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Introduction
In previous RAN1 meetings, simulation models for relay backhaul link has been agreed within RAN1 and documented in [1]. In this contribution, we provide text proposal for channel models for relay coexistence studies.
Summary
In this contribution, text proposal for channel models for relay coexistence studies has been provided.  
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6.4
Propagation models
In this section, the carrier frequency is assumed to be 2GHz carrier frequency, and R is in km. 
6.4.1 Case 1: ISD of 500 meters

This subsection lists the propagation models to use for the links in a system with a Case 1 ISD of 500 meters

6.4.1.1 Macro-UE link

LOS scenario: PLLOS(R)= 103.4+24.2log10(R)

NLOS scenario: PLNLOS(R)= 131.1+42.8log10(R)

LOS Probability function: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)
MCL is: 70 dB [3]
Lognormal shadowing standard deviation: 10 dB

6.4.1.2 Macro-Relay link

Without site planning

LOS scenario: PLLOS(R)=100.7+23.5log10(R)

NLOS scenario: PLNLOS(R)= 125.2+36.3log10(R)

LOS Probability function: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)

MCL is: [65] dB

Lognormal shadowing standard deviation: 6 dB

With site planning

As the RNs are controlled by the operators, they can do site planning such that the LOS probability between donor- eNB and RNs are maximized in order to increase the throughput/coverage for the backhaul link. Even if the link between the donor-eNB and RN is NLOS, the operators can still do site planning in order to improve the shadowing of the propagation channel. Below are the adjustments on LOS probability and lognormal shadowing when site planning is conducted by the operators [1]:

For LOS: PLLOS(R)
For NLOS: PLNLOS(R)-B, where B=5dB, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment B=0dB.

LOS Probability function: 1-(1- Prob(R))^N, where N=3, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment N=1.
6.4.1.3 Relay-UE link

LOS scenario: PLLOS(R)=103.8+20.9log10(R)

NLOS scenario: PLNLOS(R)=145.4+37.5log10(R)
LOS Probability function: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

MCL is: 53 dB [2]
Lognormal shadowing standard deviation: 10 dB
6.4.1.4 Correlation for shadowing
For the same type of link (i.e. Macro-Relay link, Relay-UE link, and Macro-UE link respectively), a shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and of 1 between sectors of the same site shall be used. Furthermore, no correlation is assumed for shadowing between different types of link (i.e. Macro-Relay and Relay-UE, Macro-Relay and Macro-UE, Relay-UE and Macro-UE).
6.4.2 Case 3: ISD of 1.732 km

This subsection lists the propagation models to use for the links in a system with a Case 3 ISD of 1.732 km

6.4.2.1 Macro-UE link

LOS scenario: PLLOS(R)= 103.4+24.2log10(R)

NLOS scenario: PLNLOS(R)= 131.1+42.8log10(R)

LOS Probability function: Prob(R)=exp(-(R-0.01)/1.0)

MCL is : 80 dB [3]
Lognormal shadowing standard deviation: 10 dB

6.4.2.2 Macro-Relay link

Without site planning

LOS scenario: PLLOS(R)=100.7+23.5log10(R)

NLOS scenario: PLNLOS(R)= 125.2+36.3log10(R)

LOS Probability function: Prob(R)=exp(-(R-0.01)/1.15)

MCL is: [75] dB
Lognormal shadowing standard deviation: 6 dB
With site planning

As the RNs are controlled by the operators, they can do site planning such that the LOS probability between donor- eNB and RNs are maximized in order to increase the throughput/coverage for the backhaul link. Even if the link between the donor-eNB and RN is NLOS, the operators can still do site planning in order to improve the shadowing of the propagation channel. Below are the adjustments on LOS probability and lognormal shadowing when site planning is conducted by the operators [1]:

For LOS: PLLOS(R)
For NLOS: PLNLOS(R)-B, where B=5dB, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment B=0dB.

LOS Probability function: 1-(1- Prob(R))^N, where N=3, for donor macro (from each of its sectors) to relay, otherwise, for non-donor cell and non optimized deployment N=1.
6.4.2.3 Relay-UE link

LOS scenario: PLLOS(R)=103.8+20.9log10(R)

NLOS scenario: PLNLOS(R)=145.4+37.5log10(R)
LOS Probability function: Prob(R)=0.5-min(0.5,3exp(-0.3/R))+min(0.5, 3exp(-R/0.095))

MCL is: 53 dB [2]
Lognormal shadowing standard deviation: 10 dB

6.4.2.4 Correlation for shadowing
For the same type of link (i.e. Macro-Relay link, Relay-UE link, and Macro-UE link respectively), a shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and of 1 between sectors of the same site shall be used. Furthermore, no correlation is assumed for shadowing between different types of link (i.e. Macro-Relay and Relay-UE, Macro-Relay and Macro-UE, Relay-UE and Macro-UE).






