3GPP TSG-RAN WG4 Meeting #62bis                                   R4-121636
Jeju, Korea, 26 - 30 March, 2012
Agenda item:
6.1.3
Source: 
NTT DOCOMO 
Title: 
Simulation results for impact of RSRQ measurement bandwidth
Document for:
Discussion
1
Introduction
In the last RAN4 meeting #62, assumptions for system simulation to evaluate motility performance due to different RSRQ measurement BWs were proposed and agreed [1]. The main point of the arguments for this study has been the impact on mobility performance due to the RSRQ difference with different measurement BWs. In addition, if any issues are identified, possible solutions should be discussed and agreed to be defined for future proof in such as HetNet and Carrier Aggregation (CA) scenarios where partial frequency selective interference can be foreseen due to co-channel deployment as agreed in the way forward [2]. In this contribution, simulation results are presented based on the assumptions and some findings are shown from the results.
2
Simulation assumptions
System level simulations were performed following the assumptions in [1], and the details of parameters for each setting are shown as follows.
2.1 Deployment scenario
One of two scenarios in [1] was simulated and evaluated in this study as below:
· The center site cells are utilizing 10 MHz BW.
· All the cells in the surrounding sites are using 5+5 MHz BW for the 10MHz centre site in the same frequency range.
Note 1: Both 10 MHz cells and 5 MHz cells can be the serving cell and it depends on which cell the UE currently camps on and which direction the UE moves to.

Note 2: In this scenario, the signal gap between the 5 and 5 MHz cells is 0.5 MHz where the power in the gap is assumed to be zero.
2.2 Cell loading and traffic model

All cells are fully loaded, i.e. 100 % PRB load and infinite buffer is assumed as traffic model for this study. In order to focus on the mobility impact such as the delay of handovers due to RSRQ measurement BW, the evaluations have been done without any traffic model and loading (i.e. infinite buffer and full load).
2.3 Mobility related parameters
UE velocity: 3 km/h, 30 km/h and 60 km/h to see the difference due to different measurement BWs.

HO evaluation: RSRQ is utilized for cell ranking of inter-frequency HO between 10 MHz and 5 MHz cells (RSRP based ranking is also simulated for reference)
Event evaluations: Inter-frequency Event A3 Offset/ TTT are 3 dB and 320 ms respectively. Event A2 with -12 dB is set for measurement gap triggering to allow the UE to start inter-freq measurements.
Measurement details: L1 measurement period for intra-frequency cells and inter-frequency cells are 200 ms and 400 ms respectively. L3 filtering coefficient for both intra and inter-frequency is set to fc4 for the evaluations.
2.4 Evaluation metrics
We evaluated three options for the RSRQ measurement BWs of the serving cell and neighbour cells as follows:

· Option 1) (Serving cell measurement BW, neighbour cell measurement BW) = (6RB, 6RB)
· Option 2) (Serving cell measurement BW, neighbour cell measurement BW) = (system BW, 6RB)
· Option 3) (Serving cell measurement BW, neighbour cell measurement BW) = (system BW, system BW)
Note: RSRP based cell ranking HO, i.e. no difference due to the measurement BW was also simulated as reference.
As mentioned above, in order to evaluate the impact on mobility performance due to different RSRQ measurement BWs, the SINR distributions on inbound and outbound handover from the 10MHz cell were simply studied for each option above for RSRQ measurement BW of the serving cell and inter-frequency neighbour cells. In addition to that, the number of handovers between 10 MHz and 5 MHz cells was collected and compared with each other of the RSRQ measurement BW.
3 Simulation Results
Fig.1 - 6 shows the SINR CDF before and after HO on the direction from 10 MHz to 5 MHz cell and vice versa at each assumed UE speed:
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   Fig.1(a) SINR CDF before HO                           Fig.1(b) SINR CDF after HO
Fig.1 The SINR distribution from 10 MHz to 5 MHz cell (UE velocity 3 km/h)
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   Fig.2(a) SINR CDF before HO                           Fig.2(b) SINR CDF after HO
Fig.2 The SINR distribution from 5 MHz to 10 MHz cell (UE velocity 3 km/h)
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   Fig.3(a) SINR CDF before HO                           Fig.3(b) SINR CDF after HO
Fig.3 The SINR distribution from 10 MHz to 5 MHz cell (UE velocity 30 km/h)
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   Fig.4(a) SINR CDF before HO                           Fig.4(b) SINR CDF after HO
Fig.4 The SINR distribution from 5 MHz to 10 MHz cell (UE velocity 30 km/h)
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   Fig.5(a) SINR CDF before HO                           Fig.5(b) SINR CDF after HO
Fig.5 The SINR distribution from 10 MHz to 5 MHz cell (UE velocity 60 km/h)
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   Fig.6(a) SINR CDF before HO                           Fig.6(b) SINR CDF after HO
Fig.6 The SINR distribution from 5 MHz to 10 MHz cell (UE velocity 60 km/h)

Through the results in Fig.1(a), Fig.3(a) and Fig.5(a), i.e. SINR CDF in case of HO from 10 MHz to 5 MHz cell, the SINR is degraded obviously due to HO delay caused by optimistic estimation of RSRQ with 6 RBs. On the other hand, no much difference among the options can be seen from Fig.2, 4 and 6 in case that the UE handovers from 5 MHz to 10 MHz cell where it would be considered that the RSRQ of the target neighbour 10 MHz cell is overestimated by narrow measurement BWs such as the option 1 or 2. It can be said that the measurement BW for the serving cell is system BW on either option 1 or 2 so that RSRQ measurement would be sufficiently conducted and regarding neighbour cell measurements, anyhow HO hysteresis, i.e. the offset is applied so that it would not cause HO problems even though the RSRQ of the neighbour cells is seen better than the actual. 

Table 1 shows the number of handovers between 10 MHz and 5 MHz among the options during the same simulation run time.

Table 1 Necessity of wider measurement BW

	UE speed
	Option 1

(6RB, 6RB)
	Option 2

(System BW, 6RB)
	Option 3

(System BW, System BW)
	RSRP

	3 km/h
	90
	108
	91
	101

	30 km/h
	586
	622
	585
	603

	60 km/h
	1132
	1173
	1117
	1144


From Table 1, the number of handovers is increased by increasing the UE speed and 6 RB BW for neighbour RSRQ measurements would cause more handovers. However, it should be noted that 6 RB measurement BW for the serving cell, i.e. option 1 definitely inhibits handover triggering from 10 MHz to 5 MHz cell in this study and it would cause the SINR degradation.
In summary, it is believed that UE wider measurement BW for the serving cell only can be a candidate of the solutions for the issue of narrow RSRQ measurement BW at least for current considered deployment scenarios.

4
Conclusions
In this contribution, simulation results were presented for the analysis of mobility impact due to different measurement BWs for RSRQ evaluations. It is concluded that wider measurement BW for at least the serving cell should be one of the good solutions for the issue.
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Annex. System simulation assumptions
	Feature/Parameter
	
	Value/Description

	eNB configuration


	Operation Bandwidth
	5 + 5 MHz, 10 MHz

10 + 10 MHz, 20 MHz

	
	eNodeB tx Power
	43 dBm per carrier for 5 MHz, 46 dBm per carrier for 10 MHz

	Physical layer parameters
	IFFT/FFT length
	512 for 5 MHz, 1024 for 10 MHz,

2048 for 20 MHz

	
	Duplexing
	FDD

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

1200 for 20 MHz

	
	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

	
	Number of data symbols per TTI
	11

	
	Number of control symbols per TTI
	3

	Simulation Scenario
	Macro cell ISD
	500 m 

	
	Penetration loss
	20 dB

	
	UE speed
	3, 30, 60, 120 km/h

	
	Multipath delay profile
	TU

OR

3GPP Spatial Channel Model (SCM) [TR 25.996] can be used if MIMO is used

	
	UE receiver
	2RX MRC

OR

2x2 MIMO

	
	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

[3GPP TR 25.942]

	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
	
	UL: Explicit modelling (all cells occupied by UEs), 

DL: Explicit modelling else cell power = Ptotal
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