3GPP TSG-RAN WG4 Meeting #48bis
R4-082496
Edinburgh, Scotland, UK Sep. 29 - Oct. 3, 2008
Agenda Item:
6.1.7.7
Source: 
Ericsson
Title: 
Impact of Multiple Antenna Ports on Cell Selection in a Quasi Stationary Scenario
Document for:
Discussion
1. Introduction

In the last RAN4 meeting (RAN4#48) we presented the simulation results analyzing the impact of using antenna # 1 (i.e. reference symbol: R0) or antenna ports # 1, 2 (i.e. both R0 and R1) for cell selection in purely static radio environment [1]. However, it was suggested in the last meeting that in practice even for a user at rest there exist a non zero Doppler due to movable objects, transmit antenna(s) vibration etc. We have therefore taken into account these comments and feedback by considering very low Doppler and other realistic aspects in our renewed investigation.
2. Field Results in Stationary Environment
As stated above it is important to consider realistic Doppler speeds even in purely static condition with respect to user mobility. In such environment although users are immovable but the environmental factors such as antenna vibration, movable objects etc would lead to non zero but very low Doppler speed. This leads to some level of time diversity influencing the RSRP measurement, which in turn would eventually affect the cell selection decision. In one field investigation in stationary environment it has been observed that most power is indeed concentrated at 0 Doppler and most of the Doppler frequencies are suppressed by more than 50 dB Doppler relative to the center peak [2]. However there are some clusters of power distribution at 0.45 and 0.15 Hz of Doppler [2]. We have therefore used 0.5 Hz Doppler frequency in the analysis.  
3. Simulation Model

The simulation model comprise of a stationary user located in the center of 3 cells of equal strength leading to the geometry factor: Ês/Iot = -3 dB for the respective cells. Two different scenarios comprising of 1 and 2 transmit antennas are simulated to compare the impact on cell selection, which is based on RSRP measurements from the three cells. Compared to previous investigation we have also modelled 100 ms of handover delay i.e. time from UE triggers handover until the serving cell is changed. It is assumed that UE is aware of the second antenna since at -3 dB geometry, the antenna detection is fairly accuracte. Remaining simulation parameters are listed in table 1. 
Table 1: Simulation parameters 
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB i.e. 1.08 MHz

	System bandwidth
	6 resource blocks
	

	Transmit antennas
	1 and 2
	2 cases for comparison; 2 transmit antennas are uncorrelated.

	RSRP measurement period
	200 ms
	

	HO delay 
	100 ms
	Delay between cell selection

	Receive antennas
	2
	Linear average; both antennas with equal gain, no correlation.

	Propagation conditions
	TU and PA
	

	Doppler Frequency
	0.5 Hz
	

	Number of cells
	3
	

	Geometry factor (Ês/Iot)
	[-3, -3, -3] dB
	UE located in center of 3 cells; all cells are equally strong

	Frequency band
	2.6 GHz
	


4. Simulation Results

The UE selects the serving cell out of the 3 possible cells and the selection is based on RSRP measurement. In one scenario only 1 transmit antenna (i.e. R0) is used for RSRP measurement. In another scenario 2 transmit antennas (i.e. R0 and R1) are used for RSRP measurement; in this case RSRP is linear average from both antennas. 

The results are expressed in terms of the CDF of SNR loss for the two scenarios: RSRP based on R0 and RSRP based on R0 and R1. The SNR loss for each scenario is expressed as the difference between the SNR of the selected serving cell and the ideal serving cell. The SNR of ideal serving cell excludes channel estimation errors, L1 filtering and HO delay. The comparison of the CDF of the SNR for the 2 scenarios depicts the performance loss experienced by the UE due to lack of diversity in static conditions. 
The simulation results in PA (single tap channel) and TU enviroments are provided in figures 1 and 2 respectively. If only R0 is used for RSRP the best serving cell is selected in 65% of the cases in PA environment. However, still in 35% of the cases when a stationary user is placed at the cell border the selected serving cell has lower geometry than that of the best possible serving cell. 
For instance, in a one tap channel (PA) environment, 20% / 10% of the stationary users at the cell border have selected a cell with a geometry 2/3.8 dB lower than that of the best serving cell. Similarly, in TU environment the 20% / 10% values are 1.1 / 2 dB respectuvely.
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Figure 1: SNR loss for selected serving cell between 1 and 2 transmit antenna cases in PA0.5
[image: image2.png]CDF

0.5

0.4

03

0.2

0.1

Power level [0 0 0] dB. Channel: TU, 200 ms L1 RSRP filter, 100 ms HO time

T T
—— RSRP using RO and R1
—— RSRP using RO

1 2 3 4 5 6 7
SNR loss for used SC, if HO based on only RO. (compared to ideal best SC) [dB]





Figure 2: SNR loss for selected serving cell between 1 and 2 transmit antenna cases in TU0.5
5. Conlcusion
In this paper we have analyzed the impact of using only R0 for RSRP/RSRQ measurement on the cell reselection in a static situation. Compared to the previous analysis, in this paper more realistic assumptions, which include non-zero Doppler and handover delay, are used. The results show that compared to the case when both R0 and R1 are used for RSRP, around 35% of the cases (in PA environment) the UE does not select the base cell leading to considerable coverage loss. 

This affect is likely to occur in a specific but important scenario e.g. broadband stationary users, which is envision in LTE. We would like to hear the opinion of other companies how to address this specific scenario in RAN4 specifications. 
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