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Roman Maslennikov
University of Nizhny Novgorod
1. Introduction
This contribution proposes amendment text describing enhanced LBS support introduced to assist measurements of signal location parameters and to be included in the 802.16m amendment draft ‎[5]. The proposed text is developed so that it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4]. Current SDD [3] is used as a basis for the text development.
2. References
[1] IEEE P802.16Rev2/D9a, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface for Broadband Wireless Access,” March 2009.
[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”
[3] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”
[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[5] IEEE P802.16m/D1, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
3. Text proposal for inclusion in the P802.16m/D1
========================== Start of Proposed Text ==============================

3. Advanced Air Interface
15.1 Introduction

15.2 Medium access control
15.3 Physical layer (PHY)

15.3.x. PHY Support for Enhanced LBS in downlink
The PHY support for enhanced LBS involves coordinated transmission of LBS beacons across multiple BS’s in a designated Downlink LBS Zone to facilitate MS’s measurements of parameters related to location determination.
15.3.x.1 Downlink LBS zone
To enable enhanced location determination, a dedicated Downlink LBS zone (D-LBS zone) may be defined to transmit Location Beacons to be received by AMS’s and facilitate their measurement of location related parameters (TDOA, RD, etc.) with high accuracy. Such dedicated D-LBS zone , when supported, shall consume the entire downlink subframe and no traffic shall be allocated by ABS/ARS’s inside such zone.

The ABSs/ARSs configured to support D-LBS zone shall coordinate and transmit Location Beacons in accordance with assigned D-LBS transmission plans. The D-LBS zone can be configured for either periodic or event triggered transmission modes.

In Periodic Mode the D-LBS and associated location beacons are transmitted periodically according to a period defined and broadcast by the ABS.

In Event Triggered mode the D-LBS and associated location beacons are transmitted only for a window of time the start and duration of which defined by the ABS. Within this window the D-LBS may also be transmitted periodically, with a period also defined by the ABS. This mode may be triggered by some events such as AMS/ABS’s request for high accuracy location for emergency or other applications. 
15.3.x.1.1 The position of D-LBS zone
Depending on the used D-LBS zone transmission mode, a superframe may or may not contain D-LBS zone. A superframe shall not contain more than one D-LBS zone. When the D-LBS zone is allocated inside a superframe, its location shall be predefined and placed in the first subframe of the last frame of the superframe. The D-LBS zone shall follow after the normal SA-Preamble transmission and shall occupy remaining symbols of the first subframe. Figure 1 shows an example of D-LBS zone allocation for the D-LBS zone periodic transmission mode. The parameter DLZP in Figure 1 is the D-LBS zone transmission period (DLZP) measured in superframes units.
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Figure 1. D-LBS zone allocation
15.3.x.1.2 D-LBS transmission modes

In general, there are two D-LBS zone transmission modes: the periodic mode and the event triggered mode. Only one of these modes shall be supported by the ABS/ARS simultaneously.
In the periodic mode, the D-LBS zone shall be allocated periodically all time on a regular basis. Its relative position during DL transmission is defined by the D-LBS zone period 
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. The D-LBS zone shall start from the superframe number 0 and then repeat with the period 
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 that specifies the number of superframes between subsequently allocated D-LBS zones.
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Figure 2. D-LBS zone in periodic transmission mode

The period of D-LBS zone 
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 may be set to one of the following values in superframe units: 8, 16, 32, 64.
In the beacon mode, the D-LBS zone is transmitted on finite time interval and its position inside of this time interval is configured by the three parameters 
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 is a period of D-LBS zone. It specifies the number of superfames between subsequently allocated D-LBS zones.
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 is an offset of the first D-LBS zone in superframe units relatively to the current superframe count. It specifies the number of superframes to skip from the current superframe number.
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 - is a number of D-LBS zones to be subsequently allocated.
Figure 3 illustrates an example of D-LBS zone allocation in the beacon mode.

[image: image12.emf]SF 

K

SF 

K+1

SF 

K+DLZ

P

SF 

K+DLZ

P

+1

Number of subsequent D-LBS zones DLZ

N

SF 

(DLZ

N

-1)DLZ

P

SF 

(DLZ

N

-1)DLZ

P 

+1

SF 

K-2

SF 

K-1

Period of D-LBS zone DLZ

P

D-LBS zone 

offset DLZ

O

Superframe number (K-2)where information about D-LBS 

configuration parameters is transmitted


Figure 3. D-LBS zone in the Event Triggered Transmission Mode
15.3.x.1.3 Location Beacon Signals
Once the D-LBS zones are defined, the SA-Preamble shall be used as a reference Location Beacon Signal for transmission in such D-LBS zone. The physical structure of the SA-Preamble signal transmitted by each ABS/ARS in the D-LBS zone shall be the same as defined in section 15.3.6.1.2. 

Each ABS/ARS shall send its Location Beacon signal in accordance with the predetermined beacon transmission plan that depends on the IDcell/segment parameter assigned to ABSs/ARSs. The beacon transmission plan ensures time multiplexed transmission of these reference signals across neighboring ABS/ARS’s to simplify MS’s detection and measurements of relevant parameters from several ABS/ARS and improve the accuracy of location determination. 

The D-LBS zone transmission plan spreads synchronous SA-Preamble transmissions from different ABS/ARSs over D-LBS zone OFDMA symbols. To facilitate wideband channel measurement and ensure omni deployment coverage, the SA-Preamble reference signals allocated in the D-LBS zone shall be sent from one transmit antenna.
In general, there are two types of training signal transmission plans defined in the D-LBS zone: a predefined and pseudorandom transmission plans. The predefined transmission plan maps ABS/ARS transmission of the reference signals to particular OFDMA symbols and carrier set within the D-LBS zone. The pseudorandom transmission plan defines a pseudorandom rule that shall be used by ABS/ARS to determine where in the D-LBS zone, a SA-Preamble sequence corresponding to the given IDcell is allocated.
==========================End of Proposed Text ==============================
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