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1. Introduction
At the RAN1#53bis, it was decided to modify the RSRP measurement definition to be 

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.

Thus the UE may base its RSRP measurements on either one or two RS ports.  In this contribution we investigate the relative performance of these two options for stationary users. 

In ‎[1] simulation results were shown for users at an arbitrary long term fading positions.   In this contribution we consider users with long term fading following Case 1 assumptions.  We find that UE’s using only a single RS port can have their performance significantly degraded.  We therefore believe that RAN4 should consider this situation in designing its testing scenarios.
2. Simulation Results

In the simulations we assume that a stationary user is placed randomly within the center cell of a 57 cell layout.  Assuming perfect knowledge of all channels on the appropriate port, the UE chooses the eNodeB with the strongest sum power over the 5MHz BW considered.  All eNodeB’s are assume to be equipped with 2 transmit antennas.  Relevant simulation parameters are given in Table 1.  

We see in Figure 1 the SNR distribution assuming diversity transmission for stationary users using either 1 or two antenna ports for antenna selection.  The two antenna port users have approximately 0.5 dB better performance at the cell edge. 

When we look at individual performance in Figure 2 we see that roughly 6% of stationary users are impacted by a poor selection of primary cell, with 4 % loosing more than 1 dB in performance.  When we consider only cell edge users Figure 3, 35 % of cell edge users are impacted with 14 % of them loosing more than 1 dB of performance.   
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Figure 1 CDF of instantanious SNR of users
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Figure 2 CDF of difference of instantanious SNRs for user with cell selection based on 1 RS vs users with cell selection base on 2 RS
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Figure 3 CDF of difference of instantanious SNRs for cell edge users user with cell selection based on 1 RS vs users with cell selection base on 2 RS
Table 1 Simulation Parameters

	Parameters
	Value
	Comments

	Number of Cells 
	57
	

	Bandwidth
	5 MHz
	

	Operating Frequency
	2 GHz
	

	Minimum Mobile-to-BS Distance
	35 m
	

	Test Sector
	Centre 3 Cells
	

	Sector Orientation
	Bore-Sight Pointing
	

	Antenna Pattern
	70° (-3dB) with 20 dB front-to-Back, (
[image: image4.wmf]dB

3

q

=70°, and 
[image: image5.wmf]m

A

=20dB
	
[image: image6.wmf]ú

û

ù

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

m

dB

A

,

12

min

3

q

q



	Path loss Model
	128.1 +37.6log10(d)
	d in km

	Log-Normal Shadowing Standard Deviation
	8 dB
	

	BS Shadowing Correlation
	0.5
	

	UE Noise Figure
	9 dB
	

	Thermal Noise Density
	-174 dBm/Hz
	

	NodeB Antenna Gain
	15 dB
	

	UE Antenna Gain
	0 dBi
	

	BS Maximum PA Power
	43 dBm
	

	Other Loss
	20 dB
	Including cable and penetration losses

	Cyclic Prefix Duration
	Short
	

	Channel Estimation Algorithm
	Perfect
	

	Cell Size
	500 m
	ISD

	Cell Edge user
	Bottom 5 percentile of users
	


3. Conclusions
From the simulation results presented in this contribution, it can be noticed that If a UE is using only a single RS port for Cell selection and has very low mobility the performance impact is present but not debilitating, with cell edge losses of roughly 0.5 dB.  The choice of whether to mandate use of the second antenna port should be balanced against the expected gains, as well as the resultant complexity.  
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