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2. Interference Model 
 

 
Figure 2: Interference scenario between the LTE UL and LTE DL. 

  
As illustrated in Figure 2, a scenario is considered where a B LTE network is deployed in 

the same geographical area as an A LTE network. It is assumed that the B LTE network operates at 
11MHz frequency separation that are neighbouring those used by the A network in the downlink 
direction, thereby giving rise to the possibility of UE-to-UE interference from the B network to the 
A network. The victim LTE A_UE is dropped at a random uniformly distributed location within the 
LTE A macro-cell and then LTE B_UE interferers are located at random locations within a hot-spot 
surrounding the LTE A_UE. LTE UE’s locations are different at each Monte Carlo trial. In here we 
evaluate B_UE interferer’s out-of-block EIRP subject to the requirement that, across the ensemble 
of all realisations considered, the victim A_UE does not experience interference that is greater than 
a defined tolerable level. The tolerable interference power level, P _I in dBm/MHz, at the 
victim A LTE UE receiver caused by a non-co-channel UE interferer may be written as [5] 

 
P _I PN GI,A_OP GD,A_OP GA,A_OP                                     (1) 

 
where PN is the thermal noise floor at the receiver in dBm/MHz, GI,A_OP is the noise rise in dB due 
to the presence of intra-system interference power in the down link of the A LTE network, GD,A_OP 
is the tolerable increase in dB of the interference-plus-noise power level at the cell edge, and 
GA,A_OP represents the increase in dB of the tolerable interference due to proximity of the victim to 
its serving base station. The interference allowance, GA,A_OP, accounts for the fact that, as a victim 
UE moves in from the cell-edge and approaches its serving base station, the wanted down-link 
signal increases, and so for a fixed signal-to-interference-plus-noise ratio, the victim receiver can 
tolerate a proportionally greater amount of interference.  
 

GA,A_OP G ,A_OP G ,A_OP 0                                                  (2) 
 
where G ,A_OP and G ,A_OP are the BS to UE mean path-gains in dB at the victim UE’s location and 
the cell edge respectively. For a non-co-channel B_UE interferer radiating with an out-of-block 
EIRP level of POOB,B_OP  dBm/MHz in the vicinity of a victim A LTE UE, one may write 
 

POOB,B_OP GPL, E_ E GPC,B_OP GC P _I                            (3) 
 
where  GPL, E_ E is the UE-UE propagation path loss in dB, GPC,B_OP is a power control factor in 
dB, and GC  accounts for the extent of collision in time between a packet transmitted by the 
interferer and a wanted packet received by the victim. The term GPC,B_OP accounts for the fact that, 
as the interferer UE moves in from the cell-edge and approaches its serving base station, the 
interferer may transmit at a proportionally reduced in-block EIRP, implying a corresponding 
reduced out-of-band EIRP. 
 



3. Simulation and results 
 
 As depicted in Figure 2, a scenario is considered where a B LTE network and an A LTE 
network are deployed in the same geographical area. We also consider the separate distance 
between A operator BS and B operator BS is 0m, 100m. The interference analysis between the LTE 
UEs will be performed as a function of UE’s out-of-block EIRP level. The table 1 presents the 
operational system parameters for Monte Carlo system level simulation. 
 

Table 1: Simulation Parameter value for simulation 
 Parameter Value 

General 

Operating frequency 900MHz 
Number of Monte Carlo trials 5000 

MS-MS separation 1m ~ 25 or 50m 
MS-MS path loss model IEEE 802.11 Model C 

Separation  between A_BS and B_BS Fixed 
MS antenna height 1.5m 

Boltzmann’s constant, k 1.3804 10 W K Hz
Ambient temperature, T 290 Kelvin 

A operator 

Cell radius 1000m 
BS antenna height 30m 

Minimum BS-MS separation 50m 
BS-MS path loss model Extended Urban Hata 

MS antenna gain 0dBi 
Noise-equivalent bandwidth, B 10MHz 

MS noise figure 9dB 
Desensitization 3dB 

Intra-system noise rise 6dB 

B operator 

Cell radius 1000m 
Hot-spot radius 25 or 50m 

BS antenna height 30m 
Minimum BS-MS separation 50m 

BS-MS path loss model Extended Urban Hata 
Number of interferers in hot-spot 2 or 1 

 

 Figure 3 shows the simulation result of interferer UE out-of-band EIRP for using without 
adjacent band interference as a function of BS-BS separate distance. The results are also for a hot-
spot radius of 25m and number of interferers are 2. The results show that LTE UE out-of-band 
EIRP curves coincide almost with each other.  
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Figure 3: CDFs of interferer UE out-of-EIRP for the distance BS-BS. 



 
 

 

 

 

 

 

 

 

 
 
 
 

 Figure 4: CDFs of interferer UE out-of-EIRP for different hot-spot radius. 
 

The results presented in Figure 4 are the CDFs of the LTE UE out-of-band EIRP that the 
victim LTE UE does not experience interference as a function of hot-spot cell radius and number of 
interferers. It should be pointed out that these curve values are sensitive to the number of interferer 
UEs within the examined hot-spot. From the result, we suggest that the corresponding LTE UE out-
of-band EIRP limits for a 5% probability of the victim LTE UE is -40dBm/MHz. This value is 
tighter about 15dB than transmitting mask of LTE UEs. 
 
4. Conclusion 
 

In this paper, we evaluated the impact of UE-UE interference between a LTE systems 
operated by different operators at adjacent frequency band, also taking into account real user 
distribution and investigated the proper technical criteria for use without adjacent interference 
between other operators. For this, a Monte Carlo approach for the computation of the UE EIRP 
limits are used and hot-spot cell is introduced to consider the real user distribution.  

The simulations indicate that the LTE UE out-of-band EIRP limits of -40dBm/MHz can be 
justified for a 5% probability of the victim LTE UE. The proposed value can be applied to evaluate 
the interference between a LTE system for frequency assignment and planning each system 
deployment without an unacceptable interference impact each other. 
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