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1   Introduction
In RAN4#Ad-hoc2, RAN4#55 and RAN# e-mail reflector the simulation assumptions for Relay co-existence study were discussed, but there are some issue which are still open. In this contribution we focus on the antenna configuration for interested scenarios and the corresponding MCL.
2 Analysis
2.1 RN Antenna configuration
RAN1 has discussed the relay deployment scenarios for performance evaluation from RAN1’s point of view. In [1] urban indoor, urban outdoor, suburban outdoor, and rural area are introduced as four main deployment scenarios. The deployment type and the most antenna configuration are analyzed for each scenario. The prioritised scenarios are summarized in Table1 below:
Table 1: prioritised scenarios for relay deployments
	Scenario
	Deployment type  
	Antenna Config. 
	Cost

	Urban Outdoor
	Lamp post below rooftops
	Dual (directional donor, omni coverage)
	Low

	
	Lamp post below rooftops
	Single omni 
	Low

	Urban Indoor 
	N.A.
	Dual (directional donor, omni coverage)
	Low

	Suburban Outdoor
	Lamp post above rooftops
	Dual (directional donor, omni coverage)
	Low/Medium

	Rural Area
	Mast, similar to eNB
	Dual (directional donor, directional coverage)
	Medium


In TR36.814 the antenna configurations for Relay simulation are summarized in table2.It is clear that the directional antenna of access link is introduced for rural scenario and coverage extension, and it should be set on mast, which is similar to eNB. In TS36.942 the Macro cell antenna height is 30m and antenna gain is 15dBi including feeder loss for 2GH band. In TS25.942 section 4.1.1.2 the BS antenna height for rural area is defined as [20]m. We propose that for directional antenna of access link the antenna height could be 20m and the antenna gain should be 15dBi. The proposed parameters of RN antenna are shown in table3.
Table2 Antenna configuration of Relay in 36.814
	Parameter
	Description
	Case 1
	Case 3
	Case 1/3 Indoor

	HRN
	RS antenna height
	5m
	5m, 10m
	Outdoor antenna: 

case 1: 5 m 

case 3: 5 m, 10 m

Indoor antenna: N/A

	Antenna Configuration

	One antenna set
	5dBi,  Omni
	5dBi,  Omni
	N/A

	
	Two antenna sets
	Relay-UE link:

5dBi antenna gain,

Omni
Macro-Relay link

7dBi, directional
	Relay-UE link:

5dBi antenna gain, 
Omni
or
directional pointing away from the donor cell
Macro-Relay link

7dBi, directional
	Relay-UE link:

5dBi antenna gain,

Omni
Macro-Relay link

Indoor donor antenna: 5dBi, directional
Outdoor donor antenna: 7dBi, directional

	
	
	
	
	


Table3 Proposed Relay antenna parameter for co-existence study 
	Scenario
	1
	2
	3

	Backhaul link
	Directional

7dBi,5m
	Directional

7dBi,5m
	Omni

5dBi,5m
One antenna set

	Access link
	Omni

5dBi,5m
	Directional

15dBi,20m
	


Note: The directional antenna in table 2 and table 3 has the following pattern: 
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2.2 RN- UE MCL
The coupling loss between RN and UE is depending on the deployment scenario and the antenna gain values. Different deployment scenarios give raise to a large variation in coupling loss values. For MCL of RN-UE in urban area it is appropriated to reuse the MCL of Local Area BS class, i.e., 45dB, which is derived by urban indoor. But for rural area case with directional antenna for access link the value should be modified. According to the specific rural parameter in table4.1 of TS25.942, the horizontal separation between BS(RN) and UE is 30m, BS antenna gain is 15dBi including feeder loss, the MCL of RN-UE in rural is calculated as:  
MCL=Path loss in free space-antenna gain= [38.25 +20 log d (m)]dB-15dBi≈ 53dB

Note: The body loss is not considered.

So it is proposed to define MCL of RN-UE separately for rural and urban area as table 4:
Table 4 Minimum Coupling Losses

	Environment
	Scenario
	MCL

	Urban Area
	RN ( UE
	45dB

	Rural Area
	RN ( UE
	53dB


3 Conclusion
 In this contribution the proposals are presented for antenna configuration of RN and the RN-UE MCL, which are specified in table3 and table4, respectively.
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