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1 Introduction
For carrier aggregation (CA), the PCC and SCC are defined in RAN2 #69 meeting.  In RAN4-AH #2 meeting, [1] gives the discussion on mobility evaluations for carrier aggregation. But in [1], many research items are suggested. Because the time window left to CA WI is limited, it is desirable to focus on some key research targets based on simulation. In this contribution, simulation scenarios, targets, assumptions and parameters are suggested to estimate the impacts of measurements for SCC carriers. 
2 Simulation scenarios 
In RAN2 #69bis, five carrier aggregation deployment scenarios were discussed and agreed in principle [2]. With regards to FDD DL, Rel-10 should support inter-band aggregation under deployments with RRH and repeaters, i.e., with different signal reception timing across CCs of different bands (scenario 4 and 5). Therefore, for FDD DL, all five scenarios will be researched for evaluation of the impacts of SCC measurements.  All scenarios are illustrated in the Annex 1. In order for convenience for analysis, the assumptions are listed as followed.

· Case A:  PCC and SCC are activated simultaneously
· Case B:  PCC is activated and SCC is deactivated
· In scenario 1, the aggregated carriers are in the same band

· In scenario 2 and 3, the aggregated carriers are in different bands
For each scenario, case A and case B need to be evaluated. 
3 Simulation targets 

The SCC may be activated and deactivated. The purpose of SCC measurement is for PCC change and/or for handover. In the measurement of SCC, measurement period is one important parameter.  In order to evaluate the impacts of SCC measurement period on handover performances, the following targets will be evaluated.

· Handover  performance 

· Spectrum efficiency

· UE power consumption 

In order to evaluate the impacts of SCC measurement period on PCC changing, the following targets will be estimated.

· PCC change frequency 
· Spectrum efficiency
· UE power consumption
4 Simulation assumption 

In [1], for the simulation in the three scenarios, the following effects are discussed: including mobility management, service and traffic model, UE velocity, network load and layout.  In order for convenience for comparing different simulation results between different companies, it is better to unify the following items, because different assumptions will result in different simulation results. 

· User model
        Including user arrival, user distribution, etc 

· Traffic model
DL burst buffer  

· Measurement model
Including measurement interval, sample amount, L3 coefficient etc.

· Mobile model

Mobile speed, mobile direction and boundary conditions assumption etc
· System parameters
Reference Annex 2 /3
· Network load
Users per cell or per CC

· Scheduling schemes in the scenario of CA  
PF algorithm or the other algorithms may be used. 
· Power control schemes in the scenario of CA 
Uplink power control defined in [3] and the suggested parameters in [4] may be used. 
· Handover schemes in the scenarios of CA

A3-PCC event may be used for handover judgement, A2 event may be used for PCC changing.
5 Conclusions

In this contribution, for SCC measurement, the simulation scenarios, targets and assumptions are suggested. In order to start quickly the evaluation, the detailed parameters assumption and conditions need to be added and discussed more.
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Annex 1: CA Deployment Scenarios (F2 > F1).
Table 1: CA deployment scenarios
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3 
	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. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
	
[image: image5.emf]


Annex 2: Suggested system simulation parameters
                                 Table 2: Suggested system simulation parameters 
	Feature/Parameter
	
	Value/Description

	Bandwidth
	
	20 MHz

	IFFT/FFT length
	
	1024

	Duplexing
	
	FDD

	Network synchronization
	
	Synchronized

	Number of sub-carriers
	
	600

	Sub-carrier spacing
	
	15 kHz

	Resource block bandwidth
	
	180 kHz

	Sub-frame length
	
	1 ms

	Reuse factor
	
	1

	3GPP Macro Cell Scenario
	Cell layout
	57 cells

	
	Inter site distance (ISD)
	500 m

	
	Minimum distance between UE and cell site
	35 m

	
	Number of UEs per sector
	10

	
	Antenna pattern
	70-degree sectored beam

	Distance&Frequency-dependent path loss
	
	58.83+37.6*log(d)+21.1*log(f)

d:distance in km

f:frequency in MHz

	Penetration loss
	
	20 dB

	Shadowing standard deviation
	
	8 dB

	Shadowing correlation between cells/sectors
	
	0.5 / 1.0

	Multipath delay profile
	
	Typical Urban

	Traffic model
	
	Bust buffer

	Cell Load
	
	Roughly 30% ~ 100%

	UE Speed
	
	{3, 30, 120}km/hour

	Receiver assumptions
	
	2RX


Annex 3: Additional CA parameters list
Table3 Additional CA parameters list
	Feature/Parameter
	Items
	Value/Description

	Per CC Bandwidth
	
	20 MHz

	Number of aggregated carriers
	
	2

	Central Frequency
	Scenario1
	{1990 MHz, 2010 MHz}

	
	Scenario2
	{800 MHz, 3.5 GHz}

	
	Scenario3
	{800 MHz, 3.5 GHz}

	
	Scenario4
	{800 MHz, 3.5 GHz}

	
	Scenario5
	{800 MHz, 3.5 GHz}

	Handover Measurement
	Measurement Interval
	PCC frequency point: 200ms

	
	
	SCC frequency: {200, 400, 800, 1600}ms

	
	Sliding Window Size
	PCC frequency point: 200ms

	
	
	SCC frequency: {200, 400, 800, 1600}ms

	
	Time To Trigger
	{0, 200, 400}ms

	
	PCC change margin
	3dB

	
	HO margin
	3dB
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