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1 Introduction

In the last RAN1 meeting (RAN1#48), a new UE measurement called E-UTRA carrier RSSI was agreed to support intra LTE mobility [1]. RAN4 task is to define a set of performance requirements related to this measurement. In this paper we provide some simulation results illustrating the measurement accuracy that can be achieved by E-UTRA carrier RSSI in different propagation conditions.   
2 Types of Measurement Accuracy
The E-UTRA carrier RSSI in [1] has been defined as:  

“E-UTRA carrier RSSI comprises the total received power (dBm) observed by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time interval for an E-UTRA carrier RSSI observation may not need to be explicitly specified, but could be defined in terms of the sub-frame duration. Multiple E-UTRA carrier RSSI observations could be combined to form a single measurement report (filtering).”
It can be used in different stages and scenarios related to handovers:

· Trigger start of measurement GAP assisted measurements

· Triggering of inter-frequency handovers based on load, i.e. based on absolute level of E-UTRA carrier RSSI.
· Triggering of IRAT handovers, i.e. handover to UTRAN or GERAN

· Comparison of loads on different E-UTRA carriers

The above mobility scenarios require that the following sets of accuracy requirements for the carrier RSSI are specified:  
· E-UTRA carrier RSSI absolute accuracy 

· E-UTRA carrier RSSI inter-frequency relative accuracy 
3 Simulation Assumptions and Modelling
In order to observe the measurement accuracy of carrier RSSI, link level simulations are done in different propagation conditions. In the simulation the layer 1 (L1) measurement period is 200 ms. The measurement sampling rate, i.e. the frequency with which the measurement samples (or snapshots) are collected during 200 ms period are up to the UE implementation but need to be  in the order of at least once every 50-70 ms for reliable RSSI estimates, and that assumption have been used here. Each measurement snapshot is about 5 ms long during which the entire received power including that of reference signals is measured. The measurement bandwidth is the central 72 sub-carriers and the total channel bandwidth is considered to be 1.25 MHz. The relevant simulation parameters are also summarized in table 1:
Table 1: Simulation parameters used to study carrier RSSI accuracy
	Parameters
	Value
	Unit

	Measurement bandwidth
	72
	Sub-carriers

	System bandwidth
	1.25
	MHz

	Measurement period
	200 
	ms

	Sampling rate
	Once per 50-70
	ms

	L3 filtering
	disabled
	

	Receive antennas
	2
	

	Propagation conditions
	AWGN, PA3, TU50
	

	Frequency band
	2.6
	GHz

	Total transmit power from own cell [Ior] 
	-70, -67, -64
	dBm

	Interference from other cells [Ioc] 
	-70 
	dBm

	Power received from own cell to Ioc [Ior/Ioc]
	0, 3, 6
	dB


4 Simulation Results on Measurement Accuracy
Simulation results in terms of the distribution of the difference between the estimated carrier RSSI and the ideal RSSI are shown in figures 1 for AWGN. Similar curves in PA3 and TU50 environments are provided in Annex A. In all three cases the largest deviation around the median value is observed at Ior/Ioc = 0 dB or Ior = -70 dBm, which is the case when UE is located in the cell border region. 
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Figure 1: Comparison of estimated and ideal RSSI in AWGN  
Summary of Results: 
The simulation results without any implementation margin at Ior/Ioc = 0 dB for all three propagation conditions are summarized in table 2. The results are shown in terms of the deviation of carrier RSSI from the median value within 5th and 95th percentiles and the difference between the mean and ideal carrier RSSI values. 
Table 2: Carrier RSSI accuracy without implementation margin at Ior/Ioc = 0 dB

	Propagation condition
	RSSI within 5th and 95th percentiles [dB]
	Difference between Mean and ideal RSSI [dB]

	AWGN
	( 0.15
	0.3

	PA3
	( 2
	0.1

	TU50
	( 1
	0.2


5 Requirement Proposal
As in case of RSRP the measurement accuracy is influenced by various factors including: UE implementation aspects and imperfections, the geometry factor, measurement bandwidth etc. As in case of RSRP we prefer to specify one set of requirements based on 1.25 MHz; requirements should not be harder for larger bandwidth. Also considering the ‘general requirements’ approach (i.e. cover all scenarios [3]) and taking into account all other factors discussed above, we believe following accuracy figures (including implementation margins) are achievable with reasonable UE complexity: 

· Intra-frequency Absolute RSSI accuracy in the range of ( [6] dB 
· Inter-frequency RSSI relative accuracy in the range of ( [6] dB
However, we would like RAN4 to do more investigation before agreeing on any performance figures. 
6 Summary

A new measurement called, E-UTRA carrier RSSI was agreed in the last RAN1 meeting. We have discussed two different types of measurement accuracies namely: absolute and inter-frequency relative accuracies, which are needed in LTE. We have provided some initial simulation results illustrating the measurement accuracies of carrier RSSI assuming 200 ms measurement period and 1.25 MHz system bandwidth. We have also proposed some figures including implementation margin but we believe further investigation is needed in RAN4 before finalizing these requirements. 
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Figure A.1: Comparison of estimated and ideal RSSI in PA3  
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Figure A.2: Comparison of estimated and ideal RSSI in TU50 







_1236429546.doc
[image: image1.png]cdf

Ped A 3 km/, loc=-70 dBm

09

0.8

0.7

06

05

0.4

031

0.2

0.1

— lor=-70 dBm
— lor=-67 dBm

— lor=-64 dBm
T

-4 -2 0 2
deltaRSSI=200 ms estimated RSSI-200 ms ideal RSSI [dB]

4








_1236429596.doc

[image: image2.png]cdf

TU 50 km/h, loc=-70 dBm

0.8

0.7

05

0.4

0.2

0.1

— lor=-70 dBm

— lor=-67 dBm

— lor=-64 dBm
T

-3

-2 -1 0 1 2
deltaRSSI=200 ms estimated RSSI-200 ms ideal RSSI [dB]







[image: image1]
_1236429213.doc
[image: image1.png]cdf

AWGN, loc=-70 dBm

09

071

06

041

03r-

01r

— lor=-70 dBm
— lor=-67 dBm

— lor=-64 dBm
T

0.15 0.2

i
0.25

i
03

i
0.35

i
04

T
0.45

deltaRSSI=200 ms estimated RSSI-200 ms ideal RSSI [dB]

0.5

0.55







