3GPP TSG-RAN WG4 Meeting #58AH
R4-112051
Shanghai, China, 11st – 15th April 2011
Title:
Simulation results for measurement in CA Scenario 5
Source:
Huawei,HiSilicon
Agenda Item:
5.1.4
Document for:
Discussion
1. Introduction
The simulation results of CA scenario#1, #2, #3 and scenario #4 have been provided in [1,2,3]. This contribution continues to study the last scenario, scenario5, and tries to explore core requirements of measurement, e.g. whether the deactivated Scc measurement period (SccMP) can be relaxed in scenario5. The deployment of scenario 5 is showed in [4]:
	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.
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Figure 1 CA Deployment Scenario 5 (F2 > F1)
2. Simulation assumptions
The carriers F1 and F2 are 800MHz and 2 GHz. Scenario 5 is similar to scenario 2 and frequency selective repeaters are deployed to extend the coverage of F2. The network deployment is a classical 21 cells network with wrap-around. The number of repeaters in each sector is assumed to be 1. Repeater is deployed at the edge of the cell on the frequency F2 (200m distance between repeater and macro eNB).
The basic simulation assumption is listed in annex1. The parameters related with PCell mobility configuration, PCell change, Scell activated/deactivated trigger, Scell management are according to [5] and listed in annex2.

Repeater considered in the contribution is transparent to system and amplifies the received signal before retransmission.  As we know, there is processing delay in repeater. An example of total delay in frequency selective repeater in GSM network is 4 - 6 μs, and in the contribution the processing delay is assumed to be 5μs. Since there is processing delay inside repeater, the interference caused by forwarded rays beyond the CP is also taken into consideration and refers to [6]. The amplifying factor and model of repeater refer to [7].
The focus of this contribution is to provide further information on system performance with longer measurement cycles for deactivated SCell measurements. The L1 measurement parameters for PCells and activated SCells are 40 ms measurement interval with over 200 ms window (i.e. 5 samples/window). While L1 measurement interval for deactivated SCells is based on the following cycles: 40 ms, 160 ms, 320 ms, 640 ms interval (the corresponding measurement periods are 200 ms, 800 ms, 1600 ms, 3200 ms).
3. Simulation results and analysis
RLF
	Figure 2  RLF number per minute per UE
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Figure 2 shows the RLF number per minute per UE with different deactivated SccMP. The RLF rate increase when UE moves faster, since larger Doppler shifting due to higher speed deteriorates channel quality.

In scenario 5, repeater brings the relatively higher signal receive level for the UEs close to it. As a result, it is possible that inter-frequency handover happens. If longer deactivated SccMP is used, the out-of-date RSRP measurement result of Scc may be used to trigger Pcell change, which would result in a inappropriate PCell selection. As we know that the RLM is only based on the PCell. When the RLM judgment performed in the inappropriate PCell, it may lead to RLF.
3.1. Handover
	Figure 3  Intra-freq HO number per minute per UE
	Figure 4 Inter-freq HO number per minute per UE
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	Figure 5 Total HO number per minute per UE
	Figure 6  RRC message number per minute per UE
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	Figure7 Ping-pong HO number per minute per UE
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Figure 3indicates the intra-frequency handover number per UE per minute. The handover number in case of UE speed 50km/h is larger than that of UE speed 3km/h. The intra-frequency handover number increases with the deactivated SccMP slightly.
Figure 4 indicates the inter-frequency handover number per UE per minute. In scenario 5, UEs in repeater coverage can reach the higher received power level because the repeater amplifies the received signal from macro. Thus it is possible that the RSRP on F2 is higher than RSRP on F1, thus the corresponding inter-frequency PCell change may happen. The inter-frequency handover number fluctuated with the different deactivated SccMP.
Figure 5 shows the total handover number per minute per UE with different deactivated SccMP. For the same UE speed, the total handover number fluctuated with the longer deactivated SccMP. 
Figure6 indicates the RRC message number. The RRC message related with handover procedure, i.e., Measurement reports, HO commands and HO complete, are modelled and they may be lost and be retransmitted. The trend of RRC message number is similar to that of total handover number.
Figure 7 shows the ping-pong HO number fluctuating with different deactivated SccMP.
3.2. Scell Activated time
	Figure 8 Percentage of Scell active time(3km/h)
	Figure 9 Percentage of Scell active time (50km/h)
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Figure 8 and figure 9 show the SCell activate time with different deactivated SccMP. When UE speed is 3km/h, the deactivated SccMP has little impact on Scell activation/de-activation time. However, in 50km/h case, Scell became less active if deactivated SccMP is relaxed. It can be explained that when handover happens, the deactivated Scell needs waiting for one measurement period to obtain the measurement result. Until now it has the probability to be activated, otherwise, it is still in deactivated state. For UE speed 50km/h, more handover happens compared with the speed 3 km/h. Similarly, the SCell activated time decreases with longer deactivated SccMP.
3.3. DL spectrum efficiency

	Figure 10 DL spectral efficiency
	Figure 11 F1DL spectral efficiency
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	Figure 12 F2 DL spectral efficiency
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In scenario 5, there is no consistent trend for F1 and F2 spectral efficiency with increasing SccMP. In another word, the deactivated SCC measurement period does not have significant impact on the UE DL spectral efficiency.
3.4. Throughput

	Figure 13 throughput distribution
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Finally we also study if measurement periods of deactivated SCells have noticeable performance impact on user throughputs. From the simulation results in figure 13, measurement period for deactivated SCells ranging from 200 ms to 3200ms does not have significant impact on user throughputs.
4. Conclusions
In this paper, we initially investigate the impact of deactivated measurement period in CA scenario 5. Based on the analysis and simulation observations, the configured measurement period of deactivated SCells, i.e., 200ms, 800ms, 1600ms and 3200ms has no significant impact on the system performance. Consequently, the measurement period of deactivated SCell can be relaxed to 3200ms at least under the current simulation assumptions, and it is similar to scenario2.  It should be noted that the system performance tightly depends on the performance of the repeater, e.g. how to drop repeater node, number of repeater nodes, processing delay et.al. These kinds of simulation assumptions may impact the simulation results and the corresponding conclusions.
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Annex 1. Baseline System simulation assumptions

	
Parameter

	Assumption

	Cellular Layout
	Outdoor Repeater scenario: 

Macro cell:  Hexagonal grid, 7 cell sites, 3 sectors per site

Repeater cell: Repeater is deployed at the edge of the cell on the frequency F2 (200m distance between repeater and macro eNB).
UE: 10 UE per sector randomly distributed

	Inter-site distance
	500m

	Distance-dependent path loss
	Model1 (3GPP 36.814)

	Shadowing standard deviation
	Macro to UE: 8 dB
Macro to repeater: 6dB
repeater to UE: 10dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	20 dB for both "Macro to UE" and " repeater to UE"
0 dB for "Macro to repeater "

	Macro cell Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
	
[image: image15.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

H

A

A

,

12

min

2

3

j

j

j



[image: image16.wmf]dB
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 = 70 degrees,  Am = 25 dB 

	Macro cell Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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 = 10,  SLAv = 20 dB

The parameter 
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is the electrical antenna downtilt. The values 
[image: image20.wmf]etilt

q

= 15 degrees. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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	Repeater cell antenna height
	5m

	Macro cell max antenna gain
	14dBi

	Antenna Configuration
	Repeater -UE link:

5dBi antenna gain,

Omni
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	Carrier Frequency / Bandwidth
	F1:800MHz /5MHz

F2: 2GHz/5MHz

	UE speeds of interest
	3km/h/ 50km/h

	Total BS TX power (Ptotal)
	Total 43dBm for Macro cell

	Repeater Tx power
	27dBm per antenna element

	Tx/RX antenna number
	1T2R for Macro 

	UE power class
	 23dBm (200mW)

	Minimum distance between macro cell and UE
	35 meters 

	Traffic model
	Full buffer

	Repeater process delay
	5us


Annex2 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, 160, 320, 640 }, 5 measurement samples, i.e. {200 ms, 800 ms, 1600 ms, 3200 ms} filtering

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 / 1dB

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
Threshold / TTT / Hysteresis
	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

Modeled and sent as RRC message

Modeled 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
	-127 dBm

-6 dB
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