
3GPP TSG-RAN WG4 Meeting #48
R4-081984
Jeju, Korea, August 18-22, 2008
Agenda Item:
6.1.7.7
Source: 
Ericsson
Title: 
Impact of Multiple Antenna Ports on Cell Selection
Document for:
Discussion
1. Introduction

In the last RAN1 meeting the RSRP definition was revised based on RAN4 LS. According to the agreed definition, the UE is required (mandated) to use only reference symbols R0, which are sent from antenna port # 0, for the determination of RSRP even if R1 are present [1]. The current definition is reproduced in annex A. 
In most scenarios the use of R0 for RSRP/RSRQ is likely to be sufficient. However, in purely static situation as shown in this paper, there appears to be considerable system impact. We suggest that this issue is addressed by defining a suitable test case.   
2. Impact in Stationary Scenario
The handover decision are based on RSRP (or RSRQ) reported values, which in turn are to be measured from R0 even if 2 or more antennas are presented according to the current agreement. In mobility state (non-zero Doppler) time diversity is achieved due to time variation of the signal due to user mobility. However, in a purely stionary state (zero Doppler) the use of more than one antenna (i.e. 2 antennas) for RSRP/RSRQ measurement would lead to better selection of cell. This is because the signal received from two transmit antennas of the same cell would undergo through different, if not totally independent, fading. In the following section we analyze similar scenario to quantify the impact.    
In E-UTRAN the mobile broadband scenario in which a stationay user is downloading very high data rate would be fairly common. Depending upon the location, such a user could be served by an indoor or an open area base station. 

3. Simulation Model

The simulation model comprise of a stationary user located in the center of 3 cells of equal strength (0 dB geometry). 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. Simulation parameters are listed in table 1. We provided similar results in RAN1 [2]. 
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.

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

	Propagation conditions
	TU and PA
	

	Doppler Frequency
	0 Hz
	Stationary users

	Number of cells
	3
	

	Geometry factor (Ês/Iot)
	[0, 0, 0] dB
	UE located in center of 3 cells

	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 performance measure is the difference in SINR (or geometry factor) between cell selection based on 1 transmit antenna (R0 only) and cell selection based on 2 transmit antennas (both R0 and R1). This difference thus corresponds to the performance loss experienced by 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. As shown by the figures, in case RSRP is only measured on transmit antenna 0 the best serving cell is selected in 65% of the cases. 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 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 1.5/3.2 dB lower than that of the best serving cell. Similarly, in TU environment the 20% / 10% values are 1.0 / 1.8 dB respectuvely.
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Figure 1: SNR loss for selected serving cell between 1 and 2 transmit antenna cases in PA
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Figure 2: SNR loss for selected serving cell between 1 and 2 transmit antenna cases in TU
5. Conlcusion and Proposal
In this paper we have analyzed the impact of using only R0 for RSRP/RSRQ measurement on the cell reselection in a static situation. The results show that compared to the case when both R0 and R1 are used for RSRP, around 35% of the cases the UE does not select the base cell leading to considerable coverage loss. 
Since this affect is observed in a specific but important scenario (e.g. broadband stationary users), therefore we suggest that RAN4 defines a test case under stationary conditions. This would ensure that the UE in such situation selects the base cell. A test scenario is proposed in a separate contribution [4]. 
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5.1.1 Reference Signal Received Power (RSRP)

	Definition
	Reference signal received power (RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth.

For RSRP determination the cell-specific reference signals R0 according to TS 36.211 [3] shall be used. If the UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP.
If receiver diversity is in use by the UE, the reported value shall be equivalent to the linear average of the power values of all diversity branches. 

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,

RRC_CONNECTED inter-frequency


Note 1: The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
Note 2: The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
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