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1
Introduction
In the last RAN4 meeting, the assumptions for system simulation to evaluate motility performance in CA were proposed and agreed as a baseline [1]. The main point of the arguments for RAN4 RRM work has been de-activated SCC measurement rate, i.e. to define measurement requirements on de-activated SCells assuming the measurement interval and L1 filtering samples. In this contribution, simulation results are presented based on the assumptions [1] and some findings are shown from the results.
2
Simulation assumptions
System level simulations were performed based on the assumptions in [1] for the deployment scenarios #1 - #3. The main assumptions are presented in the followings and the other simulation parameters are listed in Annex A.

2.1 Deployment scenario
We simulated scenario #1-#3 and the carrier frequencies are as follows:
· Scenario #1: F1 = 2 GHz, F2 = 2 GHz

· Scenario #2: F1 = 800MHz, F2 = 2 GHz
· Scenario #3: F1 = 2 GHz, F2 = 2 GHz

Note: PCC is fixed with one carrier frequency (= F1) in all scenarios (inc. Scenario #3).
2.2 Measurement related parameters
As agreed in [1], L1 measurement interval for Pcells is 40 ms and 5 samples are utilized for filtering, i.e. 200 ms sliding window. L1 measurement interval 40 ms, 80 ms, 160 ms, 320 ms, 480m, 640 ms and 1280 ms for Scells are evaluated respectively in the simulations (also 5 samples for the filtering).
2.3 Event trigger handling
The following event triggers for mobility in CA are assumed to be configured:

· Event A3-PCC – for intra-frequency Pcell change (handover) within the PCC which is assumed to be fixed in the simulations. The offset, hysteresis and TTT are set to 3 dB, 1 dB and 256 ms, respectively. It is noted that the carrier frequency of Pcell is assumed to be fixed so that inter-frequency Pcell change is not considered in the simulations.
· Event A3-SCC – for intra-frequency Scell and intra-eNB changes only. The parameters are same as Event A3 –PCC. If the reported cell on SCC does not belong to the same eNB as Pcell, it is not considered as a candidate for Scell change.
· Event A1-SCC – to determine whether Scell can be activated. The threshold is set to 10 %-tile RSRP threshold as shown in Annex B. If this MR has been reported, the Scell is considered as eligible for activation.

· Event A2-SCC – to determine whether Scell can be de-activated. The threshold is set 5 %-tile RSRP threshold as shown in Annex B. If this MR has been reported, the Scell is considered as not eligible for activation.

All RRC messages are exchanged on Pcell. 
2.4 Evaluation criteria
In order to focus on the frequency of de-activated Scell measurement, our evaluations have been done without any traffic model and loading (i.e. infinite buffer and full load) since for instance the throughput for the metric would vary depending on the traffic model. Therefore, the SINR distributions were simply studied for each assumed measurement interval for de-activated Scells. In the simulations, the SINR on the Scell which is considered as activated is measured every 10 ms..
3 Simulation Results
Fig.1-3 show the Scell SINR CDF when Scell is activated in scenario #1-#3 respectively.
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   Fig.1(a) UE velocity 3 km/h                           Fig.1(b) UE velocity 50km/h
Fig.1 Scell SINR distribution when Scell is activated (Scenario #1)
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   Fig.2(a) UE velocity 3 km/h                           Fig.2(b) UE velocity 50km/h
Fig.2 Scell SINR distribution when Scell is activated (Scenario #2)
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   Fig.3(a) UE velocity 3 km/h                           Fig.3(b) UE velocity 50km/h

Fig.3 Scell SINR distribution when Scell is activated (Scenario #3)
From Fig.1-3(a), the mobility performance at low speed would not be affected by measurement periods much. At middle speed as shown in Fig.1-3(b), however, the SINR is degraded obviously depending on the measurement period As shown in Figure 3(b), mobility performance would be degraded as the measurement period would increase. In case the measurement period is larger than 800 ms, 5%-ile SINR would be worse than -5 dB, which corresponds to the lower limit of the required SINR level. Therefore, it is felt that the measurement rate for SCell should be smaller than 800 ms.
4
Conclusions
In this contribution, simulation results were presented for measurement performance requirements of de-activated Scells. It is noted that we propose draft LS response based on the simulation results in a separate contribution [2].
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Annex A. System simulation assumptions
	Feature/Parameter
	
	Value/Description

	PCC/SCC configuration
	Operation Bandwidth
	5 + 5 MHz
 (Two CCs, 5 MHz BW each)

	
	Carrier Frequency
	(F1 = 2 GHz, F2 = 2 GHz)
(F1 = 800 MHz, F2 = 2 GHz)

	
	eNodeB tx Power
	43dBm per CC

	Physical layer parameters
	IFFT/FFT length
	512

	
	Duplexing
	FDD

	
	Number of sub-carriers / CC
	300

	
	NW synchronicity
	Asynchronous NW

	
	Sub-carrier spacing
	15 kHz

	
	Resource block bandwidth
	180 kHz

	
	Sub-frame length
	1 ms

	
	Number of symbols per TTI
	14

	Simulation Scenario
	cellular layout
	Hexagonal grid, 19 cell sites, 3sector/cell site

	
	Macro cell ISD
	500 m

	
	Antenna pattern (vertical)
	10-degree vertical beam width and 15-degree electrical downtilt

	
	Antenna pattern (horizontal)
	70-degree horizontal beam width

	
	Multipath delay profile
	TU

	
	UE velocity
	3 km/h, 50 km/h

	
	Receiver
	2RX MRC

	Propagation parameters
	Distance-dependent path loss formula
	2 GHz: 128.1 + 37.6log10(r)

800 MHz: 119.7 + 37.6log10(r)

	
	Penetration loss
	20 dB/ 9 dB
(UE velocity 3 km/h/ 50 km/h)

	Shadowing 
	Standard deviation
	8 dB/ 5 dB
(UE velocity 3 km/h/ 50 km/h)

	
	Correlation distance
	50 m

	
	Correlation between sites
	1.0

	
	Correlation between cells
	0.5

	RSRP measurements
	Measurement Bandwidth
	25 RBs

	
	Measurement Interval
	Pcell: 40 ms
Scell: 40, 80, 160, 320, 480, 640, 1280 ms

	
	Measurement Period
	5 measurement samples

	
	L3 Filter Coefficient
	4

	HO related parameters
	Time-to-Trigger (TTT)
	256 ms (round-up until next Measurement Period)

	
	SCC activate-able threshold
 (event A1)
	RSRP: -93.9 dBm/ -106.7 dBm
(as shown in Anex B)

	
	SCC non-activate-able threshold
 (event A2)
	RSRP: -96.2 dBm/ -109.7 dBm
(as shown in Anex B)

	
	inter/intra freq HO 
 (event A3 offset)
	3 dB

	
	inter/intra freq HO 
 (event A3 hysteresis)
	1 dB

	RRC message
	Measurement Report
	TBS = 224 bits, R = 0.47

	
	HO Command
	TBS = 448 bits, R = 0.29

	
	HO Complete
	TBS = 104 bits, R = 0.48

	Other parameters
	Simulation time
	1000 s (100 UE)

	
	Traffic load
	1.0 (full load)


Annex B. RSRP distribution
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Fig.2 RSRP distribution (2GHz*)
*F2 is always 2GHz in this contribution.

This difference is caused by the difference of penetration and shadowing deviation parameters.
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