. The results indicate that around 5% of the time instantaneous SCell RSRP is 10dB or more stronger than PCell. Similarly, around 5% of the time PCell RSRP is 10dB or more stronger than SCell. Interfrequency handover was enabled for these simulations so that RRM algorithms attempt to make the PCell stronger than SCell.

Based on these results, we think that receiver image rejection is an important attribute to study further for intraband LTE carrier aggregation, and we present further considerations in [2]
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Annex: Simulation Assumptions

Main simulation parameters
	Feature/Parameter
	
	Value/Description

	eNB configuration


	Operation Bandwidth
	5 + 5 MHz (Two CCs, 5 MHz BW each)

	
	Coverage layer Frequency
	800 MHz

	
	Capacity layer Frequency
	2 GHz / 800 Mhz for Scenario 3_1

	
	eNodeB tx Power
	43dBm per CC for 5 MHz

	Physical layer parameters
	IFFT/FFT length
	512 for 5 MHz

	
	Duplexing
	FDD

	
	Number of sub-carriers / CC
	300 for 5 MHz, 600 for 10 MHz

	
	NW synchronicity
	Synchronous NW

	
	Sub-carrier spacing
	15 kHz

	
	Resource block bandwidth
	180 kHz

	
	Sub-frame length
	1 ms

	
	Number of symbols per TTI
	14

	
	Number of data symbols per TTI
	11

	
	Number of control symbols per TTI
	3

	Simulation Scenario
	Carrier aggregation deployment scenario 2
	2*57 cell (i.e. 19 sites with 3 cells each on both CCs) macro scenario

	
	Macro cell ISD
	500 m 

	
	Penetration loss
	20 dB

	
	UE speed
	3, 50 km/h

	
	Traffic model
	The FTP traffic model 2 (i.e. fixed size bursts, time between bursts exponentially distributed, fixed number of users) from 3GPP TR 36.814 (section A.2.1.3.1))

	
	Multipath delay profile
	TU

	
	UE receiver
	2RX MRC

	
	Antenna pattern (horizontal)
(For 3-sector cell sites with fixed antenna patterns)
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	UE tx power
	23 dBm (200 mW)
(This corresponds to the sum of PA powers in multiple Tx antenna case)

	Propagation formula
	Distance-dependent path loss 
	L=I + 37.6log10(.R), R in kilometers

I=128.1 for 2GHz,   I=119.7 for 800MHz 

	Shadowing: 

Similar to UMTS 30.03, B 1.4.1.4 

[ ETSI TR 101 112]

	Standard deviation
	8 dB

	
	Correlation distance
	50 m

	
	Correlation between sites
	1.0

	
	Correlation between cells
	0.5

	
	Correlation between carriers
	1.0

	Interference modelling
	
	DL: Explicit modelling else cell power = Ptotal

	
	
	


Measurement and mobility parameters
	Feature/Parameter
	
	Value/Description

	RSRP/RSRQ measurement parameters
	Measurement Bandwidth (for all cells)
	6 PRBs

	
	Measurement Interval and Measurement Period for PCell

Measurement Interval and Measurement Period for SCell

L3 filtering
	40ms, 5 measurement samples, i.e. 200 ms filtering

{40, 80, 160, 320, 640 or 1280 ms}, 5 measurement samples, i.e. {200 ms, 800 ms, 1600 ms, 3200 ms or 6400 ms} filtering

fc0 (i.e. no filtering) or fc4

	PCell mobility

(i.e. events that trigger a handover)
	Intra-frequency A3:

Offset/TTT/Hysteresis

Inter-frequency A3 for Scenario 3:

Offset/TTT/Hysteresis
	3 dB / 256 ms / 1 dB

3 dB / 512 ms / 2 dB

	SCell activation/deactivation triggers (i.e. events that trigger whether SCell can be activated or should be deactivated)
	Activation: A1 for SCell

Threshold / TTT / Hysteresis

Deactivation: A2 for SCell
	RSRP distribution 10%ile / 320 ms / 0dB

RSRP distribution 5%ile / 320 ms / 0dB

	SCell change (i.e. which events trigger SCell configuration change)

NOTE: SCell can only be changed if the target cell belongs to the same eNB
	Intra-frequency A3:

Offset/TTT/Hysteresis
	3 dB / 256 ms / 1 dB

	RLM parameters (i.e. parameters determining when RLF occurs)
	Qout [Es/Iot]

Qin  [Es/Iot]
	-8 dB

-4 dB

	Handover delays
	Preparation delay

Execution delay

Measurement report

HO command
	50 ms

30 ms

UL not considered in thes simulations
Modelled and sent as RRC message

	Cell identification thresholds (i.e. cell is detected when RSRP and Es/Iot are over the given thresholds)
	RSRP threshold

Es/Iot threshold
	-124 dBm

-6 dB
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