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Title: SYSTEM, APPARATUS AND METHOD FOR COMMUNICATING MESSAGES USING MULTIPLE FREQUENCY HOPPING
SEQUENCES

Abstract: Systems, apparatuses and methods for communicating messages via frequency hopping and utilizing multiple
different frequency hopping sequences to facilitate the message or other data exchange. A transmitter frequency hopping
sequence is provided that is derived from a set of available frequencies. A receiver frequency hopping sequence is also
derived from those frequencies. The transmitter frequency hopping sequence differs from the receiver frequency hopping
sequence, at least in regards to the order that the frequencies of the respective sequence will be involved in the message
communication. The next frequency in the transmitter frequency hopping sequence is identified in which to transmit data. The
data is transmitted at the identified communication frequency when that same frequency arises in the receiver frequency
hopping sequence.
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Title: METHOD AND APPARATUS FOR ALLOCATING A PHYSICAL RANDOM ACCESS CHANNEL IN AN OTHOGONAL FREQUENCY
DIVISION MULTIPLEXING COMMUNICATION SYSTEM

Abstract: A method and eNode B are disclosed that allocate a Physical random access channel (PRACH) in an Orthogonal
Frequency Division Multiplexing communication system. In one embodiment, the eNode B maintains a predetermined location
of a PRACH within a sub-frame, which predetermined location is adjacent to a Physical uplink control channel (PUCCH),
allocates one or more sub-frames of a radio frame to a PRACH, and receives an access attempt over the PRACH based on
the predetermined sub-frame location and the allocated one or more sub-frames. In another embodiment, the eNode B
allocates one or more Physical Resource Blocks (PRBs) of one or more sub-frames of a PRACH hopping pattern period to a
PRACH and informs a user equipment of the PRBs allocated for the PRACH by transmitting a first parameter informing of a
slot configuration and a second parameter informing of a duration of a PRACH hopping period.
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Title: ENHANCED PRACH SCHEME FOR POWER SAVINGS, RANGE IMPROVEMENT AND IMPROVED DETECTION

Abstract: Enhanced random access procedures for link-budget-limited user equipment (UE) devices are disclosed. A user
equipment device may transmit a first message containing a Physical Random Access Channel (PRACH). The PRACH contains
instances of a Zadoff-Chu sequence, and may be transmitted repeatedly as part of a single random attempt, to facilitate
correlation data combining at the base station. The available Zadoff-Chu sequences may be partitioned among a plurality of
sets, each set being associated with a respective Doppler shift range (or frequency hop pattern or time repetition pattern). A
UE device may signal Doppler shift (or other information) to the base station by selection of one of the sets. The first PRACH
transmission and the following PRACH transmission may occur in consecutive subframes. A UE device may select from a
special set of Zadoff-Chu sequences (different from a conventional set of sequences), to signal its status as a link-budget-
limited device.
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