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RESOURCE ALLOCATION SIGNALING OF
WIRELESS COMMUNICATION NETWORKS

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. provisional application

No. 61/363,068 filed on July 9, 2010, the contents of which is hereby incorporated

by reference herein.

BACKGROUND

[0002] In an advanced broadband wireless system, an air link refers to a

communication channel between the BS (Base Station) and an MS (Mobile

Station) using the air as media. A scheduling-based media access control (MAC)

is used to manage/control the usage of the air link resources. With the

scheduling-based MAC, the BS uses collected information about resource

requirements to allocate air link resource for the MSs, where the resource

allocations are specified in the control signal, called Advanced MAP (A-MAP)

Information Elements (IEs). An A-MAP IE specifies who, when, where, and how

to transmit/receive. The when and where specifies the air link resources in an

orthogonal frequency division multiple access (OFDMA) two-dimensional frame

structure in both time-domain and frequency-domain.

SUMMARY

[0003] A method for resource allocation in assignment of information

elements (IEs) comprises defining sets of selective starting locations (L) and

allocation sizes (S) in combinations (L,S) for resource allocations, based on a

predetermined total number of available logical resource units (LRUs) and valid

resource allocations; and defining a mapping of a resource index to each

combination (L,S), wherein the location size S is a number of LRUs.



BRIEF DESCRIPTION OF THE DRAWINGS

[0004] A more detailed understanding may be had from the following

description, given by way of example in conjunction with the accompanying

drawings wherein:

[0005] FIG. 1A is a system diagram of an example communications system

in which one or more disclosed embodiments may be implemented;

[0006] FIG. I B is a system diagram of an example wireless

transmit/receive unit (WTRU) that may be used within the communications

system illustrated in FIG. 1A;

[0007] FIG. 1C is a system diagram of an example radio access network

and an example core network that may be used within the communications

system illustrated in FIG. 1A;

[0008] FIG. 2A is an example of a downlink (DL) physical (PHY) structure

with frequency partitions and different types of logical resource units (LRUs);

[0009] FIG. 2B shows an example mapping for the PHY structure shown in

FIG. 2A; and

[0010] FIG. 3 is an example of control channel allocations.

DETAILED DESCRIPTION

[001 1] Resource allocation constraints may be used to reduce the number of

valid allocations so that the required signaling information field in the

assignment A-MAP IEs may be efficiently coded by only signaling the valid

allocations. For example, one allocation may not cross two different LRU types

(e.g., miniband LRU (NLRU), subband LRU (SLRU) or distributed LRU (DLRU),



but not mixed), and/or one allocation may be contained in the same frequency

partition and may not span multiple frequency partitions.

[0012] The A-MAP IE mapping may be constrained and reduced by not

mapping to resource locations for resources occupied by the downlink and uplink

control channels in a subframe.

[0013] The assignable allocation sizes may be limited, the allocation

starting position may be limited, or both the sizes and the starting locations may

be limited to reduce the required RI (Resource Index) mapping.

[0014] Information regarding the maximum allocation size, the given

STC_rate and the TTI_length may be used to derive the value range of the

number of LRUs for an allocation so that the number of allocations that need to

be signaled in the assignment A-MAP IEs may be effectively reduced.

[0015] The size of RI (Resource Index) may be extended by one or more

additional bits that are reserved and unused, or by reshuffling some other fields

of the current assignment A-MAP IE.

[0016] Additionally, other mechanisms may be used to support allocations

of discrete LRUs.

[0017] These embodiments may be used independently or in any

combination.

[0018] FIG. 1A is a diagram of an example communications system 100 in

which one or more disclosed embodiments may be implemented. The

communications system 100 may be a multiple access system that provides

content, such as voice, data, video, messaging, broadcast, etc., to multiple

wireless users. The communications system 100 may enable multiple wireless

users to access such content through the sharing of system resources, including

wireless bandwidth. For example, the communications systems 100 may employ

one or more channel access methods, such as code division multiple access



(CDMA), time division multiple access (TDMA), frequency division multiple

access (FDMA), orthogonal FDMA (OFDMA), single-carrier FDMA (SC-FDMA),

and the like.

[0019] As shown in FIG. 1A, the communications system 100 may include

wireless transmit/receive units (WTRUs) 102a, 102b, 102c, 102d, a radio access

network (RAN) 104, a core network 106, a public switched telephone network

(PSTN) 108, the Internet 110, and other networks 112, though it will be

appreciated that the disclosed embodiments contemplate any number of WTRUs,

base stations, networks, and/or network elements. Each of the WTRUs 102a,

102b, 102c, 102d may be any type of device configured to operate and/or

communicate in a wireless environment. By way of example, the WTRUs 102a,

102b, 102c, 102d may be configured to transmit and/or receive wireless signals

and may include user equipment (UE), a mobile station, a fixed or mobile

subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA),

a smartphone, a laptop, a netbook, a personal computer, a wireless sensor,

consumer electronics, an advanced mobile station (MS), and the like.

[0020] The communications systems 100 may also include a base station

114a and a base station 114b. Each of the base stations 114a, 114b may be any

type of device configured to wirelessly interface with at least one of the WTRUs

102a, 102b, 102c, 102d to facilitate access to one or more communication

networks, such as the core network 106, the Internet 110, and/or the networks

112. By way of example, the base stations 114a, 114b may be a base transceiver

station (BTS), a Node-B, an eNode B, a Home Node B, a Home eNode B, a site

controller, an access point (AP), a wireless router, an advanced base station (BS),

and the like. While the base stations 114a, 114b are each depicted as a single

element, it will be appreciated that the base stations 114a, 114b may include any

number of interconnected base stations and/or network elements.



[0021] The base station 114a may be part of the RAN 104, which may also

include other base stations and/or network elements (not shown), such as a base

station controller (BSC), a radio network controller (RNC), relay nodes, etc. The

base station 114a and/or the base station 114b may be configured to transmit

and/or receive wireless signals within a particular geographic region, which may

be referred to as a cell (not shown). The cell may further be divided into cell

sectors. For example, the cell associated with the base station 114a may be

divided into three sectors. Thus, in one embodiment, the base station 114a may

include three transceivers, i.e., one for each sector of the cell. In another

embodiment, the base station 114a may employ multiple-input multiple output

(MIMO) technology and, therefore, may utilize multiple transceivers for each

sector of the cell.

[0022] The base stations 114a, 114b may communicate with one or more of

the WTRUs 102a, 102b, 102c, 102d over an air interface 116, which may be any

suitable wireless communication link (e.g., radio frequency (RF), microwave,

infrared (IR), ultraviolet (UV), visible light, etc.). The air interface 116 may be

established using any suitable radio access technology (RAT).

[0023] More specifically, as noted above, the communications system 100

may be a multiple access system and may employ one or more channel access

schemes, such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA, and the like. For

example, the base station 114a in the RAN 104 and the WTRUs 102a, 102b, 102c

may implement a radio technology such as Universal Mobile Telecommunications

System (UMTS) Terrestrial Radio Access (UTRA), which may establish the air

interface 116 using wideband CDMA (WCDMA). WCDMA may include

communication protocols such as High-Speed Packet Access (HSPA) and/or

Evolved HSPA (HSPA+). HSPA may include High-Speed Downlink Packet

Access (HSDPA) and/or High-Speed Uplink Packet Access (HSUPA).



[0024] In another embodiment, the base station 114a and the WTRUs 102a,

102b, 102c may implement a radio technology such as Evolved UMTS Terrestrial

Radio Access (E-UTRA), which may establish the air interface 116 using Long

Term Evolution (LTE) and/or LTE-Advanced (LTE-A).

[0025] In other embodiments, the base station 114a and the WTRUs 102a,

102b, 102c may implement radio technologies such as IEEE 802.16 (i.e.,

Worldwide Interoperability for Microwave Access (WiMAX)), CDMA2000,

CDMA2000 IX, CDMA2000 EV-DO, Interim Standard 2000 (IS-2000), Interim

Standard 95 (IS-95), Interim Standard 856 (IS-856), Global System for Mobile

communications (GSM), Enhanced Data rates for GSM Evolution (EDGE), GSM

EDGE (GERAN), and the like.

[0026] The base station 114b in FIG. 1A may be a wireless router, Home

Node B, Home eNode B, BS, or access point, for example, and may utilize any

suitable RAT for facilitating wireless connectivity in a localized area, such as a

place of business, a home, a vehicle, a campus, and the like. In one embodiment,

the base station 114b and the WTRUs 102c, 102d may implement a radio

technology such as IEEE 802.11 to establish a wireless local area network

(WLAN). In another embodiment, the base station 114b and the WTRUs 102c,

102d may implement a radio technology such as IEEE 802.15 to establish a

wireless personal area network (WPAN). In yet another embodiment, the base

station 114b and the WTRUs 102c, 102d may utilize a cellular-based RAT (e.g.,

WCDMA, CDMA2000, GSM, LTE, LTE-A, etc.) to establish a picocell or

femtocell. As shown in FIG. 1A, the base station 114b may have a direct

connection to the Internet 110. Thus, the base station 114b may not be required

to access the Internet 110 via the core network 106.

[0027] The RAN 104 may be in communication with the core network 106,

which may be any type of network configured to provide voice, data, applications,



and/or voice over internet protocol (VoIP) services to one or more of the WTRUs

102a, 102b, 102c, 102d. For example, the core network 106 may provide call

control, billing services, mobile location-based services, pre-paid calling, Internet

connectivity, video distribution, etc., and/or perform high-level security functions,

such as user authentication. Although not shown in FIG. 1A, it will be

appreciated that the RAN 104 and/or the core network 106 may be in direct or

indirect communication with other RANs that employ the same RAT as the RAN

104 or a different RAT. For example, in addition to being connected to the RAN

104, which may be utilizing an E-UTRA radio technology, the core network 106

may also be in communication with another RAN (not shown) employing a GSM

radio technology.

[0028] The core network 106 may also serve as a gateway for the WTRUs

102a, 102b, 102c, 102d to access the PSTN 108, the Internet 110, and/or other

networks 112. The PSTN 108 may include circuit-switched telephone networks

that provide plain old telephone service (POTS). The Internet 110 may include a

global system of interconnected computer networks and devices that use common

communication protocols, such as the transmission control protocol (TCP), user

datagram protocol (UDP) and the internet protocol (IP) in the TCP/IP internet

protocol suite. The networks 112 may include wired or wireless communications

networks owned and/or operated by other service providers. For example, the

networks 112 may include another core network connected to one or more RANs,

which may employ the same RAT as the RAN 104 or a different RAT.

[0029] Some or all of the WTRUs 102a, 102b, 102c, 102d in the

communications system 100 may include multi-mode capabilities, i.e., the

WTRUs 102a, 102b, 102c, 102d may include multiple transceivers for

communicating with different wireless networks over different wireless links.

For example, the WTRU 102c shown in FIG. 1A may be configured to



communicate with the base station 114a, which may employ a cellular-based

radio technology, and with the base station 114b, which may employ an IEEE 802

radio technology.

[0030] FIG. I B is a system diagram of an example WTRU 102. As shown

in FIG. IB, the WTRU 102 may include a processor 118, a transceiver 120, a

transmit/receive element 122, a speaker/microphone 124, a keypad 126, a

display/touchpad 128, non-removable memory 106, removable memory 132, a

power source 134, a global positioning system (GPS) chipset 136, and other

peripherals 138. It will be appreciated that the WTRU 102 may include any sub

combination of the foregoing elements while remaining consistent with an

embodiment.

[0031] The processor 118 may be a general purpose processor, a special

purpose processor, a conventional processor, a digital signal processor (DSP), a

plurality of microprocessors, one or more microprocessors in association with a

DSP core, a controller, a microcontroller, Application Specific Integrated Circuits

(ASICs), Field Programmable Gate Array (FPGAs) circuits, any other type of

integrated circuit (IC), a state machine, and the like. The processor 118 may

perform signal coding, data processing, power control, input/output processing,

and/or any other functionality that enables the WTRU 102 t o operate in a

wireless environment. The processor 118 may be coupled to the transceiver 120,

which may be coupled to the transmit/receive element 122. While FIG. I B

depicts the processor 118 and the transceiver 120 as separate components, it will

be appreciated that the processor 118 and the transceiver 120 may be integrated

together in an electronic package or chip.

[0032] The transmit/receive element 122 may be configured to transmit

signals to, or receive signals from, a base station (e.g., the base station 114a) over

the air interface 116. For example, in one embodiment, the transmit/receive



element 122 may be an antenna configured to transmit and/or receive RF signals.

In another embodiment, the transmit/receive element 122 may be an

emitter/detector configured to transmit and/or receive IR, UV, or visible light

signals, for example. In yet another embodiment, the transmit/receive element

122 may be configured to transmit and receive both RF and light signals. It will

be appreciated that the transmit/receive element 122 may be configured to

transmit and/or receive any combination of wireless signals.

[0033] In addition, although the transmit/receive element 122 is depicted in

FIG. I B as a single element, the WTRU 102 may include any number of

transmit/receive elements 122. More specifically, the WTRU 102 may employ

MIMO technology. Thus, in one embodiment, the WTRU 102 may include two or

more transmit/receive elements 122 (e.g., multiple antennas) for transmitting

and receiving wireless signals over the air interface 116.

[0034] The transceiver 120 may be configured to modulate the signals that

are to be transmitted by the transmit/receive element 122 and to demodulate the

signals that are received by the transmit/receive element 122. As noted above,

the WTRU 102 may have multi-mode capabilities. Thus, the transceiver 120 may

include multiple transceivers for enabling the WTRU 102 to communicate via

multiple RATs, such as UTRA and IEEE 802.11, for example.

[0035] The processor 118 of the WTRU 102 may be coupled to, and may

receive user input data from, the speaker/microphone 124, the keypad 126,

and/or the display/touchpad 128 (e.g., a liquid crystal display (LCD) display unit

or organic light-emitting diode (OLED) display unit). The processor 118 may also

output user data to the speaker/microphone 124, the keypad 126, and/or the

display/touchpad 128. In addition, the processor 118 may access information

from, and store data in, any type of suitable memory, such as the non-removable

memory 106 and/or the removable memory 132. The non-removable memory 106



may include random-access memory (RAM), read-only memory (ROM), a hard

disk, or any other type of memory storage device. The removable memory 132

may include a subscriber identity module (SIM) card, a memory stick, a secure

digital (SD) memory card, and the like. In other embodiments, the processor 118

may access information from, and store data in, memory that is not physically

located on the WTRU 102, such as on a server or a home computer (not shown).

[0036] The processor 118 may receive power from the power source 134,

and may be configured to distribute and/or control the power to the other

components in the WTRU 102. The power source 134 may be any suitable device

for powering the WTRU 102. For example, the power source 134 may include one

or more dry cell batteries (e.g., nickel-cadmium (NiCd), nickel-zinc (NiZn), nickel

metal hydride (NiMH), lithium-ion (Li-ion), etc.), solar cells, fuel cells, and the

like.

[0037] The processor 118 may also be coupled to the GPS chipset 136,

which may be configured to provide location information (e.g., longitude and

latitude) regarding the current location of the WTRU 102. In addition to, or in

lieu of, the information from the GPS chipset 136, the WTRU 102 may receive

location information over the air interface 116 from a base station (e.g., base

stations 114a, 114b) and/or determine its location based on the timing of the

signals being received from two or more nearby base stations. It will be

appreciated that the WTRU 102 may acquire location information by way of any

suitable location- determination method while remaining consistent with an

embodiment.

[0038] The processor 118 may further be coupled to other peripherals 138,

which may include one or more software and/or hardware modules that provide

additional features, functionality and/or wired or wireless connectivity. For

example, the peripherals 138 may include an accelerometer, an e-compass, a



satellite transceiver, a digital camera (for photographs or video), a universal

serial bus (USB) port, a vibration device, a television transceiver, a hands free

headset, a Bluetooth® module, a frequency modulated (FM) radio unit, a digital

music player, a media player, a video game player module, an Internet browser,

and the like.

[0039] FIG. 1C is a system diagram of the RAN 104 and the core network

106 according to an embodiment. The RAN 104 may be an access service

network (ASN) that employs IEEE 802.16 radio technology to communicate with

the WTRUs 102a, 102b, 102c over the air interface 116. As will be further

discussed below, the communication links between the different functional

entities of the WTRUs 102a, 102b, 102c, the RAN 104, and the core network 106

may be defined as reference points.

[0040] As shown in FIG. 1C, the RAN 104 may include base stations 140a,

140b, 140c, and an ASN gateway 142, though it will be appreciated that the RAN

104 may include any number of base stations and ASN gateways while remaining

consistent with an embodiment. The base stations 140a, 140b, 140c may each be

associated with a particular cell (not shown) in the RAN 104 and may each

include one or more transceivers for communicating with the WTRUs 102a, 102b,

102c over the air interface 116. In one embodiment, the base stations 140a, 140b,

140c may implement MIMO technology. Thus, the base station 140a, for

example, may use multiple antennas to transmit wireless signals to, and receive

wireless signals from, the WTRU 102a. The base stations 140a, 140b, 140c may

also provide mobility management functions, such as handoff triggering, tunnel

establishment, radio resource management, traffic classification, quality of

service (QoS) policy enforcement, and the like. The ASN gateway 142 may serve

as a traffic aggregation point and may be responsible for paging, caching of

subscriber profiles, routing to the core network 106, and the like. A scheduling-



based MAC may be implemented within the base stations 140a, 140b, 140c

and/or the ASN gateway 142 for execution of the resource mapping according to

the methods described herein. The base stations, 140a, 140b, and 140c may

provide the resource mapping descriptions/instructions for the subscribers, where

the ASN gateway and/or other network entities may provide information to the

BS to make the right resource allocation decisions.

[0041] The air interface 116 between the WTRUs 102a, 102b, 102c and the

RAN 104 may be defined as an Rl reference point that implements the IEEE

802.16 specification. In addition, each of the WTRUs 102a, 102b, 102c may

establish a logical interface (not shown) with the core network 106. The logical

interface between the WTRUs 102a, 102b, 102c and the core network 106 may be

defined as an R2 reference point, which may be used for authentication,

authorization, IP host configuration management, and/or mobility management.

[0042] The communication link between each of the base stations 140a,

140b, 140c may be defined as an R8 reference point that includes protocols for

facilitating WTRU handovers and the transfer of data between base stations.

The communication link between the base stations 140a, 140b, 140c and the ASN

gateway 215 may be defined as an R6 reference point. The R6 reference point

may include protocols for facilitating mobility management based on mobility

events associated with each of the WTRUs 102a, 102b, 100c.

[0043] As shown in FIG. 1C, the RAN 104 may be connected to the core

network 106. The communication link between the RAN 104 and the core

network 106 may defined as an R3 reference point that includes protocols for

facilitating data transfer and mobility management capabilities, for example.

The core network 106 may include a mobile IP home agent (MIP-HA) 144, an

authentication, authorization, accounting (AAA) server 146, and a gateway 148.

While each of the foregoing elements are depicted as part of the core network



106, it will be appreciated that any one of these elements may be owned and/or

operated by an entity other than the core network operator.

[0044] The MIP-HA may be responsible for IP address management, and

may enable the WTRUs 102a, 102b, 102c to roam between different ASNs and/or

different core networks. The MIP-HA 144 may provide the WTRUs 102a, 102b,

102c with access to packet- switched networks, such as the Internet 110, to

facilitate communications between the WTRUs 102a, 102b, 102c and IP-enabled

devices. The AAA server 146 may be responsible for user authentication and for

supporting user services. The gateway 148 may facilitate interworking with

other networks. For example, the gateway 148 may provide the WTRUs 102a,

102b, 102c with access to circuit-switched networks, such as the PSTN 108, to

facilitate communications between the WTRUs 102a, 102b, 102c and traditional

land-line communications devices. In addition, the gateway 148 may provide the

WTRUs 102a, 102b, 102c with access to the networks 112, which may include

other wired or wireless networks that are owned and/or operated by other service

providers.

[0045] Although not shown in FIG. 1C, it will be appreciated that the RAN

104 may be connected to other ASNs and the core network 106 may be connected

to other core networks. The communication link between the RAN 104 the other

ASNs may be defined as an R4 reference point, which may include protocols for

coordinating the mobility of the WTRUs 102a, 102b, 102c between the RAN 104

and the other ASNs. The communication link between the core network 106 and

the other core networks may be defined as an R5 reference, which may include

protocols for facilitating interworking between home core networks and visited

core networks.

[0046] With respect to the A-MAP information elements (IEs) used to

specify downlink and uplink resource allocations, a 20MHz channel may be



specified having 96 logical resource units (LRUs), for a total number of 4656

possible allocations to be indexed. While this would require a 13-bit Resource

Index (RI), one current specification calls for a smaller 11-bit RI, which cannot

accommodate the full 4696 possible allocations. One solution is to compress the

indexes by incrementing an allocation location index L and an allocation size

index S which reduces the total number of indexes. The allocation location index

L is denotes a starting location of the allocated LRUs, and the allocation size

index S represents the number of allocated LRUs (i.e., an LRU allocation consists

of S contiguous LRUs starting from the LRU with index L).

[0047] Examples of index L and index S that utilize an 11-bit RI, include

the following: when 14<=S<=24, L may be incremented by 2 LRUs; when

28<=S<=48, L may be incremented by 4 LRUs; and when 56<=S<=88, L may be

incremented by 8 LRUs. However, using these assignment granularities of 1, 2, 4,

or 8 LRUs for index L, air link resources may be wasted when the required size

does not fit exactly into one of the allowed sizes. For example, if the required size

is 57 LRUs, which is not an allowed size, the next allowed size is 64, thus 7 extra

LRUs are needed (i.e., 7/57 = 12.28% extra). In addition, the number of LRUs

specified in the assignment IEs is for one subframe. The number of extra LRUs

due to this allocation granularity issue may become much worse in the long

transmission time interval (TTI) cases and/or the space time control (STC) case

where STC_rate>l , because the allocation size is the product of STC_rate, long

TTI factor, and the number of LRUs specified in the assignment IE.

[0048] Rate matching is the process where the number of bits to be

transmitted is reduced to fit the allocated size. Typically, some redundant bits

(generated by a forward error correction scheme) in the stream are removed to

reduce the size of the block tobe transmitted. When the rate-matching scheme is

used, and the required number of LRUs is not an assignable size, the number of



allocated LRUs may be either smaller or greater than the required number of

LRUs. In this case, the offset may be as big as 4 LRUs (e.g., when the required

number of LRUs is 60, and the two closest assignable sizes are 56 and 64). An

offset of 4 LRUs is significant. The methods and apparatus described herein may

improve the encoding efficiency of resource allocation signaling in the assignment

IEs, and also improve the resource usage efficiency allocation granularity.

[0049] The downlink/uplink basic assignment A-MAP IE may apportion a

single allocation of resources, comprising a set of contiguous LRUs in a

downlink/uplink advanced air interface (AAI) subframe, where the allocated set

of contiguous LRUs may be contained within the same frequency partition (i.e.,

the allocated set of contiguous LRUs may not span multiple frequency

partitions). The allocated set of contiguous LRUs may be of the same type (e.g.,

DLRU, NLRU, or SLRU).

[0050] Using the same frequency partition and the same type of LRUs for

resource allocation improves the resource allocation specification encodings, by

elimination of invalid combinations of allocation starting points and allocation

sizes.

[005 1] Figure 2A shows an example of a downlink PHY structure based on

a subframe divided into frequency partitions (multi-cell), each partition having a

set of physical resource units (PRUs) across a total number of available OFDMA

symbols. Each frequency partition can include contiguous (localized) and/or

distributed PRUs (cell specific). The PRU is the basic physical unit for resource

allocation having a number of consecutive subcarriers (SCI, SC2...SCn) by a

number of consecutive OFDMA symbols.

[0052] Figure 2B shows an example of resource mapping from PRUs to

LRUs, which includes subband partitioning, miniband partitioning, and

frequency partitioning. The PRUs are first partitioned by subbands PRUSB and



minbands PRUMB. A S shown in Figure 2, there are 7 subbands. A permutation on

the minibands is performed based on the channel bandwidth, shown as PRUMB to

PPRUMB, to ensure frequency diverse PRUs are allocated to each frequency

partition. The subbands PRUSB and the minibands PRUMB are then allocated to

one or more frequency partitions, shown as PRUFPO to PRUFP3, according to a

frequency partition count (FPCT). In this example, FPCT = 4, as there are four

frequency partitions. The allocation is also based on a defined frequency

partition size (FPS) (e.g., FPS=12) as the number of PRUs allocated to the i-th

frequency partition, along with the number of subbands allocated to the i-th

frequency partition (e.g., downlink frequency partition subband count (DFPSC =

2).

[0053] Finally, a cell-specific resource mapping may be performed that

maps the frequency partitions to LRUs, which are divided into contiguous

resource units (CRUs) and distributed resource units (DRUs). The CRUs include

miniband CRUs (NRLUs) and subband CLUs (SRLUs). In the A-MAP

assignment IEs, an ordered LRU list, LRU[1] to LRU[NMAX], may be used to

specify an allocation, where the LRU list is specified by mapping the DRUs,

NLRUs, and SLRUs in different frequency partitions in a certain order. For an

example where there are four frequency partitions, the mapping order may be:

FP0(DLRUs, NLRUs, SLRUs), FPl(DLRUs, NLRUs, SLRUs), FP2(DLRUs,

NLRUs, SLRUs), and FP3(DLRUs, NLRUs, SLRUs).

[0054] When applying the constraints of same frequency partition and the

same type of LRUs for a resource allocation, the number of valid allocations in a

subframe may be significantly reduced for the PHY subframe structure with

multiple frequency partitions and/or multiple types of LRUs. As an example, for

the mapping shown in Figure 2B, the number of valid allocations can be reduced

to 172, when compared to 1186 valid allocations that would exist without



applying the constraints of the same frequency and the same LRU type, which

results in an 85.37% reduction. Fig 2B shows 172 valid allocations, and 1186

possible combinations of (L, S). These numbers come from calculations for the

combinations of starting location (L) and allocation size (S) shown in the

following table.



[0055] This reduction may be useful in resolving the 11-bit RI index code

deficit with respect to the maximum 4656 allocations in 20MHz systems,

requiring a 13-bit RI.

[0056] For each combination of system channel bandwidth (e.g., 5MHz,

10MHz, or 20MH), frequency partitions, and LRU type compositions (such as the

mapping shown in Figure 2B), there exists a table entry in an RI table, which

uses an 11-bit RI value as a table index, and each table entry includes

corresponding index values (L,S), representing a valid allocation. The RI tables

are used at both the WTRU 102 and the base station 114 to code and decode the

assignment A-MAP IEs. Both the frequency partitioning and the LRU structure

may be included in the system configuration information, which are either static

or semi-static for a system deployment.



[0057] The downlink and uplink frequency partitions may be defined in a

frame header, such as a Secondary Super Frame Header (S-SFH), by parameters

Downlink Frequency Partition Configuration (DFPC) and Uplink Frequency

Partition Configuration (UFPC), respectively. For both downlink and uplink, the

number of defined frequency partitions varies with fast Fourier transform (FFT)

sizes of the PHY system. For example, there may be n different frequency

partition configurations for 2048-FFT, m configurations for 1024-FFT, and p

configurations for 512-FFT, for both downlink and uplink.

[0058] The downlink/uplink LRU structures may also be defined in the S-

SFH by parameters downlink/uplink Subband Allocation Count (DSAC/USAC),

downlink/ uplink Frequency Partition Subband Count (DFPSC/UFPSC), and

downlink/uplink CRU Allocation Size (DCASi/UCASi). The number of different

LRU structures also varies with the system FFT size. For example, for both

downlink and uplink, there may be q valid subband allocations for 2048-FFT, r

subband allocations for 1024-FFT, and s subband allocations for 512-FFT.

[0059] At least one of the following options are available for the above

described resource mapping. Both the frequency partitioning and the LRU

structure information may be included. Only the frequency partition information

may be used. Only the LRU structure information may be used. Selecting either

the frequency partition information and/or the LRU structure information only as

needed (e.g., in 20MHz bandwidth systems).

[0060] As an alternative method for reducing resource allocation with

respect to the assignment A-MAP IEs, the uplink and downlink control channels

may be pre-defined or configured to resources such that the assignment A-MAP

IEs do not need to perform this mapping. The existence of the non-assignable

LRUs occupied by the control channels in the allocation specification encoding

design reduces the number of valid allocations in a subframe.



[0061] Figure 3 shows a n example of a frame structure with control

channel allocations. As shown, for the downlink subframes 321, the A-MAP

regions 313 may be present in all AAI subframes. For the uplink subframes 322,

a hybrid automatic repeat request (HARQ) feedback region 317 may be present in

all uplink subframes. The uplink control channels 311 may occupy the resources

that are pre-defined or configured. In the uplink subframes 322, the number of

DLRUs reserved for Feedback channels 312 may be specified by a field

UL_FEEDBACK_SIZE in the secondary superframe header (S-SFH) 316. Thus,

there is n o need for the assignment A-MAP IEs t o do the allocations for the

uplink feedback channels 312, thus reducing the number of allocations that need

t o be signaled in the assignment A-MAP IEs. By knowing the size of the A-MAP

region 313 (defined a s LAMAP LRUS) in a downlink subframe 321 and the size of

uplink feedback channels 312 in a n uplink subframe, the number of valid

allocations for the assignment IEs t o signal may be determined, and the mapping

between the RI codes and valid allocations in terms of location and size indexes

(L, S) may be defined, a s previously described.

[0062] For example, if LAMAP = 6 LRUs in a 20MHz channel bandwidth,

excluding the control channel occupied resources, the number of allocations for

the A-MAP IE is 4095 after eliminating the size of the uplink feedback channels.

This is a significant reduction of the full 4656 possible allocations without

excluding the control channel occupied resources.

[0063] The assumption of LAMAP = 6 LRUs may be conservative. The A-

MAP modulation/coding selections are quadrature phase- shift keying (QPSK) ½,

QPSK , and QPSK 1/8. One LRU may be 18 subcarriers*6 symbols = 108 tones,

while typically there are 6 pilot tones. This gives 102 data bits for the QPSK ½,

and 51 data bits for the QPSK . On the other hand, a n assignment A-MAP IE is

typically 56 bits (i.e., 40 bits data plus 16 bits CRC). In addition t o the



assignment A-MAP IEs, the A-MAP region may also contain the HARQ feedback

and power control IEs. Consider the number of data bits for an LRU carrier in

the DL control channel, i.e., 51 bits for QPSK1/4, which is close to, but not

enough, for one A-MAP IE. So, a DL control channel with 6 LRUs may

accommodate 5 A-MAP IEs, i.e., specify 5 DL resource allocations. Further, a DL

control channel may also carry other control information, e.g., HARQ feedback,

power control IE, etc, in addition toA-MAP IEs. So, again, this may further be an

indication of a need for DL resources for DL control channels.

[0064] As an alternative method for resource allocation of the A-MAP IEs,

the starting location L may be selectively defined to reduce the number of

allocations that need to be specified in an assignment A-MAP IE. Additionally,

selective sizes of resource allocations may be employed. Mechanisms may be used

to identify the resource allocations in a given size of resource index field when the

given resource index field cannot accommodate the allocations with all the

possible combinations of locations and sizes.

[0065] With respect to selective locations, starting point gaps may be

created for sets of allocation sizes. As a first example using a 96 LRU mapping,

for allocation sizes 1-12 LRUs, the starting location L may be defined for every

possible location. For allocation sizes 13-24 LRUs, the starting location L may be

defined to start on odd numbered locations only. For allocation sizes 25-48 LRUs,

L may be defined to start on every 4th odd numbered location (1, 5, 9, ...). For

allocation sizes 49-88 LRUs, L may be defined to start on every 8th odd

numbered location (1, 9, 17, ...). For allocation sizes 89-96 LRUs, L may be

defined to start on every possible location.

[0066] As a second example, which is a variation of the above first example

mapping, the gapped starting location L may defined as follows. For allocation

sizes 1-12 LRUs, the starting location L may be defined for every possible



location. For allocation sizes 13-24 LRUs, the starting location L may be defined

to start at the locations at increments of 3 ( i.e., from 1, 4, 7, ...). For allocation

sizes 25-76 LRUs, L may be defined to start at the locations at increments of 4

(i.e., from 1, 5, 9, ...). For allocation sizes 77-96 LRUs, L may be defined to start

at the one location for each of the allocation sizes; for a given size, the starting

location may be chosen so that the allocation ends at the highest LRU index (i.e.,

96). With this example variation, 2048 total allocations are possible, which may

be signaled by an 11-bit RI field in the assignment IEs.

[0067] These defined mappings are provided as examples, and this

embodiment should not be considered limited to these examples, as other similar

variations may be used.

[0068] Using any of the above defined allocation sets having starting

locations L with the "gapped allocations", the larger size allocations may be

mapped first, followed by mapping the smaller size allocations, which may start

anywhere and to fill the gaps left by the large size allocations.

[0069] Table 2 shows valid allocations using selective locations for certain

allocation sizes, in accordance with the above second example.

















[0070] Based on the defined selective locations L for certain aliocation sizes

as shown in Table 1, an example 11-bit RI index assignment may be generated as

shown in Table 3.



























[0071] Other variations of limiting the starting position or combinations of

limiting the starting position and the size may be used to reduce the number of

required signaling bits to indicate an index value, such as shown in Table 3.

[0072] An alternative method for resource allocation using A-MAP IEs

relates to maximum allocation size (AS). The AS may be defined as follows:



where S is the number of LRUs derived from the RI field in the A-MAP IEs,

STC_rate represents the space time coding (STC) rate allocated to the burst, and

TTI_Length represents a length in subframes for the burst. The maximum AS

value may be determined by multiple constraints. For example, a maximum

value of AS may be defined as 192, and for a specific WTRU 102, a maximum

allowable STC_rate is negotiated as a basic capability parameter during network

entry. The maximum value of AS may not be larger than the multiple of the max

allowable STC_rate for the MS and the number of LRUs in a subframe. Thus, the

maximum value of AS and a given STC_rate and TTI_length may be used to

derive the value range of S, in order to narrow down the valid combinations of

size S and location L for the RI to be signaled in the A-MAP IEs.

[0073] An alternative method for allocation resources using A-MAP IE

includes defining the size of the RI field in the assignment A-MAP IEs so that

additional allocations may be specified. For example, a 12-bit RI field may be

defined by using the 1-bit reserved field in the current downlink/uplink Basic

Assignment A-MAP IEs. Alternatively, a 13-bit RI field may be defined by using

the 1-bit reserved field and a 1-bit that is released from redefined other fields in

the current Basic Assignment IEs (e.g., change the size of parameter fields of

MIMO encodings from 5 bits to 4 bits).

[0074] With the 12-bit RI re-design, there is no impact on other information

fields in the current downlink/uplink Basic assignment A-MAP IEs, as it uses the

currently reserved 1-bit. A 12-bit RI field gives 4096 indexes to identify different

combinations of allocation locations and sizes. The total number of all

combinations of allocation locations and sizes in a 20MHz system is 4656 (i.e.,

still 560 more than what a 12-bit RI field can specify). Any of the above methods,

either alone or in combination, may be used to resolve this RI index shortage

(e.g., eliminating those invalid location/size combinations by taking advantage of



the frequency partitions and/or LRU types; and/or eliminating those invalid

location/size combinations by considering the LRUs occupied by control channels;

and/or reducing the number of assignable locations and/or assignable sizes).

[0075] For example, the RI field can be extended from 11 bits to 12 bits by

using the currently reserved bit in the basic assignment A-MAP IEs, and the

remaining reduction of RI field indexes can be achieved by disregarding the

information of control channel resource occupancy to reduce the number of

allocations that may be signaled in the assignment IEs. The control channel

allocation reduction may be selectively used only when needed or may be applied

to all cases. The 12-bit RI field from the current 11-bit RI plus 1 reserved bit may

have no impact on any other info fields in the current assignment IEs. As

previously described, the consideration of control channel resource occupancy

reduces the number of allocations that may be signaled in the assignment A-MAP

IEs. For example, in a 20MHz channel bandwidth, if 6 LRUs are used for control

channels in a subframe, then 4095 allocations may be needed to be signaled,

which may be accommodated by the 12-bit RI field.

[0076] With the 13-bit RI re-design scheme, all the 4656 possible

combinations of allocation locations and sizes may be identified. However, impact

on other information fields in the current downlink/uplink Basic Assignment A-

MAP IEs cannot be avoided, as one more bit may be released from another

information field, in addition to using the currently reserved one bit. In order to

minimize the impact on design of other information fields, one information field

may be designed to release one bit. For example, the MIMO related information

fields in the downlink/uplink Basic Assignment IEs may be candidates to be r e

designed so that one bit may be released.

[0077] An alternative method for resource allocation using the A-MAP IEs,

is to define the mapping according to discrete (i.e., non-contiguous) LRUs.



Currently, the downlink/uplink basic assignment resource allocation consists of a

set of contiguous LRUs in a subframe. However, allowing allocations with

discrete LRUs may be desirable in some cases (e.g., diversity gain, and/or filling

holes). Additionally, by allowing allocations with discrete LRUs, more valid

allocations may become available to be signaled in the A-MAP IEs, thus making

it even more challenging to design the A-MAP IEs with a very strict limitation on

its size (e.g., 40 bits as in current specifications).

[0078] Several mechanisms may be used to support the allocations with

discrete LRUs including: a) selectively choosing the allocations with discrete

LRUs (i.e., not allowing all possible discrete ones); b) grouping LRUs (e.g., for

subband LRUs), using the subband grouping mechanism (i.e., 4 LRUs per

subband); c) using bitmaps to signal the inclusion of LRUs or groups of LRU in

an allocation; or d) using the RI tables to define the allowed allocations, including

allocations with contiguous LRUs and allocations with discrete LRUs. For

example, when applying the constraint of the same LRU type and same

frequency partition for allocations, the number of valid allocations may be

significantly reduced, which may leave many of RI code points unused. In this

case, the unused RI code points may be used to signal allocations with discrete

LRUs.

[0079] EMBODIMENTS

[0080] 1. A method for resource allocation in assignment information

elements (IEs), the method comprising:

[0081] defining a sets of selective starting locations (L) and allocation sizes

(S) in combinations (L,S) for resource allocations, based on a predetermined total

number of available logical resource units (LRUs) and valid resource allocations;

and



[0082] defining a mapping of a resource index to each combination (L,S),

wherein the location size S is a number of LRUs.

[0083] 2. The method as in embodiment 1, further comprising

defining the valid resource allocations.

[0084] 3. The method as in embodiments 1-2, further comprising

defining the mapping between the resource allocations and a resource index (RI)

as an information field in resource assignment information elements (IEs).

[0085] 4. The method as in embodiments 1-3, wherein a valid resource

allocation is an allocated set of LRUs (Logical Resource Units) are contained

within a same frequency partition.

[0086] 5. The method as in embodiments 1-4, wherein a valid resource

allocation is an allocated set of LRUs are of the same type of LRUs, e.g., DRU

(Distributed Resource Unit), NLRU (Miniband LRU), or SLRU (Subband LRU).

[0087] 6. The method as in embodiments 1-5, wherein a valid resource

allocation is a set of allocated LRUs not occupied by pre-defined control channels.

[0088] 7. The method as in embodiments 1-6, wherein the starting

locations L are selectively defined by fixed gaps between the (L,S) combinations.

[0089] 8. A base station (BS) that allocations resourcescomprising:

[0090] a processor that:

[0091] defines sets of selective starting locations (L) and allocation sizes (S)

in combinations (L,S) for resource allocations, based on a predetermined total

number of available logical resource units (LRUs) and valid resource allocations;

and

[0092] defines a mapping of a resource index to each combination (L,S),

wherein the location size S is a number of LRUs.

[0093] 9. The BS of embodiment 8, wherein the processor also defines

the valid resource allocations.



[0094] 10. The BS of embodiment 8, wherein the processor also defines a

mapping between the resource allocations and a resource index (RI) as an

information field in resource assignment information elements (IEs).

[0095] 11. The BS of embodiment 9, wherein a valid resource allocation is

an allocated set of LRUs (Logical Resource Units) contained within a same

frequency partition.

[0096] 12. The BS of embodiment 9, wherein a valid resource allocation

is an allocated set of LRUs are of the same type of LRUs, e.g., DRU (Distributed

Resource Unit), NLRU (Miniband LRU), or SLRU (Subband LRU).

[0097] 13. The BS of embodiment 9, wherein a valid resource allocation

is a set of allocated LRUs not occupied by pre-defined control channels.

[0098] Although features and elements are described above in particular

combinations, one of ordinary skill in the art will appreciate that each feature or

element can be used alone or in any combination with the other features and

elements. In addition, the methods described herein may be implemented in a

computer program, software, or firmware incorporated in a computer-readable

medium for execution by a computer or processor. Examples of computer-

readable media include electronic signals (transmitted over wired or wireless

connections) and computer-readable storage media. Examples of computer-

readable storage media include, but are not limited to, a read only memory

(ROM), a random access memory (RAM), a register, cache memory,

semiconductor memory devices, magnetic media such as internal hard disks and

removable disks, magneto-optical media, and optical media such as CD-ROM

disks, and digital versatile disks (DVDs). A processor in association with

software may be used to implement a radio frequency transceiver for use in a

WTRU, UE, terminal, base station, RNC, or any host computer.

* * *



CLAIMS

What is claimed is:

1. A method for resource allocation in assignment of information

elements (IEs), the method comprising:

defining sets of selective starting locations (L) and allocation sizes (S) in

combinations (L,S) for resource allocations, based on a predetermined total

number of available logical resource units (LRUs) and valid resource allocations;

and

defining a mapping of a resource index to each combination (L,S), wherein

the location size S is a number of LRUs.

2. The method of claim 1, further comprising defining the valid

resource allocations.

3. The method of claim 1, further comprising defining the mapping

between the resource allocations and a resource index (RI) as an information field

in resource assignment information elements (IEs).

4. The method of claim 2, wherein a valid resource allocation is an

allocated set of LRUs (Logical Resource Units) contained within a same

frequency partition.

5. The method of claim 2, wherein a valid resource allocation is an

allocated set of LRUs are of the same type of LRUs, e.g., DRU (Distributed

Resource Unit), NLRU (Miniband LRU), or SLRU (Subband LRU).



6. The method of claim 2, wherein a valid resource allocation is a set

of allocated LRUs not occupied by pre-defined control channels.

7. The method of claim 1, wherein the starting locations L are

selectively defined by fixed gaps between the (L,S) combinations.

8. A base station (BS) that allocations resourcescomprising:

a processor that:

defines sets of selective starting locations (L) and allocation sizes (S)

in combinations (L,S) for resource allocations, based on a predetermined total

number of available logical resource units (LRUs) and valid resource allocations;

and

defines a mapping of a resource index to each combination (L,S),

wherein the location size S is a number of LRUs.

9. The BS of claim 8, wherein the processor also defines the valid

resource allocations.

10. The BS of claim 8, wherein the processor also defines a mapping

between the resource allocations and a resource index (RI) as an information field

in resource assignment information elements (IEs).

11. The BS of claim 9, wherein a valid resource allocation is an allocated

set of LRUs (Logical Resource Units) contained within a same frequency

partition.



12. The BS of claim 9, wherein a valid resource allocation is an allocated

set of LRUs are of the same type of LRUs, e.g., DRU (Distributed Resource Unit),

NLRU (Miniband LRU), or SLRU (Subband LRU).

13. The BS of claim 9, wherein a valid resource allocation is a set of

allocated LRUs not occupied by pre-defined control channels.
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