
IEEE C802.16m-09/1127r2

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Advanced Preamble Design for Femtocell Interference Mitigation

	Date Submitted
	2009-05-06

	Source(s)
	Luciano Sarperi, Kevin Power,
Michiharu Nakamura
Fujitsu
	E-mail:

luciano.sarperi@uk.fujitsu.com
kevin.power@uk.fujitsu.com
michi@labs.fujitsu.com
 


	Re:
	802.16m AWD
Reply Comment for AWD Comment #181 (SCH DG Output)


	Abstract
	This contribution proposes additional Advanced Preamble text to reduce interference between femtocells and macrocells.  

	Purpose
	To be discussed and adopted by TGm for incorporation in the 802.16m Amendment Working Document.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Advanced Preamble Design for Femtocell Interference Mitigation
Luciano Sarperi, Kevin Power, Michiharu Nakamura
Fujitsu
Introduction

This contribution addresses the problem of interference on the A-Preamble between femtocells and macrocells.
In the vicinity of a femtocell ABS the macrocell cell ID carried by the A-Preamble can not be reliably detected by an AMS without interference reduction on the A-Preamble because:
· Large signal strength differences between the femtocell and macrocell A-Preamble can exceed the dynamic range of the AMS PHY

· The dynamic range limitation can not be solved by femtocells and macrocells using different segments
Note that interference mitigation approaches for the data region and A-MAP have already been defined in Section 15.8 of the SDD [2].
Interference Analysis

In the following, the dynamic range requirements (difference in signal strength between femto- and macrocell) at the AMS are analyzed for different distances from the femto- and macrocell ABSs. The dynamic range can be regarded as a “hard limit” for the interference level the AMS can tolerate.
We assume that the dynamic range of the AMS receiver including AGC is about 80dB. However, this applies only for the reception of the strongest signal. If the AMS has to detect a weak signal buried by a strong signal then AGC will not help. For the dynamic range relevant for simultaneous reception of a strong and weak signal we assume:

DR = dynamic range of ADC (e.g. ~60dB) - PAPR factor (~6-10dB) - Minimum S/N required (~6dB) - other margins = 40...50dB
The parameters listed in Table 1 were used, which are based on the baseline case in the EMD [1] (where applicable).
Table 1 Parameters

	Parameter
	Setting

	Carrier Frequency
	2.5Ghz

	Ptx macro ABS
	46dBm

	Ptx femto ABS
	25dBm

	Path loss urban/suburban baseline
	130.19+37.6*log10(d[km])

	Path Loss NLOS Room to Corridor, Sec. 3.2.3.4 Indoor Small Office
	43.8+36.8*log10(d[m])+20*log10(f[GHz]/ 5.0)

	Antenna Gain macro ABS
	17dBi

	Cable loss macro ABS
	2dB

	Penetration loss
	10dB

	Site-Site distance
	1500m
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Figure 1 Dynamic Range Required at AMS
Figure 1 shows that  

( 
Dynamic range is exceeded at 3..5m distance from the femtocell ABS when the distance from 
the macrocell ABS is >600m.
In such a case an AMS  will not be able to operate if it is not part of the CSG, since it can not detect the macrocell A-Preamble. Therefore
· Interference coordination between macro- and femtocell ABSs in the form of TDD is required for the A-Preamble.

It should be noted that the required dynamic range could be larger, since the penetration loss assumption of 10dB in [1] is relatively low; additionally the full macrocell antenna gain was assumed (sector center location).  Furthermore, with the Urban Macrocell path loss model in Sec. 3.2.3.1 [1] the dynamic range requirements increase by an additional 2..5dB compared to the baseline urban/suburban case shown in Figure 1. On the other hand, DL power control in the femtocell ABS would reduce this problem, but this is subject to the location of the femtocell AMSs and may therefore not always be possible.

Proposed Modification to A-Preamble Design

Based on the above interference analysis, a TDD interference coordination between macro- and femtocell ABSs is proposed. Macrocell ABSs use all four A-Preamble symbols for the transmission of their preamble information. Femtocell ABSs transmit only one SA-Preamble symbol while the other SA-Preamble symbols shall be idle, as shown in Figure 2 below.
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Figure 2 Proposed A-Preamble design for Femtocell BS 
Proposed modifications to the SCH DG output C80216m- 09/0958r3 
--------------------------------------------------------Start of Text-----------------------------------------------------------       

[Insert the following text into C802.16m-09/0958r3, page 8, line 16]
For the support of femtocell deployment, a femtocell BS should self-configure the segment or subcarrier set for SA-Preamble transmission based on the segment information of the overlay macrocell BS for minimized interference to macrocell if the femtocell BS is synchronized to macrocell BSs. The segment information of the overlay macrocell BS may be obtained by communications with macrocell BS through backbone network or active scanning of SA-Preamble transmitted by macrocell BS. Within a superframe, femtocell ABSs transmit the SA-Preamble only in the 4th frame while in the 1st and 3rd frame the SA-Preamble symbol shall be idled.
--------------------------------------------------------End of  Text-----------------------------------------------------------       
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