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Logical Control Connection for Connection-based Over-the-air Inter
Base Stations Communications
Wendong Hu
STMicroelectronics, Inc.

1. Introduction

Inter base-station (BS) communications are requoedollaborative coexistence of 802.16 Licenseragt
(WirelessMAN-CX) systems, and the development b€ieht, reliable, and secure methods for overdfre-
inter-system communications is critical to guararttes feasibility and overall efficiency of the leddorative
coexistence mechanisms.

We propose a Connection-based Over-the-air InteEBRmunication Mechanism, called Logical Control
Connections (LCC), for inter WirelessMAN-CX systeoordination, which can be established and maiathin
over the air with very low communications overh@azrred in terms of spectrum bandwidth, messaging
latency, and hardware/software complexities.

2. Logical Control Connection

The method of Logical Control Connection is to btk a connection-based logical communication oeén
over the air between two base stations that matvag&VirelessMAN-CX systems respectively. The idéa o
Over-the-air Logical Control Connection is basedtmnfollowing two key concepts:

. Bridge Customer Premier Device (B-CPE)
. Coexistence Connections

2.1 Bridge Customer Premier Device (B-CPE)"

As shown in figure 1, a Bridge CPE (B-CPE) is lechin the overlapping coverage areas of two/multipl
WirelessMAN-CX systems, for which co-existenceaquired.

Note that if there no CPE located in the overlagmaverage areas of two/multiple WirelessMAN-CXteyss,
there should be no coexistence concerns.

A B-CPE, as a regular CPE, associates with onkeobaise station and establishes connections far dat
transmission services, which we refer to as Sei@menections. The associated base station for data
transmissions is called Service Base Station (SeBf)the association is called Service Association.

A Bridge CPE is selected by its service BS for gstence communications. Requested by its servigeaB
bridge CPE associates with another interfering steigon, called Coexistence Base Station (C-B&h which
the service BS requires establishing co-existenoentunications. The association between the Bridgge énd
the Coexistence BS is referred to as a coexistas®eciation. After associated with the CoexistdBfsethe

L CPE is used as the same terminology as SubsStagon
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Bridge CPE establishes connections with the Coemxcst BS, and the established connections are called
Coexistence Connections and are used only for stsde communications.

A Logical Control Connection is established betwtdenservice BS and the coexistence BS over tiwecser
connection and the coexistence connection, withdgé CPE as the relay.

Co-existence dge CPE (associated with BS1)
connection .

el Service A
connections R
$2]

BSO

Figure 1 Bridge CPE and Coexistence Connections

2.2 Coexistence Connections

A coexistence connection, as a regular connecatioraiure, is a connection-based logical controhnkathat
only carries communications for inter-system coexise.

A Coexistence Connections is established and maeddetween a bridge CPE and a coexistence BS) whe
requested by the service BS of the bridge CPE.

A Coexistence Connection can also be establishédramntained between two base stations when tleey ar
within arranges of each other, as shown in figure 2his case, one of the base stations behavae<&E of the
other base station.

A coexistence connection is established and maietaon physical RF channels that are occupieddy th
coexistence BS. No extra physical RF channel iswored for coexistence connections.

The establishment and maintenances of a coexistamgection is performed along with data transrorssiof
the bridge CPE (or service BS, in the case of &g)rcontrolled by the service BS. The procedufes o
establishment and maintenances for coexistencesctions shall be in principle the same as thosedorice
connections, and shall include operations of ragyginnnection acquisitions, and etc.

The service BS shall guarantee that the establishams maintenance operations of coexistence ctionsc
are not co-scheduled with service data transmissiorthe bridge CPE. The high level scheme for co-
scheduling resolutions is described in the nexti@ec
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Figure 2 Coexistence Connections between two Bag®Ss

2.3 Over-the-air Coexistence Communications via LCC

Over-the-air coexistence communications via LCEsblished between the service BS and the corzéste
BS over the service connection and the coexisteageection, with a bridge CPE as the relay.

Functionalities of over-the-air coexistence comroations are for coexistence purpose only, and declu
messaging for co-existence protocols, sensing meas&nt sharing, transmission parameters (such as
frequencies, transmission power), etc.

For a Bridge CPE with a single TX/RX front endslitall be guaranteed that service data transmisarensot
co-scheduled (collided) with coexistence operati@es connection establishment and maintenancerao
message exchange, etc.) on the Bridge CPE. Famttier, the Service BS shall control and schethde
coexistence operations between the Bridge CPEren@Gaoexistence BS. The scheduling scheme for servic
data transmissions and coexistence operationsepieted in figure 3.

Without being scheduled for coexistence operatipnthe Service BS, the Bridge CPE only maintains
communications with the Service BS for service d@asmissions. Any coexistence messages or s¢hgdul
transmitted from the Coexistence BS is ignoredheyBridge CPE. When being scheduled for coexistence
operations by the service BS, the Bridge CPE rdgdesand establishes communications with the Gbexce
BS for coexistence operations. The coexistenceatipes can be performed up to the Coexistence @pera
Period scheduled by the service BS. After the Gxierce Operation Period expired, the Bridge CP&mes
communications with the service BS and terminat@smunications with the coexistence BS.
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Figure 3 Scheduling of service data transmissioiscaexistence operations for a Bridge CPE



