3GPP TSG RAN WG4 Meeting #63


   


   







R4-123072
Prague, Czech Republic, May 21-25, 2012



Agenda item:


8.4.2
Source:
Alcatel-Lucent
Title:
Deployment Scenarios and Assumptions     
Document for:

Discussions and Decision  
1 Introduction 
In the previous meeting, the various applications of the AAS have been introduced in Section 5.1 of the Technical Report. They are Tilt and Beamwidth control, MIMO techniques, Frequency antenna dependent, and Per RB transmission and reception. For deriving the RF requirements for AAS, a realistic deployment scenario assumption is important as the performance of AAS is highly dependent on the particular deployment scenario. Therefore it is crucial that the requirements are representative of real life deployments of the AAS system. 

In this contribution, we elaborate further the two deployment scenarios that in our view should be considered. We focus on the basic system model assumptions and the corresponding parameters for the simulation studies. The antenna pattern has been proposed in a separate contribution in [1].
2 Deployment Scenarios 
As described In Section 5.2.1 of the Technical Report, Wide Area, Medium Range, and Local Area coverage of AAS deployment has been listed, referred to as Macro AAS, Micro AAS and Pico AAS. Hence, homogeneous deployments of Macro AAS, Micro AAS, and Pico AAS should be considered. 

We propose further that in the interest of time during this feasibility study, macro AAS should be prioritized. In addition, to further schedule the work, coordinated deployments can be considered first.
Proposal 1: Macro AAS with coordinated deployment should be prioritized over the other scenarios. 

Two applications of AAS that have been mentioned are the user specific beamforming and the vertical beam control. Both exploit the AAS capability in forming multiple beams of variable beamwidth dynamically. The UE specific beamforming is shown in Figure 1 below. 
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Figure 1: UE-Specific Beamforming  
Both techniques have been shown in extensive performance studies in RAN1 to provide capacity enhancement. Their performance is morphology and UE distribution dependent. UE specific beamforming increases the signal towards a particular UE and at the same time reduces interference by using more aggressive tilts towards near users. 
In another application scenario, vertical sectorization creates two radial sectors (each with separate IDs or same cell ID) inner and outer cell, providing overall capacity increase by virtue of doubling the resources. The two vertical beams can be realized by combining the different weights element of the antenna array. The resultant cell sectorization is shown below in Figure 2, where an inner and outer cell is created through vertical beamforming (sectorization).  
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Figure 2: Vertical Sectorization - (Top View) Inner and Outer Cell
In our view, the UE specific beamforming application scenario should be considered the baseline deployment scenario for AAS eventhough vertical sectorization and others such configuring two vertical sector for the DL and UL coverage separately should not be excluded. We propose that the following assumptions to be adopted for the system model for Macro AAS:
Proposal 2: 

1. A single vertical sector is modelled for the uplink and downlink. The corresponding AAS antenna pattern for each vertical sector is TBD. Study involving two vertical sectors is TBD. 
2. UEs are dropped separately within the vertical sector(s) to ensure sufficient number of users served per vertical sector. Alternative user association in each vertical sector can also be considered, such as the hotspot or non-uniform distribution of users as used in TR 36.814. The number of UEs per vertical sector is TBD.
3. In the downlink, the BS controls the beam on which the signals have to be sent for each UE. In the uplink, the beams used by the UE depend on the location of the UE within the cell.

4. Both coordinated and uncoordinated Macro AAS deployment should be considered.

3 Proposal: System Model Parameters

Based on the discussions and proposals described in the above section, the following deployment scenarios and associated parameter settings are proposed.
Table 1: Macro AAS Deployment Scenarios Assumptions
	Parameter
	Setting

	Deployment scenario
	Macro homogeneous

Coordinated and uncoordinated Macro deployment

	Vertical Beamforming / Sectorization
	1 Cell vertical sectorization for both the downlink and uplink
2-Cell vertical sectors is TBD.

	ISD
	· 500 m

· 1732 m

	Maximum eNodeB transmit power
	Macro: 46 dBm



	BS height
	32m

	Frequency / bandwidth
	2GHz, 10 MHz

	Channel model, UE speed
	ETU, 3 km/h

	Antenna gains & configuration
	Macro: three-cell, 14 dBi including connector loss
3-D Antenna Pattern (see Ref [1])
UE: omni, 0 dBi

	Shadow fading
	Log-normal, std. deviation=10 dB, 

Shadowing correlation between cells=0.5

	Number of UEs per Vertical Sector
	TBD

	UE Height
	1.5m

	Minimum distance between UE and macro node
	>= 35m

	UE distribution
	Uniform (macro UEs), 

	UL Power Control
	None and PC Set as per TR36.942

	UE-BS Path loss model 
	As per TR 36.814
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