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Introduction
Relay evaluation methodology was accepted within 16m EMD in #57 meeting. In this evaluation methodology, test scenario was included for ART(Above Rooftop) RS. The test scenario mainly was focused on the evaluation of throughput enhancement. The goal of Relay is for cell throughput enhancement and cell coverage extension.  Therefore the test scenario for cell coverage extension has to be included. The test scenarios had been evaluated in [2]. In this document we define the scenario for cell coverage extension evaluation. 
Text Proposal
[Insert the following text as section 14 of the 16m EMD document:]
1.1. Test Scenarios

Two basic scenarios with Relay Stations (RS) are defined for the purpose of system level simulations: 

· Above Rooftop (ART) RS scenario 

· Two relays per sector for throughput enhancement scenario
· Two relays per sector for coverage extension scenario
· Artificial Shadow Region (ASR) scenario
· Below Rooftop (BRT) RS scenario 

· Specific scenario if for further study

1.1.1. Above Rooftop RS Scenario
1.1.1.1. Two Relays per Sector Scenario for Throughput Enhancement
In this scenario two RSs are deployed in each sector for the evaluation of throughput enhancement. The positions of the relays are determined by the BS-RS distance r and the angle ( between the boresight direction of the BS sector antenna and the LOS to the RS (refer to Figure 28). By default the distance r is equal to 3/8 of the site-to-site distance and the angle ( is 26º. A value of 30º may optionally be used. Note that specified recommended values of r and ( are currently aligned for DL spatial multiplexing of relay links assuming that the BS is equipped with 4 antenna elements and antenna spacing equals 4 wavelengths. The values of r and ( for the BS equipped with 2 antenna elements are TBD. The optional parameters are aligned with the case when no beamforming and spatial multiplexing techniques are applied. The defined values for r and ( are not obligatory and may be changed for other simulation scenarios, but in this case their values must be specified by the proponents. The particular choice may be justified by specific BS antenna system parameters (i.e., antenna spacing and number of antenna elements) and used signal processing techniques. For instance, the angles may be selected to reduce the amount of interference from neighboring cells or to increase the performance of spatially multiplexed relay links for a given BS antenna configuration. 
1.1.1.2. Two Relays per Sector Scenario for Coverage Extension 
For the evaluation of cell coverage extension, two RSs to configure multi hop link are deployed in each sector. Distances between BSs are widened and RSs are positioned at the edge or outside of the BS coverage. rcell denotes the cell radius covered by the BS. The positions of the relays are determined by the BS-RS1 distance r1 and the BS-RS2 distance r2. The angle ( between the boresight direction of the BS sector antenna and the LOS to the RS is 0º (refer to Figure 28).

Figure 30 illustrates the deployment scenario with two ART RSs per sector for the RS placement angle of 0º in the 19 cell topology. In this topology the distance r is equal to the r1 and the distance between BSs is denoted as r3 which is r1+ r2.
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Figure 30: ART Deployment scenario with two RSs of placement angle 0º
1.1.1.3. Artificial Shadow Region (ASR) Scenario 

This scenario is also for the evaluation of coverage extension. The RS can provide service for users in coverage holes that exist due to deep-shadow fading and in valleys between buildings. Shadow fading values for MSs, located in the ASR, are artificially raised above the threshold, which depends on the shadow fading model. Positions of ASR are determined by the same as the way described in Section 14.1.1.1 and RSs are located in that region. Figure 31 illustrates the deployment scenario with two ASRs and two ART RSs per sector. The radius rASR of ASR may be calculated by
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where, A is the cell area(km2), R is the constant that can be determined from the threshold value of  the magnitude of shadow fading, and N denotes the number of ASR per cell.
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Figure 31: Two ASR and ART deployment scenario
Figure 32 (a) shows the example of shadow fading generated by spatial correlation model [3], and (b) is the CDF of shadow fading. R can be obtained by determining the threshold in the CDF. If the magnitude of shadow fading of ASR is higher than the threshold value of 15dB, then R is 3 %.
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Figure 32:  shadow fading (a) magnitude(dB) (b) CDF (standard deviation : 8dB)
------------------------------------------------------------End of the text----------------------------------------------------------
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