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1. Introduction

This contribution presents uplink simulations results for the FDD 10MHz LTE ( 10MHz LTE coexistence scenario.
2. Simulation assumptions
The simulation models and assumptions are according to [1] and [2]. 
3. Simulation results

3.2
5 MHz LTE ( 5 MHz WCDMA UL

The WCDMA system has been modeled based on TR 25.942.

The LTE uplink model is as proposed in [2]. The power control equation proposed  therein is: 


[image: image1.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ù

ê

ê

ë

é

÷

ø

ö

ç

è

æ

´

=

-

g

L

L

R

P

P

ile

x

t

,

max

,

1

min

min

max


We use it here in the equivalent form: 

Pt = alpha+noise-gamma*patgain (pathgain, noise and power in dB and dBm)

Figure 1 presents results for the degradation of WCDMA uplink capacity in terms of number of speech users, using parameters alpha=35dB and gamma=0.8. The shape of the curve is similar to the one of TR25.942 but shifted by 5dB, i.e. the impact from an aggressing LTE is higher for the same ACLR as for UMTS aggressor.
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Figure 1: Degradation of WCDMA uplink speech capacity in % versus ACIR for uncoordinated networks, 
4 RB per UE
3.2
10 MHz LTE ( 10 MHz LTE UL
First, results are presented for power control parameters:
alpha=35dB

gamma=0.8
For uncoordinated (worst case) networks, Figure 2 shows the 5%, 10%, 50% and 90% percentile and the mean of the user throughput in terms of number of bits per RB versus ACIR for uncoordinated networks. A RB is 375kHz wide and one subframe of 0.5ms long. 
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Figure 2: Throughput in number of bits per RB versus ACIR for the uncoordinated case, 
8RB per UE
Figure 3 shows the bit throughput degradation in % versus ACIR for uncoordinated networks. 
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Figure 3: Degradation of throughput in number of bits per RB in % versus ACIR for uncoordinated networks, 
8 RB per UE
Figure 4 shows the results for 4 RB per UE. Here alpha=32dB, thereby keeping the same SNR value for each UE as in the 8 RB per UE case (for UEs that operate inside the min and max power limits).
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Figure 4: Degradation of throughput in number of bits per RB in % versus ACIR for uncoordinated networks,
4 RB per UE

Figure 5 shows the results for 24 RB per UE. Here alpha=40dB to account for the different noise bandwidth per UE.

[image: image6.png]Throughput degradation (%]

Throughput degradation, uncoordinated

Eil

percentlles:
5%
10%
mean
50%
90%

18-

16

14

12

10

[
0 0 3 40 s B0 70 80 0 im0
ACIR [dB]




Figure 5: Degradation of throughput in number of bits per RB in % versus ACIR for uncoordinated networks,
24 RB per UE
For completeness, Figure 6 shows the complete CDF of the number of throughput for the uncoordinated case separately for each ACIR value.
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Figure 6: CDF of number of bits per RB  for uncoordinated networks, 8RB per UE
For comparison, results are presented for power control with full path loss compensation, where 

gamma=1

alpha=20dB (for beta=1 alpha can be interpreted as an SNR target).
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Figure 7: Throughput in number of bits per RB versus ACIR for uncoordinated networks, 8RB per UE
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Figure 8: Degradation of throughput in number of bits per RB in % versus ACIR for uncoordinated networks, 8RB per UE
With this power control scheme, the variance in the throughput is smaller, resulting in lower 50% and 90% throughput, but allowing for slightly higher 5%-throughput. The degradation of the throughput is almost the same as for alpha=35; gamma=0.8.

Results for power control parameters alpha=70dB, gamma=0.5 are presented in Figure 9 and Figure 10 (8 RB per UE). With this power control scheme, the variance of the throughput is even larger than with alpha=35dB, gamma=0.8. It is believed that the power control should not reduce the variance of the throughput too much compared to the case without power control. Generally it is more appropriate that the scheduling takes care about the throughput fairness rather than the power control. Since RAN4 scheduling does not take into account throughput fairness, the throughput variance shown in the figures in this document are larger than what can be achieved with appropriate scheduling.
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Figure 9: Throughput in number of bits per RB versus ACIR for the uncoordinated case, 
8RB per UE
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Figure 10: Degradation of throughput in % versus ACIR for uncoordinated networks, 
8 RB per UE
4. Summary
In this contribution uplink simulations results for the 10MHz LTE ( 10MHz LTE UL and 5MHz LTE ( 5MHz WCDMA UL coexistence scenarios as defined in [1] have been presented.

For WCDMA the capacity degradation in terms of speech users per cell and for LTE the 5%, 10%, 50% and 90% percentile and the average of the per user throughput for the uncoordinated case have been investigated.
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