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Outage Probability and Throughput Management Using CoMP
under the Coexistence of PS-LTE and LTE-R Networks
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[Abstract]

In the Republic of Korea, the LTE-based public safety (PS-LTE) network is being built for the 700 MHz frequency band. However, the
same bands are also assigned to the LTE-based high-speed railway (LTE-R) network. Therefore, it is essential to utilize the co-channel
interference management schemes for the coexistence of two LTE networks in order to increase the system throughput and to reduce the
user outage probability. In this paper, we focus on the downlink (DL) system for the coexistence of PS-LTE and LTE-R networks by
considering non radio access network (RAN) sharing and LTE-R RAN sharing by PS-LTE users (UEs) to analyze the UE throughput.
Moreover, we also utilize the cooperative communications schemes, such as coordinated multipoint (CoMP) for the coexistence of PS-LTE
and LTE-R networks in order to reduce the UE outage probability. We categorize the coexistence of PS-LTE and LTE-R networks into four
different scenarios, and evaluate the performance of each scenario by the important performance indexes, such as UE average throughput
and UE outage probability.

Key word : Long term evolution-based public safety, Long term evolution-based high-speed railway,
Coordinated scheduling coordinated multi-point, Radio access network sharing, Co-channel interference.
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Table 2. System-level simulation parameters.

Parameters Values

Carrier Frequency 778 MHz

Bandwidth (BW) 10 MHz

Number of PS-LTE 21 Sectors (1-tier, 7 Sites)

eNBs [Only 3 Inner Sectors in the ROL.]
Number of LTE-R Maximum 2 eNBs/Sector beside
eNBs the Railway

PS-LTE eNBs : 4 km

LTE-R eNBs : 1 km

PS-LTE UEs : 40

LTE-R UE : 1

(Train Control Signal)

Rural Macro (3GPP TR 36.837)
Log-normal Distribution

(Mean : 0 dB, St. Dev.: 6 dB)

Inter-eNB  Distance

No. of UEs / Sector

Path Loss Model

Shadowing
(Correlation between eNBs/
Sectors :  0.5/1)
PS-LTE : Winner Il
. (D1-Rural Macro)
Fast Fading -
LTE-R : Winner I
(D2a-Rural Moving Networks)
. PS-LTE UE: 3 Km/h
UE Mobility
LTE-R UE: 250 Km/h
Transmission Modes SISO (1x1)
PS-LTE : VolIP, Video
Traffic Models
LTE-R : VolP

Scheduling Proportional Fair Traffic
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Fig. 12. UE average throughput; scenario 1~4.
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