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[001] REFERENCE SIGNALS FOR POSITIONING MEASUREMENTS

[002] FIELD OF INVENTION

[003] This application is related to wireless communications.

[004] CROSS REFERENCE TO RELATED APPLICATIONS

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

No. 61/173,054 filed April 27, 2009; U.S. provisional application No. 61/219,218

filed June 22, 2009; U.S. provisional application No. 61/233,723 filed August 13,

2009; and U.S. provisional application No. 61/234,018 filed August 14, 2009,

which are incorporated by reference as if fully set forth herein.

[006] BACKGROUND

[007] It is expected that the overall performance of positioning for long

term evolution (LTE) will need to be as good as or better than that possible for

other access types due to the increasing level of regulatory requirements in some

regions and increasing demands imposed by new location service (LCS)

applications.

[008] To support these requirements, explicit positioning support should

be defined for LTE in a manner compatible with and capable of supporting the

emerging 3rd Generation Partnership Project (3GPP) control plane solution and

the secure user plane location (SUPL) solution in open mobile alliance (OMA).

The overall objective should be to achieve parity with or even surpass the

capabilities and performance currently provided for other wireless access types

including Global System for Mobile communications (GSM), Wideband Code

Division Multiple Access (WCDMA), CDMA2000 IxRTT and CDMA2000 EV-DO.



[009] Moreover, the positioning capabilities and features in association

with LTE may support: wireless transmit/receive unit (WTRU)-based and

WTRU-assisted observed time difference of arrival (OTDOA) methods, Assisted

Global Navigation Satellite System (A-GNSS) methods, enhanced cell

identification (ECID), and other methods.

[010] For LTE, the WTRU time difference measurements for the OTDOA

method may be based on one or more reference signals (RS) from the serving

and/or neighbor cells. The RS may be either the existing Common RS (CRS)

and/or a newly designed Positioning RS (PRS). The CRS and PRS may be used

individually or in combination by the WTRU to derive the measured metrics.

When using PRS, measurement in more than one subframe (called a positioning

subframe) may be needed to accumulate enough energy to obtain one

measurement sample for one or more specific neighbors.

[Oil] Various issues may exist with using PRS for positioning

measurements.

[012] One issue applicable to both LTE frequency division duplexing

(FDD) and time division duplexing (TDD) modes, but particularly a problem in a

TDD system where a limited number of downlink (DL) subframes is available, is

the availability of N consecutive subframes to derive a measurement.

[013] Another issue may relate to the paging mechanism. In LTE Release

8, a mechanism for paging WTRUs has been defined for WTRUs in idle mode and

in connected mode. WTRUs periodically monitor the physical downlink control

channel (PDCCH) for downlink (DL) assignments masked with a paging radio

network temporary identifier (P-RNTI). On a condition that the assignment is

detected, the WTRU demodulates the assigned physical downlink shared channel

(PDSCH) resource blocks (RBs) and decodes the paging channel (PCH). This

process is called monitoring a paging channel.



[014] In idle mode, a WTRU monitors a paging channel to detect incoming

calls, system information changes, and Earthquake and Tsunami Warning

System (ETWS) notifications for ETWS capable WTRUs. The specific paging

frame (PF) and subframe within that PF (a paging occasion (PO)) that the WTRU

monitors are determined based on the WTRU identity (ID) and two parameters

specified (directly or indirectly) by the network: paging cycle length (in frames)

and the number of paging subframes per paging cycle. A WTRU may receive two

paging cycle lengths, a cell-specific one (defaultPagingCycle) and a WTRU-

specific one; in idle mode, it uses the smaller of the two. From the network

perspective, there may be multiple POs within a PF (i.e., more than one subframe

may carry PDCCH masked with a P-RNTI), but the WTRU is only required to

monitor one PO per PF, and this PO is determined by the parameters specified

above, and provided to the WTRU via broadcast system information and/or

dedicated signaling information.

[015] The PRS configuration may be such that an idle mode WTRU may

be "blocked" from its POs if all of the following conditions are met: the PRS

periodicity is less than or equal to the paging cycle (i.e., the minimum of the cell-

specific and WTRU specific paging cycles); any of the frames containing the PRS

correspond to the WTRU's PF; and any of the subframes used for the PRS

correspond to the WTRU's PO subframe.

[016] In connected mode, a WTRU monitors a paging channel and system

information block type 1 (SIBl) contents to detect system information changes,

and ETWS notifications for ETWS capable WTRUs. The connected mode WTRU

does not need to monitor any specific PO. It simply must try to receive pages at

the same rate as a WTRU in idle mode using the cell-specific paging cycle. This

rate is determined by a system information block type 2 (SIB2) parameter

"modificationPeriodCoeff". The network will send system information change



pages on all POs during a modification period of length modificationPeriodCoeff x

defaultPagingCycle.

[017] The PRS configuration may be such that a connected mode WTRU

may be "blocked" from at least some of its POs if all of the following conditions

are met: the PRS periodicity is less than or equal to the cell-specific paging cycle;

any of the frames containing the PRS correspond to any PF; and any of the

subframes used for the PRS correspond to any PO subframes.

[018] Another issue may relate to the handling of PRS in subframes

allocated for evolved Multicast Broadcast Multimedia Service (eMBMS). The

eMBMS feature introduces support for MBMS services into LTE networks.

MBMS transmissions are carried over a multicast channel (MCH) that includes

multicast shared channel (MSCH), multicast control channel (MCCH), and

multicast traffic channel (MTCH). The MCH is mapped to a Physical MBMS

Channel (PMCH) that is mapped to MBSFN allocated subframes. In Release 9

eMBMS, the PMCH cannot be multiplexed with the PDSCH into the same

subframe. Although eMBMS is a LTE Release 9 feature, the configuration (i.e.,

the subframe allocation) of the MBSFN allocated subframes was defined for

Release 8 to allow Release 8 WTRUs to know which subframes are allocated for

MBMS service. In an MBSFN allocated subframe, a Release 8 WTRU decodes

the control region (first 1 or 2 symbols) to obtain acknowledgement and negative

acknowledgement (ACK/NACK) and uplink (UL) grant information. In MBSFN

allocated subframes, the CRS will be present in the control region, but not in the

other symbols of the subframe.

[019] In MBMS allocated subframes, in non-control orthogonal frequency

division multiplexing (OFDM) symbols, a different RS, the MBSFN RS, rather

than the CRS, is used. MBSFN RSs are only defined for the case of extended

prefix, i.e., for the case of 6 symbols per timeslot. MBSFN RSs are transmitted in



every resource block (RB) in the configured downlink bandwidth in alternating

resource elements (REs) in the 3r d symbol of even numbered timeslots and the 1st

and 5th symbols of odd-numbered timeslots.

[020] Another issue may relate to the handling of the PRS in subframes

containing other RS such as those currently being defined for LTE and LTE-A

(LTE advanced). For the purpose of dual-layer beamforming and higher order

multiple-input multiple -output (MIMO), Multi-user MIMO (MU-MIMO) and

Coordinated Multipoint Transmission (CoMP), additional Demodulation

Reference Symbols (DMRS) are being defined. For Release 9, the number of

DMRSs will be 12 per RB, and may only be in RBs containing PDSCH, and not in

the control region or in symbols containing the CRS.

[021] For LTE-advanced (LTE-A), a total of 24 DMRSs per RB may be

used and these DMRS may also not occur in the control region or in symbols

containing the CRS. The DMRS on different antenna ports may be multiplexed

by frequency division, code division or a combination of frequency and code

division.

[022] In addition to DMRS, LTE-A will be adding Channel State

Information (CSI)-RS, located throughout the transmission bandwidth of the cell,

t o allow the WTRU to perform CSI measurements in support of CoMP and MU-

MIMO, as well as to support up to 8 DL transmission antenna ports.

[023] Methods and procedures are needed to support PRS in conjunction

with WTRU OTDOA based positioning, MBMS, paging mechanisms, available

subframes for allocation which may not be consecutive, subframes containing

system signals, and subframes containing RSs, in LTE and LTE-A networks.



[024] SUMMARY

[025] Methods and apparatus for supporting reference signals for

positioning measurements are disclosed. Methods include subframe

configuration, subframe structures, measurement opportunities using a set of

downlink subframes which are not all consecutive, handling of subframes

containing reference signals and system signals such as synchronization signals,

paging occasions and Multicast Broadcast Multimedia Service (MBMS), and

related control signaling between a long term evolution (LTE) network and a

wireless transmit/ receive unit (WTRU). Moreover, methods to resolve allocation

conflicts arising between positioning reference signals and other reference signals

are disclosed.

[026] BRIEF DESCRIPTION OF THE DRAWINGS

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

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

drawings wherein:

[028] Figure 1 is an embodiment of a wireless communication

system/access network of LTE;

[029] Figure 2 is an example block diagram of a wireless transmit/receive

unit and a base station of LTE wireless communication system; and

[030] Figure 3 shows an embodiment for placement of reference signals

with respect to resource elements.

[031] DETAILED DESCRIPTION

[032] When referred to hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but is not limited to a user equipment

(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular



telephone, a personal digital assistant (PDA), a computer, or any other type of

device capable of operating in a wireless environment. The WTRU may include a

home Node-B, an evolved Node-B, a home evolved Node-B, a relay or any other

type of moveable device that may require positioning support.

[033] When referred to hereafter, the terminology "base station" includes

but is not limited to a Node-B, home Node-B, an evolved Node-B, a home evolved

Node-B, a relay, a site controller, an access point (AP), or any other type of

interfacing device capable of operating in a wireless environment.

[034] Figure 1 shows a Long Term Evolution (LTE) wireless

communication system/access network 100 that includes an Evolved-Universal

Terrestrial Radio Access Network (E-UTRAN) 105. The E-UTRAN 105 includes

several evolved Node-Bs (eNBs) 120. The WTRU 110 is in communication with

an eNB 120. The eNBs 120 interface with each other using an X2 interface. Each

of the eNBs 120 interface with a Mobility Management Entity (MME)/Serving

GateWay (S-GW) 130 through an Sl interface. The MME/SGW 130 may

interface with an evolved serving mobile location center (E-SMLC) 135 for at

least control plane positioning support and for sending location information to or

receiving location information from the WTRU 110. The network 100 may

include other entities (not shown) such as, but not limited to, a secure user plane

location server. Although a single WTRU 110 and three eNBs 120 are shown in

Figure 1, it should be apparent that any combination of wireless and wired

devices may be included in the wireless communication system access network

100.

[035] Figure 2 is an embodiment of a block diagram of an LTE wireless

communication system 200 including the WTRU 110, the eNB 120, and the

MME/S-GW 130. As shown in Figure 2, the WTRU 110, the eNB 120 and the



MME/S-GW 130 are configured to allocate and handle reference signals for

positioning measurements.

[036] In addition to the components that may be found in a typical WTRU,

the WTRU 110 includes a processor 216 with an optional linked memory 222, at

least one transceiver 214, an optional battery 220, and one or more antennas 218.

The processor 216 is configured to handle reference signals for positioning

measurements. The transceiver 214 is in communication with the processor 216

and the antenna(s) 218 to facilitate the transmission and reception of wireless

communications. In case a battery 220 is used in the WTRU 110, it powers the

transceiver 214 and the processor 216.

[037] In addition to the components that may be found in a typical eNB,

the eNB 120 includes a processor 217 with an optional linked memory 215,

transceivers 219, and antennas 221. The processor 217 is configured to allocate

and handle reference signals for positioning measurements. The transceivers

219 are in communication with the processor 217 and antennas 221 to facilitate

the transmission and reception of wireless communications. The eNB 120 is

connected to the Mobility Management Entity/Serving Gate Way (MME/S-GW)

130 which includes a processor 233 with an optional linked memory 234.

[038] Embodiments disclosed herein may be used separately or together.

Embodiments may apply to time division duplexing (TDD) and frequency division

duplexing (FDD). Certain examples may be chosen to illustrate TDD, but the

embodiments are still applicable to both TDD and FDD unless specifically stated

otherwise.

[039] Disclosed herein are methods for allocating and handling reference

signals for positioning measurements. These reference signals maybe denoted as

a positioning reference signal (PRS) herein. A PRS may be defined, for example,

as one or more symbols in a time and frequency grid that are known to a



signaling base station and a decoding WTRU. The term positioning may be

extended to mean any signal defined to be used for measurements in support of

positioning. The term positioning signal may be used interchangeably with PRS.

The PRS may be used for other purposes in accordance with the methods

described herein.

[040] The methods described herein are illustrated with respect to the

PRS but are applicable to reference signals in general.

[041] It is understood that the terminology "not mapped" and "punctured"

are used interchangeably to refer to situations where the PRS may not use the

resource in question due to the presence of other signals, as described herein.

[042] Described herein are embodiments for allocation of PRS(s) in

positioning subframes.

[043] In one embodiment, when the PRS(s) are in the same subframe as

system signals such as, but not limited to, physical broadcast channel (PBCH),

synchronization signals, paging signals, and other such system signals, the

allocation of the PRS(s) respect the presence of those system signals. That is, the

positioning resource blocks (RBs) will not be allocated to RBs allocated to the

system signals.

[044] In another embodiment, when the PRS(s) are in subframes in which

synchronization signals (SS) (primary and secondary), or PBCH (i.e., master

information block (MIB)) or important SIBs (such as SIBl) are present in one or

more physical resource blocks (PRBs), the PRS(s) may not be mapped to those

REs that carry SS, P-BCH, SIBl, and other system signals.

[045] In another embodiment, if there are any Release 8 reference signals

(RS) present in a physical resource block (PRB), then one or a combination of

options are available. In one option, PRS(s) may not be mapped to those REs

that include Release 8 RS(s). In another option, PRS(s) may not be mapped to



those REs that include legacy RS(s) in the downlink control region (in LTE

Release 8 this means the first n OFDMA symbols, n = 1, 2 or 3). PRS(s) may be

mapped to those REs that include a Release 8 RS outside the downlink control

region. In this manner, the WTRU may perform channel estimation using

received PRS(s) in order to detect/decode downlink data. In another option,

PRS(s) may be mapped to those REs that include Release 8 RS. In this option,

the Release 8 RS(s) may be punctured in those REs. In this way, the WTRU may

perform channel estimation using received PRS(s) in order to detect/decode

downlink data and control. In another option, Release 8 RS(s) may be

incorporated as part of the PRS (s) without impacting Release 8 functionality.

[046] In another embodiment, the mapping of the PRS(s) in subframes

containing system signals may be derived from the mapping used in the normal

subframes that do not contain these system signals. This mapping rule may be

known to the WTRU. No additional signaling may be needed to convey the

derivation to the WTRU since the mapping rule may be known to the WTRU and

the WTRU may perform the derivation.

[047] In another embodiment, the allocated PRS region occurs over the

center bandwidth when the PRS measurement bandwidth is less than the DL

system bandwidth in a positioning subframe.

[048] In another embodiment, in the case where an RE may contain a

Release 8 demodulation RS (DRS) and may also contain a PRS, the DRS may not

be punctured by the PRS. The PRS is punctured.

[049] In another embodiment, in the case where an RE may contain a

Release 9/10 demodulation RS (DMRS) and may also contain a PRS, the DMRS

may not be punctured by the PRS. The PRS is punctured.



[050] In another embodiment, in the case where an RE may contain a

Channel State Information (CSI)-RS and may also contain a PRS, the RE may

contain the CSI-RS and the PRS may be punctured.

[051] In another embodiment, in the case where an RE may contain a

Channel State Information (CSI)-RS and may also contain a PRS, the CSI-RS

may be punctured. The WTRU may use the PRS in this RE as part of its

estimation of CSI.

[052] In another embodiment, the PRS(s) may not be sent by a network

node, e.g., a base station, in a subframe in RBs carrying a physical downlink

shared channel (PDSCH) with paging information. For example, on a condition

that the PRS (s) may be allocated into a subframe that carries one or more paging

occasions (POs) for at least one WTRU, the PRS(s) may pre-empt and substitute

RBs for PDSCH carrying regular traffic such as a traffic channel (TCH) allocated

in that subframe. However, any RB used for PDSCH carrying paging

information may not carry the PRS (s). Paging information may pertain to a

PDSCH carrying a paging channel (PCH), a PDSCH carrying SIBl or SIB2

system information, a PDSCH using any form of signaling to reach either one or

more WTRUs to inform them of pending paging messages, system information

changes, public warning system (PWS) notifications, or other similar information.

[053] In another embodiment, the PRS(s) may not be sent by a network

node, e.g., a base station, in one or more selected subframes carrying a PDSCH

with paging information. For example, a WTRU may not be required to decode

and measure the PRS(s) in either all or some subframes containing at least one

PDSCH carrying paging information. For example, a regularly repeating or a

pseudo-random pattern in conjunction with the PRS(s) configuration maybe used

to disable PRS transmission for the purpose of paging decoding by the WTRU.



[054] In another embodiment, PRS(s) transmission in given subframes, in

certain POs, paging frame (PF) occurrences, or for certain RBs carrying PDSCH

with paging information, is configured as a function of either PRS configuration

parameters, such as PRS occurrence (i.e., starting subframe number and

periodicity of subframes containing PRS(s)) or PRS accumulation mode (e.g.,

number of consecutive subframes containing PRS(s)), or discontinuous reception

(DRX) cycles.

[055] In another embodiment, on a condition that the PRS configuration is

such that any idle mode WTRU may have all of its POs blocked by the PRS(s),

and the WTRU specific DRX cycle is greater than or equal to the cell specific DRX

cycle, or the WTRU specific DRX cycle is not specified, the PRS(s) may not be

transmitted during these POs. This ensures that all POs are available to idle

mode WTRUs, as well as to connected mode WTRUs.

[056] In another embodiment, on a condition that the PRS configuration is

such that any idle mode WTRU may have all of its POs blocked by the PRS, and

the WTRU specific DRX cycle is less than the cell specific DRX cycle, the PRS

may not be transmitted during POs corresponding to PFs determined by the cell

specific DRX cycle. This ensures that at least some POs will be available to the

WTRU, and that connected mode WTRUs may have all of their known POs

available.

[057] In another embodiment, in cases where a conflict exists between a

PO for any WTRU and a PRS transmission, the paging transmissions may be

restricted to the PDSCH transmissions outside of the RBs utilized for the PRS.

[058] In another embodiment, either all or a subset of the subframes

allocated or potentially allocated for paging are designated unavailable for PRS (s)

regardless of whether they contain paging information (such as PDSCH carrying

PCH) or not. PRS(s) may not be transmitted in the unavailable subframes. For



example, subframes potentially allocated for paging are currently subframes 0, 4,

5, and 9 in FDD, or 0, 1, 5, and 6 in TDD. Designating all potentially allocated

subframes in FDD unavailable for paging would mean disallowing PRS(s) in

subframes 0, 4, 5, and 9. In another example, if based on the paging parameters

chosen by the network, if only one subframe is allocated, such as subframe 9, for

POs (for any WTRU) in every nth frame, then PRS(s) would not be allowed in

that one subframe (e.g., subframe 9) every nth frame or every multiple of n

frames (e.g., 2n frames) to prevent blocking. In another example, if the PRS

period is less than or equal to the DRX cycle, PRS may be disallowed in the

allocated or potentially allocated paging subframes (for example, subframes 0, 4,

5, and 9) in every n DRX cycles to ensure that every WTRU may read its pages at

least once every n DRX cycles. Further, the unavailable subframes may be pr e

defined, e.g., by the third generation partnership project (3GPP) standard, or

signaled to the WTRU.

[059] In another embodiment, the PRS periodicity may be assigned values

that are not powers of 2 in terms of frames to reduce the frequency of collisions

between PRS occurrences and POs. That is, collisions could no longer occur on

consecutive POs. In particular, selecting values for PRS periodicity that share no

common divisor with the DRX cycle lengths may minimize the frequency of

collisions. For example, while the DRX cycle length may be 32, 64, 128, or 256,

the PRS may instead be assigned values of 17, 33, 65, or 129. As another

example, a non-integer number of frames may also be used for the PRS period,

for example, 161 subframes which corresponds to 16.1 frames.

[060] In another embodiment, the PDSCH carrying PCH may be allowed

in RBs in any part of the cell transmission bandwidth of a subframe carrying

PRS(s) that is not allocated for PRS(s), but not allowed in the cell transmission

bandwidth of the subframe that is allocated for PRS (s). As an example, if the cell



transmission bandwidth is 20MHz and the PRS allocation only uses the center 10

MHZ, then the PDSCH carrying the PCH may be allowed in the 10 MHz not

allocated for PRS(s) in the subframes carrying PRS(s).

[061] It is noted that in Multicast Broadcast Single Frequency Network

(MBSFN) allocated subframes, the first 1 or 2 symbols are always reserved for

physical downlink control channel (PDCCH) per LTE specifications. PRS(s) may

not be transmitted in those symbols. In order to align with normal subframes

which may use the first 3 symbols for control, the 3rd symbol may not be used for

PRS in both normal and MBSFN allocated subframes. The methods and

procedures described herein are not materially affected by these considerations.

[062] In another embodiment, the PRS(s) may be allocated to subframes

that carry Multimedia Broadcast/Multicast Service (MBMS) services, and/or may

be allocated to subframes that contain MBSFN RS(s) in either the entire

subframe, or one or more resource blocks (RBs) contained therein. In a non-

limiting example, the MBMS service may be carried by a physical multicast

channel (PMCH) which is mapped to MBSFN allocated subframes and the

MBSFN RS is used.

[063] In an illustrative example of this embodiment, in a positioning

subframe that is also an MBSFN allocated subframe, the rules for MBSFN

allocated subframes may be applied whether or not MBSFN RSs are transmitted.

The WTRU may assume that MBSFN RSs are transmitted and act accordingly

based on the PRS pattern specified for an MBSFN allocated subframe with

MBSFN RS.

[064] In another illustrative example of this embodiment, in a positioning

subframe, there is one PRS pattern transmitted that is the same in all subframes

with the exception of the symbols and/or resource elements (REs) that are



punctured based on conflict with other RS transmissions, such as Cell Specific RS

(CRS) or MBSFN RS.

[065] In another illustrative example of this embodiment, in a positioning

subframe that is also an MBSFN allocated subframe, if some RBs contain

MBSFN RS and others do not, the normal subframe PRS pattern in the RBs that

do not contain MBSFN RS may be used as-is or with known modifications. For

example, in a positioning subframe that is also an MBSFN allocated subframe, if

some RBs contain MBSFN RSs and others do not, the normal subframe

(depending on the broadcast number of PBCH ports) PRS pattern in the RBs that

do not contain MBSFN RSs may be used. In another example, in a positioning

subframe that is also an MBSFN allocated subframe, if some RBs contain

MBSFN RSs and others do not, the normal subframe (for two PBCH ports,

independent of the actual number of PBCH ports) PRS pattern in the RBs that do

not contain MBSFN RSs may be used. In yet another example, in a positioning

subframe that is also an MBSFN allocated subframe, if some RBs contain

MBSFN RS and others do not, the normal subframe (for four PBCH ports,

independent of the actual number of PBCH ports) PRS pattern in the RBs that do

not contain MBSFN RSs is used. In still another example, in a positioning

subframe that is also an MBSFN allocated subframe, if some RBs contain

MBSFN RS and others do not, the normal subframe PRS pattern in the RBs that

do not contain MBSFN RS is used, but the PRS is not punctured in the symbols

and/or REs where the CRS exists in the normal subframe.

[066] In another illustrative example of this embodiment, in a positioning

subframe that is also an MBSFN allocated subframe, the PRS may not use

symbols and/or REs containing MBSFN RS. In one example, in a positioning

subframe that is also an MBSFN allocated subframe, for the case where an RE

would contain an MBSFN RS and would also contain a PRS, the RE may contain



the MBSFN RS, and the PRS may be punctured. In another example, in a

positioning subframe that is also an MBSFN allocated subframe, the PRS may

not use symbols that are used by MBSFN RSs. In yet another example, in a

positioning subframe that is also an MBSFN allocated subframe, the normal

subframe PRS pattern in MBSFN allocated subframes that contain MBSFN RS

may be used, but the PRS REs are not punctured in the symbols and/or REs

where the CRS exist in the normal subframe. Instead, the REs where the

MBSFN RS exist are punctured. In a further example, in a positioning subframe

that is also an MBSFN allocated subframe, if some RBs contain MBSFN RS and

others do not, in the RBs containing MBSFN RS, the normal subframe PRS

pattern may be used, but the PRS REs are not punctured in the symbols and/or

REs where the CRS exist in the normal subframe. Instead, the PRS(s) that would

otherwise be in the REs where the MBSFN RS exist are punctured.

[067] In a further example, in a positioning subframe that is also an

MBSFN allocated subframe, the normal subframe PRS pattern in MBSFN

allocated subframes that contain MBSFN RS may be used, but the PRS REs are

not punctured in the symbols and/or REs where the CRS exist in the normal

subframe. Instead the PRS that would otherwise be in symbols where the

MBSFN RS exist are punctured. An illustrative expression of the PRS pattern in

the RBs containing the PRS may be shown as follows:

For ∆f=15 kHz:

k =6m + (5 - / + v
shf t

)mod 6

_ J 3,4,5
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m =0X...,2 -N - l

Note that the first 2 symbols are not used for PRS because they are reserved for



the physical downlink control channel (PDCCH) and the 3rd symbol is not used

since it contains the MBSFN RS. The same expression may be used in the case of

3 reserved control symbols. Also note that unlike PRS(s) in normal subframes,

this expression is independent of the number of PBCH antenna ports.

[068] In yet a further example, as shown in Figure 3, in a positioning

subframe that is also an MBSFN allocated subframe, if some RBs contain

MBSFN RS and others do not, in the RBs containing MBSFN RS, the normal

subframe PRS pattern may be used, but the PRS REs are not punctured in the

symbols and/or REs where the CRS exist in the normal subframe. Instead, the

PRS that would otherwise be in symbols where MBSFN RS exist are punctured.

Physical Control Format Indicator Channel (PCFICH), Physical Hybrid

Automatic Repeat Request Indicator Channel (PHICH), and Physical Downlink

Control Channel (PDCCH) are downlink control signals that may exist in the

downlink control region of a subframe.

[069] In another embodiment, PRS(s) in support of positioning

measurements cannot be allocated to subframes that carry MBMS services,

and/or cannot be allocated to subframes that contain MBMS RSs in the entire

subframe, and/or cannot be allocated to subframes that contain MBSFN RS in at

least one or more RBs contained therein.

[070] In an illustrative example of this embodiment, the WTRU is u n

aware of which MBSFN allocated subframes contain MBMS and/or carry MBSFN

RS in at least a portion or the entire subframe. The WTRU may perform

positioning measurements assuming PRS(s) is always present in all allocations

indicated valid for PRS.

[071] In another illustrative example of this embodiment, the WTRU is

aware of which MBFSN-allocated subframes contain MBMS and/or MBSFN RS,

and does not schedule positioning measurements for those subframes. In an



example, the WTRU learns and builds the list of admissible MBSFN subframes

through any of the procedures described herein for determining which subframes

carry MBMS/MBSFN RSs.

[072] In another embodiment, in the positioning subframe, the PRS(s)

may be superimposed (or overlaid) on downlink data and reference signals or only

on the downlink data resource elements (REs). The base station may still

transmit downlink data. However, the scheduled downlink data transmission

may use lower transmit power, lower modulation and coding scheme (MCS),

smaller transport block and/or a restricted set of resource blocks (RBs) than what

the current link conditions would allow if the PRS(s) were not transmitted. The

lowering of the downlink data rate via these methods allows for reliable data

reception in the presence of the increased interference due to the transmission of

the positioning signal. Also the base station may have leftover transmission (Tx)

power to transmit the PRS (s) and this may also reduce interference of the data to

the PRS(s).

[073] The superposed PRS(s) may occupy the entire bandwidth of the LTE

carrier/cell in order to achieve the required accuracy of time difference

measurements and low signal+interference to noise ratios (SINR) detection

threshold (such as -3OdB). The waveform of the superposed PRS(s) may be a

CDMA type (spread spectrum) signal, OFDM(A) type signal or other type of

signal.

[074] In another embodiment, the primary synchronization signals (PSS)

in LTE Release 8 occupies the central 62 subcarriers and may be extended to the

entire bandwidth to be used as superposed PRS(s) as described herein.

[075] In another embodiment, the secondary synchronization signals

(SSS) in LTE Release 8 occupy the central 62 subcarriers and may be extended to

the entire bandwidth to be used as superposed PRS(s) as described herein.



[076] In another embodiment, some RBs in the downlink subframes may

be defined to transmit the PRS(s) while using the remaining RBs for legacy type

LTE data transmission.

[077] Disclosed herein are embodiments for positioning subframe

allocation.

[078] In one embodiment, when more than 1 downlink subframe may be

used for time aggregation of a single positioning measurement sample, the

downlink subframes used for positioning signals are not required to be

consecutive.

[079] In another embodiment, configuration of 3 and 5, and optionally 7

positioning subframes for time aggregation of measurement samples may be

allowed in addition to the use of 1, 2, 4, and 6 configured subframes.

[080] In another embodiment, subframes used for the PRS(s) and

measurements are configurable over both 1 frame and 2 consecutive frames such

that the set of subframes being used begins in one frame and ends in the next. An

example for TDD downlink/uplink (DL/UL) configuration 2 may be subframes 8

and 9 in one frame followed by subframe 0 in the next frame.

[081] In another embodiment for TDD, only a subset of the DL/UL

configurations may be configurable by the system to support PRS (s). For

example, due to the limitation of DL/UL configuration 0 having only subframes 0

and 5 as DL subframes, support of DL PRS(s)and the positioning methods

requiring these PRS(s) (for example observed time difference of arrival (OTDOA))

may not be supported for configuration 0.

[082] In another embodiment, as a function of the DL/UL configuration

decoded by the WTRU in system information block (SIB) 2, the WTRU may

consider as an error any positioning assignment that is inconsistent with that

configuration. For example, in the example above in which DL/UL configuration



0 does not support DL PRS (s), the WTRU would consider it an error if the WTRU

decoded that the DL/UL configuration is Oand the network requested the WTRU

to perform measurements on DL PRS(s).

[083] In another embodiment, certain subframes in each frame may be

designated unavailable for PRS(s). The unavailable subframes may be pr e

defined or signaled to the WTRU. Examples of subframes that may be

designated unavailable are those containing system signals. For example, the

method may disallow the assignment of subframe 0 and subframe 5 from being

assigned as positioning subframes. For FDD, the method may disallow the

assignment of subframe 4 and/or subframe 9 from being assigned as positioning

subframes. For TDD, the method may disallow the assignment of subframe 1

and/or subframe 6 from being assigned as positioning subframes.

[084] In another embodiment for TDD, special subframe configurations

may carry PRS(s). The WTRU may consider as an error any positioning

assignment that is inconsistent with the special subframes that may or may not

carry PRS(s).

[085] In another embodiment, when normal subframes are used in TDD,

PRS(s) may be allowed in DL subframe 6, which is a subframe excluded from

MBSFN allocations for TDD.

[086] In another embodiment for TDD, a cell may be allowed to transmit

DL PRS(s) in subframes designated as UL subframes (per the cell's DL/UL

configuration) when that cell makes no UL allocations for that subframe (i.e., it

issues no UL grants for that subframe) and either prevents (by appropriate

scheduling of DL data transmissions), or ignores, UL acknowledgement/negative

acknowledgement (ACK/NACK) transmissions in that subframe.

[087] Embodiments for subframe allocation configuration are disclosed

herein. In all embodiments described herein, configuration may be provided to



the WTRU by signaling (e.g., radio resource control (RRC) signaling, physical

layer signaling, and other similar signaling levels), possibly combined with a

priori known information (e.g., information fixed by the standard). Signaling

may include broadcast and/or dedicated signaling to the WTRU.

[088] In a first embodiment, if there are any subframes that may not be

used for PRS(s) (referred to as unavailable subframes herein), the specified

number of "consecutive" subframes (in the configuration) would skip over those

subframes. This may be applied to both FDD and TDD.

[089] The following information may, for example, be provided to the

WTRU. The WTRU may be provided with the frames that contain the PRS(s).

For example, the frame allocation may be provided the same way the frames are

defined for MBSFN, i.e., PRS(s) may occur in frames when system frame number

(SFN) mod P = Offset, where P is the periodicity of the PRS(s) in frames and

Offset is a value in frames, so the allocated frames become Offset, P+Offset,

2P+0ffset, and so on. For the case where the PRS(s) cross into a second frame

(as described herein), only the information for the first frame may need to be

provided. The second frame may be understood without additional information,

(e.g., for the example above, SFN mod P = Offset provides the first frame of the 2

consecutive frames).

[090] The WTRU may be provided with the starting subframe within the

frame (e.g., an offset) and the number of consecutive subframes (where

subframes that do not support positioning signals are skipped over). For

example, in TDD configuration 2 with starting subframe 4 and the consecutive

subframes = 4, if all DL subframes support PRS (s) and all UL and special

subframes do not support PRS(s), this would correspond to subframes 4, 5, 8, and

9. Subframe 6 may be skipped because it is a special subframe and subframe 7

may be skipped because it is an UL.



[091] The number of consecutive subframes may instead be provided as a

number of additional consecutive subframes since the starting subframe may be

understood to contain (or not contain) PRS(s) (e.g., based on definitions in the

standard). For the example above, the number of additional consecutive

subframes would be 3 (instead of 4 consecutive subframes). The resulting

subframes to use would be the same and only the value signaled to the WTRU

changes.

[092] In addition, the information provided may also allow for the

possibility of continuing in the next frame. For example, extending the examples

above, in configuration 2 with starting subframe 4, consecutive subframes =5 (or

the additional consecutive subframes = 4), and with all DL subframes supporting

PRS (s) and all UL and special subframes not supporting PRS (s), this would

correspond to subframes 4, 5, 8, and 9 in one frame and subframe 0 in the next

frame.

[093] Further, the unavailable subframes may be pre-defined, e.g., by the

standard, or signaled to the WTRU.

[094] The unavailable subframes may be independent of, or a function of,

the DL/UL configuration in TDD and/or other constraints in TDD or FDD.

[095] The same signaling may be used in a FDD half-duplex mode, that is,

for those FDD WTRUs that cannot transmit and receive simultaneously.

[096] In a first variation of the first embodiment, a number of bits, B, used

to signal the starting subframe and the number of consecutive (or additional

consecutive) subframes, N, may be limited to a small number as described herein.

For example, there are 10 subframes in a frame which may be numbered 0-9.

The starting subframe may be provided and limited to a number less than 9 to

reduce the number of bits used. For example, if the starting subframe were to be

0 to 7, this may limit the starting subframe to 3 bits. The maximum value of N



would dictate the number of bits needed for N. For example, if the maximum

allowed value of N were 7, only 3 bits would be needed for N. The configuration of

starting subframe and which subframes to use may be accomplished in 6 bits

based on the example above.

[097] In a second variation of the first embodiment, a number of bits, B,

used to signal the starting subframe may be an index, rather than an explicit

starting subframe number within the frame. The index may be based on a subset

of the subframes in the frame such as the available subframes for positioning

signals. As an example, the maximum number of whole subframes in a frame for

TDD is 8. Rather than specify an explicit starting subframe number from 0 to 9,

which would require 4 bits, the starting subframe number may be treated as an

index from 0 to 7 into the list of DL subframes allocated in the current

configuration. For example, with configuration 4, a signaled start value of 6

would map to subframe #9.

[098] In a second embodiment, a bitmap is used to identify which

subframes may contain the PRS(s). The information provided to the WTRU may

include the frames that contain PRS(s) as discussed herein and a bitmap to

indicate which subframes are for the PRS(s). For example, for PRS(s) in a single

frame, a bitmap equaling 1001110100 would correspond to subframes 0, 3, 4, 5,

and 7. This may be extended to cover subframes in 2 consecutive frames. A total

of 10 bits may be used for each frame for a total of 20 bits.

[099] In a first variation of the second embodiment, less bits may be used

to be more efficient since the span will unlikely be more than 7 subframes total.

The worst case would therefore span the last subframe of the first frame and 6

subframes in the second frame, which would require a total of 16 bits.

[0100] In a second variation of the second embodiment, given a starting

subframe, N bits may be used to represent the next N subframes, reducing the



number of bits needed. The following information may be provided to the WTRU:

a) the frames that contain the PRS(s) as discussed herein; b) the starting

subframe number within the frame (i.e., an offset); and c) a bitmap to indicate

which subframes are for the PRS (s), starting with the subframe identified as the

starting subframe.

[0101] In this variation, there may be 10 subframes in a frame which may

be numbered 0-9. The starting subframe may be provided and limited to a

number less than 9 to reduce the number of bits used. For example, if the

starting subframe were to be 0 to 7, this may limit the starting subframe to 3

bits. The maximum value of N would dictate the number of bits needed for N. For

example, if the maximum allowed value of N were 7, 7 bits would be needed for

N. Note that depending on the definition of N, it may include or exclude the

starting subframe in the bitmap. If the starting subframe is excluded, it would

need tobe known (e.g., by definition) whether PRS(s) are in that subframe or not.

Based on the examples above, the configuration of starting subframe and which

next subframes to use may be accomplished in 3 + 7 = 10 bits.

[0102] In a third variation of the second embodiment, the number of bits,

B, used to signal the starting subframe may be an index, rather than an explicit

starting subframe number within the frame. This may be based on a subset of

the subframes in the frame such as the available subframes for PRS(s).

[0103] In a fourth variation of the second embodiment, if there are any

unavailable subframes that cannot be used for positioning, the number of bits

used to convey which subframes to use automatically skips over the unavailable

subframes. The unavailable subframes may be pre-defined, e.g., by the standard,

or signaled to the WTRU. The unavailable subframes maybe independent of, or a

function of, the DL/UL configuration in TDD or other constraints in TDD or FDD.

For example, when 10 bits are used to represent 10 subframes, and if subframe 5



is unavailable, then no bit is needed for subframe 5. Therefore, 9 bits instead of

10 bits may be used. An example bitmap of 10011x0100, which is using 1 to

represent subframes to use for positioning and x to represent the unavailable

subframe 5, could be represented in 9 bits as 100110100 and would correspond to

designating subframes 0, 3, 4, and 7 for positioning use. This may be applied to

the other embodiments disclosed herein.

[0104] In a third embodiment, a number of consecutive (i.e., a span) of

subframes may be provided, and the PRS(s) may only be in the available

subframes within that span. The following information may be provided to the

WTRU: a) frames that contain PRS(s) as disclosed herein; and b) the starting

subframe within the frame (i.e., an offset); and c) the number of consecutive

subframes (where only the available subframes are used within that span). For

example, in TDD configuration 2 with starting subframe 4 and consecutive

subframes = 5, if all DL subframes support PRS(s) and all UL and special

subframes do not support PRS(s), this would correspond to subframes 4, 5, and 8

(span is 4, 5, 6, 7, and 8, with subframe 6 not usable because it is a special

subframe and subframe 7 not usable because it is an UL).

[0105] In this embodiment, the number of consecutive subframes may

instead be provided as a number of additional consecutive subframes since the

starting subframe may be understood to contain (or not contain) PRS(s) (e.g.,

based on definition in the standard). For the example above, the number of

additional consecutive subframes would be 4 (instead of 5 consecutive

subframes). The resulting subframes to use would be the same and only the

value signaled to the WTRU changes.

[0106] This embodiment also allows for the possibility of continuing in the

next frame. By extending the examples above, in configuration 2 with starting

subframe 4 and the consecutive subframes =7 (or the additional consecutive



subframes = 6), this would correspond to subframes 4, 5, 8, and 9 in one frame

and subframe 0 in the next frame (span is 4, 5, 6, 7, 8, 9, and 0, with 6 and 7 not

usable since 6 is a special subframe and 7 is an UL subframe).

[0107] The same signaling may be used in a FDD half-duplex mode, that is,

for those FDD WTRUs that cannot transmit and receive simultaneously.

[0108] In a first variation of the third embodiment, the first variation of the

first embodiment (e.g., explicit values) may be applied to this embodiment.

[0109] In a second variation of the third embodiment, the second variation

of the first embodiment (e.g., index values) may be applied to this embodiment.

[0110] In a fourth embodiment, a table may be defined where each row

contains an index and a corresponding subframe allocation to be used for the

PRS(s). The following information may be provided to the WTRU: a) the frames

that contain the PRS(s) as discussed herein; and b) index into the table that

identifies which subframes to use, where i) index may be dependent on mode

(FDD or TDD) and ii) index may be dependent on DL/UL configuration for TDD.

[0111] In a fifth embodiment, when MBSFN-reserved subframes are used

for PRS(s), the maximum periodicity is currently 32 frames and may be modified

to include a frame periodicity of 64 or 128 frames. This may be implemented by

increasing the allowed periodicity of the MBSFN-reserved subframe allocation to

match the desired maximum periodicity of the positioning subframes. For

example, add 2 additional choices of 64 and 128 frames.

[0112] In an alternative implementation, a mapping may be overlaid on top

of the MBSFN-reserved subframe allocation and which allocations are tobe used

for PRS(s) are indicated. An example mapping may be to use every other

MBSFN-reserved subframe allocation or every 4th MBSFN-reserved subframe

allocation to achieve a 64 or 128 frame periodicity for an MBSFN-reserved

subframe allocation with a 32 frame periodicity.



[0113] Signaling this allocation to the WTRU may be accomplished by

identifying which MBSFN-reserved subframe allocation to use and what the

overlaid mapping is. An example would be signaling 0 for every allocation, 1 for

every other allocation, 2 for every 4th allocation, and so on.

[0114] Embodiments for methods that determine which subframes carry

MBMS/MBSFN RSs are herein disclosed. In an embodiment, the WTRU

supporting positioning measurements such as PRS(s) determines which MBSFN

allocated subframes contain MBSFN RS, or carry MBMS service. In an

illustrative example of this embodiment, explicit signaling between network

node(s) and WTRU(s) maybe used to determine if PMCH data and/or MBSFN RS

exists in an MBSFN allocated subframe. Information provided to the WTRU

may indicate that the PMCH data and/or MBSFN RS exist in the entire

subframe or specific portions (e.g., RBs or REs) of the subframe. In an

embodiment of this example, a WTRU supporting positioning measurements

determines from reading system information, either in the form of broadcast

channel (BCH) / System Information Blocks (SIBs) or dedicated radio resource

control (RRC) signaling, whether one or more MBSFN allocated subframes

contain MBMS and/or whether one or more subframes contain MBMS RS.

[0115] In another illustrative example of this embodiment, the WTRU

performs blind detection todetermine which MBSFN allocated subframes contain

MBMS and/or if they contain PMCH data and/or MBSFN RS.

[0116] It is known that if a MBSFN subframe has a MBMS signal, then

automatic gain control is run on the control region and run again on the payload

region. Described herein is an embodiment when a PRS is present in a MBSFN

subframe. In this embodiment, if a PRS is present in the MBSFN subframe, then

the automatic gain control is run on the control region but not on the payload



region. The automatic gain control from the control region may be used for the

payload region.

[0117] Embodiments for PRS sequences are disclosed herein. In one

embodiment of a PRS, polyphase sequences or constant amplitude zero au t o

correlation (CAZAC) sequences (such as a Zadoff-Chu sequence) may be used for

the PRS (no matter whether it is code division multiple access (CDMA) or

orthogonal frequency division multiple (access) (OFDMA) type of signal).

[0118] In another embodiment of a PRS, M-sequence or other pseudo

random sequences may be used for the PRS(s).

[0119] In yet another embodiment of a PRS, the common reference signals

(CRS) in LTE Release 8 occupy scattered/staggered resource elements (REs) in

each subframe that may be extended to all REs in the subframe to be used as

superposed PRS(s). Alternatively, the PRS(s) may be a sequence which builds on

the CRS and allows the legacy CRS tobe used without modification as part of the

PRS, while adding additional superimposed signals over the data REs.

[0120] Embodiments

[0121] 1. A method for signaling and defining positioning sub-frames,

comprising: superimposing at least one positioning signal on downlink data and

reference signals.

[0122] 2. A method signaling and defining positioning sub-frames,

comprising: superimposing at least one positioning signal on downlink data

resource elements (REs).

[0123] 3. A method as in any preceding embodiment, wherein the

superposed positioning signals occupy the entire bandwidth of an LTE

carrier/cell.

[0124] 4. A method as in any preceding embodiment, wherein the

superposed positioning signals have a waveform of a spread spectrum signal.



[0125] 5. A method as in any of embodiments 1-3, wherein the

superposed positioning signals have a waveform of an OFDMA type signal.

[0126] 6. A method as in any preceding embodiment, wherein a

plurality of defined resource blocks (RBs) are used to transmit the positioning

signals and remaining RBs are used to transmit legacy type LTE data

transmission.

[0127] 7. A method as in any preceding embodiment, wherein

polyphase sequences are used for the positioning signals.

[0128] 8. A method as in any preceding embodiment, wherein constant

amplitude zero auto-correlation (CAZAC) sequences are used for the positioning

signals.

[0129] 9. A method as in any preceding embodiment, wherein M-

sequences are used for the positioning signals.

[0130] 10. A method as in any preceding embodiment, wherein pseudo

random sequences are used for the positioning signals.

[0131] 11. A method as in any preceding embodiment, further

comprising: using a mapping rule for the positioning signals; and mapping the

positioning signals to all resource elements in each positioning sub-frame.

[0132] 12. The method as in embodiment 11, wherein on a condition that

there are any synchronization signals, a physical broadcast channel and at least

one system information block (SIB) present in a physical resource block, the

mapping rule includes preventing a mapping of positioning signals to resource

elements that carry any synchronization signals, the physical broadcast channel

and the at least one system information block.

[0133] 13. The method as in embodiment 11, further comprising: on a

condition that there are any legacy reference symbols present in a physical

resource block, using a mapping rule that includes preventing a mapping of



positioning signals to resource elements that include the legacy reference

symbols in a downlink control region, while allowing a mapping of positioning

signals to resource elements that include legacy reference symbols outside of a

downlink control region.

[0134] 14. The method as in embodiment 11, further comprising using a

mapping rule that prevents mapping of positioning signals to resource elements

that include legacy reference symbols.

[0135] 15. The method as in embodiment 11, further comprising using a

mapping rule allows mapping of the positioning signals to resource elements that

include legacy reference symbols and puncturing the legacy reference symbols in

the reference elements.

[0136] 16. The method as in embodiment 15, further comprising

performing a channel estimation using received positioning signals in order to

detect/decode downlink data and control signals.

[0137] 17. The method as in embodiment 11, further comprising

incorporating the legacy reference symbols as part of the positioning signal

without impact to legacy functionality.

[0138] 18. A method for supporting wireless communications, the

method comprising: allocating resources for positioning signals used in

positioning measurements.

[0139] 19. The method as in embodiment 18, wherein subframes

allocated for the positioning signals are not consecutive on a condition that at

least to two subframes are used for time aggregation of a single positioning

measurement sample.

[0140] 20. The method as in any of the embodiments 18-19, wherein at

least one predetermined configuration is used for time aggregation of a single

positioning measurement sample.



[0141] 21. The method as in any of the embodiments 18-20, wherein

subframes allocated for the positioning signals are configurable over at least one

frame such that a set of subframes begins in one frame and ends in another

frame.

[0142] 22. The method as in any of the embodiments 18-21, wherein

subframes allocated for the positioning signals are configurable over at least two

frames such that a set of subframes begins in one frame and ends in another

frame.

[0143] 23. The method as in any of the embodiments 18-22, wherein

subframes allocated for the positioning signals are configurable over at least two

consecutive frames such that a set of subframes begins in one frame and ends in

another frame.

[0144] 24. The method as in any of the embodiments 18-23, wherein an

error is determined on a condition that a positioning assignment is inconsistent

with at least one predetermined configuration that is used for positioning

measurements.

[0145] 25. The method as in any of the embodiments 18-24, wherein

subframes allocated for the positioning signals are not also allocated for system

signals.

[0146] 26. The method as in any of the embodiments 18-25, wherein

resources allocated for the positioning signals are not also allocated for system

signals.

[0147] 27. The method as in any of the embodiments 18-26, wherein

subframes allocated for the positioning signals are mapped in accordance with

mapping used for system signals.

[0148] 28. The method as in any of the embodiments 18-27, wherein

subframes allocated for the positioning signals are mapped in accordance with



mapping used for system signals, and wherein mapping rules are known to

wireless transmit/receive unit (WTRU).

[0149] 29. The method as in any of the embodiments 18-28, wherein

predetermined subframes are unavailable for positioning signals.

[0150] 30. The method as in any of the embodiments 18-29, wherein

predetermined resources are unavailable for positioning signals.

[0151] 31. The method as in any of the embodiments 18-30, wherein

unavailability of subframes or resources are signaled to the WTRU.

[0152] 32. The method as in any of the embodiments 18-31, wherein

unavailability of subframes or resources are those designated for system signals.

[0153] 33. The method as in any of the embodiments 18-32, wherein

downlink subframe 6 is used for positioning signal.

[0154] 34. The method as in any of the embodiments 18-33, further

comprising: signaling downlink positioning signals in a subframe designated as

an uplink subframe on a condition that uplink allocations are not present for the

subframe.

[0155] 35. The method as in any of the embodiments 18-34, further

comprising: signaling downlink positioning signals in a subframe designated as

an uplink subframe on a condition that uplink ack/nack transmissions are

prevented or ignored in the subframe.

[0156] 36. The method as in any of the embodiments 18-35, wherein

subframes allocated for the positioning signals occur over a center bandwidth on

a condition that positioning signal bandwidth is less than a downlink bandwidth

in a positioning subframe.

[0157] 37. The method as in any of the embodiments 18-36, further

comprising: signaling position signaling allocation configurations.



[0158] 38. The method as in any of the embodiments 18-37, wherein

WTRU signaling is done via at least one of radio resource control (RRC)

signaling, and physical layer signaling.

[0159] 39. The method as in any of the embodiments 18-38, wherein

WTRU signaling is done using at least one of broadcast and dedicated channels.

[0160] 40. The method as in any of the embodiments 18-39, wherein

WTRU signaling is combined with a priori information.

[0161] 41. The method as in any of the embodiments 18-40, wherein

predetermined subframes are unavailable subframes for positioning signals and

consecutive subframes skip unavailable subframes.

[0162] 42. The method as in any of the embodiments 18-41, wherein the

WTRU is signaled a periodicity for positioning signals in frames.

[0163] 43. The method as in any of the embodiments 18-42, wherein the

WTRU uses an offset based on a signaled periodicity for positioning signals in

frames.

[0164] 44. The method as in any of the embodiments 18-43, wherein the

WTRU is signaled information for a first frame that provides basis for using at

least a second frame on a condition that the positioning signal crosses between

the first frame and the at least second frame.

[0165] 45. The method as in any of the embodiments 18-44, wherein the

WTRU is signaled a starting subframe within a frame and a number of

consecutive subframes.

[0166] 46. The method as in any of the embodiments 18-45, wherein the

WTRU is signaled a starting subframe within a frame and a number of additional

consecutive subframes.

[0167] 47. The method as in any of the embodiments 18-46, wherein

which subframes are unavailable are signaled to the WTRU.



[0168] 48. The method as in any of the embodiments 18-47, wherein

reserved subframes are a function of downlink/uplink configuration.

[0169] 49. The method as in any of the embodiments 18-48, wherein a

predetermined number of bits is used to signal a starting subframe and

consecutive subframes.

[0170] 50. The method as in any of the embodiments 18-49, wherein a

predetermined number of bits is used to signal an index for a starting subframe.

[0171] 51. The method as in any of the embodiments 18-50, wherein a

bitmap is used to signal positioning signal subframes.

[0172] 52. The method as in any of the embodiments 18-51, wherein a

10 bit bitmap is used to signal positioning signal subframes.

[0173] 53. The method as in any of the embodiments 18-52, wherein the

WTRU is signaled a starting subframe and a bitmap for next N subframes.

[0174] 54. The method as in any of the embodiments 18-53, wherein a

table is used to signal positioning signal subframes.

[0175] 55. The method as in any of the embodiments 18-54, wherein

multi-media broadcast over a single frame (MBSFN) reserved subframes are

used for positioning signals.

[0176] 56. The method as in any of the embodiments 18-55, wherein the

periodicity of MBSFN reserved subframes is 64 frames.

[0177] 57. The method as in any of the embodiments 18-56, wherein the

periodicity of MBSFN reserved subframes is 128 frames.

[0178] 58. The method as in any of the embodiments 18-57, wherein a

mapping is overlayed on top of MBSFN reserved subframes to indicate which

subframes are to be used for positioning signals.

[0179] 59. The method as in any of the embodiments 18-58, wherein

non-consecutive subframes may be used for positioning signals.



[0180] 60. The method as in any of the embodiments 18-59, positioning

signals are reference signals.

[0181] 61. The method as in any of the embodiments 18-60, wherein

non-consecutive subframes may be used for positioning signals.

[0182] 62. A method for allowing configuration of positioning signal

measurement opportunities, the method comprising: using a set of downlink

subframes, such that wireless transmit/receive unit (WTRU) paging occasions

(POs) are respected.

[0183] 63. The method of embodiment 62, wherein positioning reference

signals (PRS) are not sent by a network node in a subframe in resource blocks

(RBs) carrying a physical downlink shared channel (PDSCH) with paging

information.

[0184] 64. The method of any of embodiments 62-63, wherein on a

condition that the PRS are allocated into a subframe that carries one or more

POs for at least one WTRU, the PRS may pre-empt and substitute RBs for

PDSCH carrying regular traffic.

[0185] 65. The method of any of embodiments 62-64, wherein any RB

used for PDSCH carrying paging information does not carry the PRS.

[0186] 66. The method of any of embodiments 62-65, wherein the paging

information may pertain to any one of: a PDSCH carrying paging channel (PCH);

a PDSCH carrying system information block type 1 (SIBl) or SIB2 system

information; a PDSCH using any form of signaling to reach one or more WTRUs

to inform of pending paging messages; system information changes, public

warning system (PWS) notifications; or any other similar information.

[0187] 67. The method of any of embodiments 62-66, wherein the

positioning reference signals (PRS) is not sent by a network node in one or more



selected subframes carrying a physical downlink shared channel (PSDCH) with

paging information.

[0188] 68. The method of any of embodiments 62-67, wherein a WTRU is

not required to decode and measure the PRS in either all or some subframes

containing at least one PDSCH carrying paging information.

[0189] 69. The method of any of embodiments 62-68, wherein a regularly

repeating or a pseudo-random pattern in conjunction with the PRS configuration

is used to disable PRS transmission for the purpose of paging decoding by the

WTRU.

[0190] 70. The method of any of embodiments 62-69, wherein positioning

reference signals (PRS) transmission in given subframes is configured, in certain

PO or paging frame (PF) occurrences or for certain resource blocks (RBs) carrying

physical downlink shared channel (PDSCH) with paging information.

[0191] 71. The method of any of embodiments 62-70, wherein the

configuration is a function of PRS configuration parameters, and the

configuration parameters include PRS occurrences or PRS accumulation mode, or

discontinuous reception (DRX) cycles.

[0192] 72. The method of any of embodiments 62-71, wherein on a

condition that the positioning reference signals (PRS) configuration is such that

any idle mode WTRU will have all of its POs blocked by the PRS and the WTRU

specific discontinuous reception (DRX) cycle is greater than or equal to the cell

specific DRX cycle, or the WTRU specific DRX cycle is not specified, the PRS is

not transmitted during these POs.

[0193] 73. The method of any of embodiments 62-72, wherein all POs are

available to idle mode WTRUs and connected mode WTRUs.

[0194] 74. The method of any of embodiments 62-73, wherein on a

condition that the positioning reference signals (PRS) configuration is such that



any idle mode WTRU will have all of its POs blocked by the PRS, and the WTRU

specific discontinuous reception (DRX) cycle is less than the cell specific DRX

cycle, the PRS is not transmitted during POs corresponding to paging frames

(PFs) determined by the cell specific DRX cycle.

[0195] 75. The method of any of embodiments 62-74, wherein at least

some POs will be available to the WTRU and connected mode WTRUs will have

all of their known POs available.

[0196] 76. The method of any of embodiments 62-75, wherein paging

transmissions are restricted to the physical downlink shared channel (PDSCH)

transmissions outside of the resource blocks (RBs) utilized for the positioning

reference signals (PRS) where a conflict exists between a PO for any WTRU and

a PRS transmission.

[0197] 77. The method of any of embodiments 62-76, wherein either all

or a subset of the subframes allocated or potentially allocated for paging are

designated unavailable for positioning signals regardless of whether they contain

paging information.

[0198] 78. The method of any of embodiments 62-77, wherein positioning

reference signals (PRS) are not transmitted in the unavailable subframes.

[0199] 79. The method of any of embodiments 62-78, wherein subframes

potentially allocated for paging are currently subframes 0, 4, 5, and 9 in

frequency division duplex (FDD), or 0, 1, 5, and 6 in time division duplex (TDD).

[0200] 80. The method of any of embodiments 62-79, further comprising

designating all potentially allocated subframes in FDD unavailable for paging,

and disallowing PRS in subframes 0, 4, 5, and 9.

[0201] 81. The method of any of embodiments 62-80, wherein on a

condition that only one subframe is allocated for POs in every nth frame, then



PRS is not allowed in that one subframe every nth frame or every multiple of n

frames.

[0202] 82. The method of any of embodiments 62-81, wherein on a

condition that the PRS period is less than or equal to the discontinuous reception

(DRX) cycle, PRS is disallowed in the allocated or potentially allocated paging

subframes in every n DRX cycles.

[0203] 83. The method of any of embodiments 62-82, wherein

unavailable subframes may be pre-defined, or signaled to the WTRU.

[0204] 84. The method of any of embodiments 62-83, wherein the

positioning reference signals (PRS) periodicity is not assigned values that are

powers of 2 in terms of frames.

[0205] 85. The method of any of embodiments 62-84, further comprising

selecting values for PRS periodicity that share no common divisor with the

discontinuous reception (DRX) cycle lengths.

[0206] 86. The method of any of embodiments 62-85, wherein the DRX

cycle length may be 32, 64, 128, or 265 and the PRS may be assigned values of

17, 33, 65, or 129.

[0207] 87. The method of any of embodiments 62-86, wherein a non-

integer number of frames is used for the PRS period.

[0208] 88. The method of any of embodiments 62-87, wherein a physical

downlink shared channel (PDSCH) carrying a paging channel (PCH) is allowed in

the resource blocks (RBs) in any part of cell transmission bandwidth of a

subframe carrying positioning reference signals (PRS) that is not allocated for

PRS.

[0209] 89. The method of any of embodiments 62-88, further comprising

not allowing PDSCH carrying PCH in the cell transmission bandwidth of the

subframe that is allocated for PRS.



[0210] 90. The method of any of embodiments 62-89, wherein if the cell

transmission bandwidth is 20MHz and the PRS allocation only uses the center 10

MHZ, then PDSCH carrying PCH will only be allowed in the 10 MHz not

allocated for PRS in the subframes carrying PRS.

[0211] 91. A method for providing positioning measurements,

comprising: allocating multimedia broadcast/multicast service (MBMS)

subframes for positioning reference signals (PRS).

[0212] 92. The method as in embodiment 91, further comprising

allocating subframes having Multi-Media Broadcast over a Single Frequency

Network reference signals (MBSFN RS) for positioning reference signals.

[0213] 93. The method of any of embodiments 91-92, further comprising

allocating subframes having Multi-Media Broadcast over a Single Frequency

Network reference signals (MBSFN RS) for positioning reference signals,

wherein the MBSFN RSs are contained in the entire subframe.

[0214] 94. The method of any of embodiments 91-93, further comprising

allocating subframes having Multi-Media Broadcast over a Single Frequency

Network reference signals (MBSFN RS) for positioning reference signals,

wherein the MBSFN RSs are contained in at least one resource block (RB) of the

subframe.

[0215] 95. The method of any of embodiments 91-94, wherein MBMS is

carried by a physical multicast channel (PMCH).

[0216] 96. The method of any of embodiments 91-95, wherein MBMS is

carried by a PMCH mapped to MBSFN allocated subframes and a MBSFN RS is

used.

[0217] 97. The method of any of embodiments 91-96, wherein

transmission of a MBSFN RS is non-determinative in applicability of conditions

for a positioning subframe that is also a MBSFN allocated subframe.



[0218] 98. The method of any of embodiments 91-97, wherein

transmission of a MBSFN RS is a given state and a wireless transmit/receive

unit (WTRU) acts in accordance with a PRS pattern specified for an MBSFN

allocated subframe with MBSFN RSs.

[0219] 99. The method of any of embodiments 91-98, wherein one PRS

pattern is transmitted for subframes excluding those symbols that are punctured

based on conflict with other transmitted RSs.

[0220] 100. The method of any of embodiments 91-99, wherein one PRS

pattern is transmitted for subframes excluding those resource elements (REs)

that are punctured based on conflict with other transmitted RSs.

[0221] 101. The method of any of embodiments 91-100, wherein other

transmitted RS is at least one of cell specific RS (CRS) or MBSFN RS.

[0222] 102. The method of any of embodiments 91-101, wherein resource

blocks (RBs) absent of MBSFN RSs use a given subframe PRS pattern for a

positioning subframe that is also an MBSFN allocated subframe.

[0223] 103. The method of any of embodiments 91-102, wherein resource

blocks (RBs) absent of MBSFN RSs use a modified subframe PRS pattern for a

positioning subframe that is also an MBSFN allocated subframe.

[0224] 104. The method of any of embodiments 91-103, wherein resource

blocks (RBs) absent of MBSFN RSs and having a predetermined number of

physical broadcast ports, use a given subframe PRS pattern for a positioning

subframe that is also an MBSFN allocated subframe.

[0225] 105. The method of any of embodiments 91-104, wherein resource

blocks (RBs) absent of MBSFN RSs and given two physical broadcast ports, use a

given subframe PRS pattern for a positioning subframe that is also an MBSFN

allocated subframe.



[0226] 106. The method of any of embodiments 91-105, wherein resource

blocks (RBs) absent of MBSFN RSs and given four physical broadcast ports, use a

given subframe PRS pattern for a positioning subframe that is also an MBSFN

allocated subframe.

[0227] 107. The method of any of embodiments 91-106, wherein resource

blocks (RBs) absent of MBSFN RSs use a given subframe PRS pattern without

puncturing the PRS in the symbols where a CRS exists in a normal subframe for

a positioning subframe that is also an MBSFN allocated subframe.

[0228] 108. The method of any of embodiments 91-107, wherein resource

blocks (RBs) absent of MBSFN RSs use a given subframe PRS pattern without

puncturing the PRS in the REs where a CRS exists in a normal subframe for a

positioning subframe that is also an MBSFN allocated subframe.

[0229] 109. The method of any of embodiments 91-108, wherein a PRS

does not use symbols containing MBSFN RSs for a positioning subframe that is

also an MBSFN allocated subframe.

[0230] 110. The method of any of embodiments 91-109, wherein a PRS

does not use REs containing MBSFN RSs for a positioning subframe that is also

an MBSFN allocated subframe.

[0231] 111. The method of any of embodiments 91-110, wherein a RE

contains a MBSFN RS and a punctured PRS on a condition that the RE contains

a MBSFN RE and a PRS for a positioning subframe that is also an MBSFN

allocated subframe.

[0232] 112. The method of any of embodiments 91-111, wherein a PRS

does not use symbols that are used by MBSFN RSs for a positioning subframe

that is also an MBSFN allocated subframe.

[0233] 113. The method of any of embodiments 91-112, wherein MBSFN

allocated subframes that contain MBSFN RSs use a given subframe PRS pattern



on a condition that PRS REs are not punctured in the symbols where the CRS

exists in a normal subframe and are punctured in the REs where MBSFN RSs

exist, for a positioning subframe that is also an MBSFN allocated subframe.

[0234] 114. The method of any of embodiments 91-113, wherein MBSFN

allocated subframes that contain MBSFN RSs use a given subframe PRS pattern

on a condition that PRS REs are not punctured in the REs where the CRS exists

in a normal subframe and are punctured in the REs where MBSFN RSs exist, for

a positioning subframe that is also an MBSFN allocated subframe.

[0235] 115. The method of any of embodiments 91-114, wherein RBs that

contain MBSFN RSs use a given subframe PRS pattern on a condition that PRS

REs are not punctured in the symbols where the CRS exists in a normal

subframe and are punctured in the REs where MBSFN RSs exist, for a

positioning subframe that is also an MBSFN allocated subframe.

[0236] 116. The method of any of embodiments 91-115, wherein RBs that

contain MBSFN RSs use a given subframe PRS pattern on a condition that PRS

REs are not punctured in the REs where the CRS exists in a normal subframe

and are punctured in the REs where MBSFN RSs exist, for a positioning

subframe that is also an MBSFN allocated subframe.

[0237] 117. The method of any of embodiments 91-116, wherein MBSFN

allocated subframes that contain MBSFN RSs use a given subframe PRS pattern

on a condition that PRS REs are not punctured in the symbols where the CRS

exists in a normal subframe and puncture the PRS that would otherwise be in

symbols where MBSFN RSs exist, for a positioning subframe that is also an

MBSFN allocated subframe.

[0238] 118. The method of any of embodiments 91-117, wherein MBSFN

allocated subframes that contain MBSFN RSs use a given subframe PRS pattern

on a condition that PRS REs are not punctured in the REs where the CRS exists



in a normal subframe and puncture the PRS that would otherwise be in symbols

where MBSFN RSs exist, for a positioning subframe that is also an MBSFN

allocated subframe.

[0239] 119. The method of any of embodiments 91- 118, wherein RBs that

contain MBSFN RSs use a given subframe PRS pattern on a condition that PRS

REs are not punctured in the symbols where the CRS exists in a normal

subframe and puncture the PRS that would otherwise be in symbols where

MBSFN RSs exist, for a positioning subframe that is also an MBSFN allocated

subframe.

[0240] 120. The method of any of embodiments 91- 119, wherein RBs that

contain MBSFN RSs use a given subframe PRS pattern on a condition that PRS

REs are not punctured in the REs where the CRS exists in a normal subframe

and puncture the PRS that would otherwise be in symbols where MBSFN RSs

exist, for a positioning subframe that is also an MBSFN allocated subframe.

[0241] 121. A method for providing positioning measurements,

comprising the method of: allocating a subframe for PRS on a condition that a

subframe is not allocated for MBMS conditions.

[0242] 122. The method as in embodiment 121, wherein a MBMS

condition is a MBMS RS.

[0243] 123. The method of any of embodiments 121-122, wherein a MBMS

condition is a MBSFN RS in at least one RB.

[0244] 124. The method of any of embodiments 121-123, wherein a WTRU

performs positioning measurements given that an allocation valid for PRS

contains a PRS regardless of actual conditions.

[0245] 125. The method of any of embodiments 121-124, wherein a WTRU

schedules positioning measurements based on a MBMS condition of a MBSFN

allocated subframe.



[0246] 126. The method of any of embodiments 121-125, wherein a WTRU

builds a list of admissable MBSFN allocated subframes by determining which

MBSFN allocated subframes contain MBSFN RSs and/or carry MBMS.

[0247] 127. The method of any of embodiments 121-126, further

comprising receiving information indicating presence of physical multicast

channel (PMCH) data in an allocated MBSFN allocated subframe.

[0248] 128. The method of any of embodiments 121-127, further

comprising receiving information indicating presence of MBSFN RS in an

allocated MBSFN allocated subframe.

[0249] 129. The method of any of embodiments 121-128, wherein the

information indicates presence in at least a portion of the MBSFN allocated

subframe.

[0250] 130. The method of any of embodiments 121-129, wherein the

information is signaled in a broadcast channel.

[0251] 131. The method of any of embodiments 121-130, wherein the

information is signaled is a system information block.

[0252] 132. The method of any of embodiments 121-131, wherein the

information is signaled in a radio resource control message.

[0253] 133. The method of any of embodiments 121-132, wherein the

WTRU performs blind detection to determine presence of MBSFN RS in an

allocated MBSFN allocated subframe.

[0254] 134. The method of any of embodiments 121-133, wherein the

WTRU performs blind detection to determine presence of PMCH data in an

allocated MBSFN allocated subframe.

[0255] 135. The method of any of embodiments 121-134, further

comprising not puncturing a demodulation RS (DRS) by the PRS and puncturing

the PRS on a condition that a PRS and DRS are in the same RE.



[0256] 136. The method of any of embodiments 121-135, wherein a RE

contains a Channel State Information (CSI) RS and a punctured PRS on a

condition that an RE contains a CSI RS and a PRS.

[0257] 137. The method of any of embodiments 121-136, wherein a RE

contains a punctured CSI RS and a PRS on a condition that an RE contains a

CSI RS and a PRS.

[0258] 138. The method of any of embodiments 121-137, wherein the

WTRU uses the PRS in this RE as part of its estimation of CSI.

[0259] 139. A method for supporting positioning measurements in

wireless communications, comprising: configuring at least one subframe for

positioning measurements.

[0260] 140. The method of any embodiment 139, further comprising:

mapping at least one positioning signal to at least one resource element in the at

least one subframe, wherein the mapping accounts for resource elements

carrying a non-positioning signal.

[0261] 141. The method of any of embodiments 139-140, wherein the at

least one positioning signal is not mapped to certain resource elements carrying

non-positioning signals.

[0262] 142. The method of any of embodiments 139-141, wherein the non-

positioning signal includes primary synchronization signals, secondary

synchronization signals, physical broadcast channels, system signals, reference

signals in a downlink control region, reference signals and paging information.

[0263] 143. The method of any of embodiments 139-142, wherein the non-

positioning signal is a physical downlink shared channel carrying paging

information.

[0264] 144. The method of any of embodiments 139-143, wherein

subframes used for the positioning measurement may not be consecutive.



[0265] 145. The method of any of embodiments 139-144, wherein

subframes used for the positioning measurement are consecutive configured

subframes which skip over unavailable subframes.

[0266] 146. The method of any of embodiments 139-145, wherein

predefined subframes are unavailable.

[0267] 147. The method of any of embodiments 139-146, wherein

subframe 6 is unavailable in time division duplexing.

[0268] 148. The method of any of embodiments 139-147, wherein

configured subframes start in one frame and end in one of the one frame or

another frame.

[0269] 149. The method of any of embodiments 139-148, wherein the at

least one positioning signal occurs in a center bandwidth of the at least one

subframe.

[0270] 150. The method of any of embodiments 139-149, further

comprising: identifying subframe configuration using frame information and an

index for identifying configured subframes.

[0271] 151. The method of any of embodiments 139-150, further

comprising: signaling a periodicity for positioning signals in frames; and

signaling an offset based on a signaled periodicity for positioning signals in

frames.

[0272] 152. The method of any of embodiments 139-151, wherein a table

is used to signal positioning signal subframes, the table using indices.

[0273] 153. The method of any of embodiments 139-152, wherein

configured subframes use a transmission pattern that is identical for all the

configured subframes.



[0274] 154. The method of any of embodiments 139-153, wherein the

configured subframes include at least normal subframes and multicast broadcast

single frequency network (MBSFN) subframes.

[0275] 155. The method of any of embodiments 139-154, wherein the

paging information is one of: a system information block 1, a system information

block 2, or a paging channel.

[0276] 156. A base station for supporting positioning measurements in

wireless communications, comprising: a processor configured to configure at least

one subframe for positioning measurements.

[0277] 157. The base station of any embodiment 156, further comprising:

the processor configured to map at least one positioning signal to at least one

resource element in the at least one subframe, wherein the mapping accounts for

resource elements carrying a non-positioning signal.

[0278] 158. The base station of any of embodiments 156-157, wherein the

at least one positioning signal is not mapped to certain resource elements

carrying non-positioning signals.

[0279] 159. The base station of any of embodiments 156-158, wherein the

non-positioning signal includes primary synchronization signals, secondary

synchronization signals, physical broadcast channels, system signals, reference

signals in a downlink control region, reference signals and paging information.

[0280] 160. The base station of any of embodiments 156-159, wherein

subframes used for the positioning measurement may not be consecutive.

[0281] 161. The base station of any of embodiments 156-160, wherein

subframes used for the positioning measurement are consecutive configured

subframes which skip over unavailable subframes.

[0282] 162. The base station of any of embodiments 156-161, wherein

predefined subframes are unavailable.



[0283] 163. The base station of any of embodiments 156-162, wherein

subframe 6 is unavailable in time division duplexing.

[0284] 164. The base station of any of embodiments 156-163, wherein

configured subframes start in one frame and end in one of the one frame or

another frame.

[0285] 165. The base station of any of embodiments 156-164, wherein the

at least one positioning signal occurs in a center bandwidth of the at least one

subframe.

[0286] 166. The base station of any of embodiments 156-165, further

comprising the processor configured to identify subframe configuration using

frame information and an index for identifying configured subframes.

[0287] 167. The base station of any of embodiments 156-166, further

comprising: the processor configured to signal a periodicity for positioning signals

in frames; and the processor configured to signal an offset based on a signaled

periodicity for positioning signals in frames.

[0288] 168. The base station of any of embodiments 156-167, wherein a

table is used to signal positioning signal subframes, the table using indices.

[0289] 169. The base station of any of embodiments 156-168, wherein

configured subframes use a transmission pattern that is identical for all the

configured subframes.

[0290] 170. The base station of any of embodiments 156-169, wherein the

paging information is one of: a system information block 1, a system information

block 2, or a paging channel.

[0291] 171. A wireless transmit/receive unit (WTRU) for supporting

positioning measurements in wireless communications, comprising: a receiver

configured to receive at least one subframe for positioning measurements.



[0292] 172. The WTRU of embodiment 171, further comprising: a

processor configured to decode the at least one subframe, wherein the at least one

subframe has at least one positioning signal mapped to at least one resource

element, the mapping accounting for resource elements carrying a non-

positioning signal.

[0293] Although features and elements are described above in particular

combinations, each feature or element may be used alone without the other

features and elements or in various combinations with or without other features

and elements. The methods or flow charts provided herein may be implemented

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

readable storage medium for execution by a general purpose computer or a

processor. Examples of computer-readable storage mediums include 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).

[0294] Suitable processors include, by way of example, 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), Application Specific Standard Products (ASSPs);

Field Programmable Gate Arrays (FPGAs) circuits, any other type of integrated

circuit (IC), and/or a state machine.

[0295] A processor in association with software may be used to implement

a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),

user equipment (UE), terminal, base station, Mobility Management Entity

(MME) or Evolved Packet Core (EPC), or any host computer. The WTRU may be



used in conjunction with modules, implemented in hardware and/or software

including a Software Defined Radio (SDR), and other components such as a

camera, a video camera module, a videophone, a speakerphone, a vibration

device, a speaker, a microphone, a television transceiver, a hands free headset, a

keyboard, a Bluetooth® module, a frequency modulated (FM) radio unit, a Near

Field Communication (NFC) Module, a liquid crystal display (LCD) display unit,

an organic light-emitting diode (OLED) display unit, a digital music player, a

media player, a video game player module, an Internet browser, and/or any

Wireless Local Area Network (WLAN) or Ultra Wide Band (UWB) module.



CLAIMS

What is claimed is:

1. A method for supporting positioning measurements in wireless

communications, comprising:

configuring at least one subframe for positioning measurements; and

mapping at least one positioning signal to at least one resource element in

the at least one subframe, wherein the mapping accounts for resource elements

carrying a non-positioning signal.

2. The method as in claim 1, wherein the at least one positioning

signal is not mapped to certain resource elements carrying non-positioning

signals.

3. The method as in claim 2, wherein the non-positioning signal

includes primary synchronization signals, secondary synchronization signals,

physical broadcast channels, system signals, reference signals in a downlink

control region, reference signals and paging information.

4. The method as in claim 2, wherein the non-positioning signal is a

physical downlink shared channel carrying paging information.

5. The method as in claim 1, wherein subframes used for the

positioning measurement may not be consecutive.

6. The method as in claim 1, wherein subframes used for the

positioning measurement are consecutive configured subframes which skip over

unavailable subframes.



7. The method as in claim 1, wherein predefined subframes are

unavailable.

8. The method as in claim 1, wherein subframe 6 is unavailable in time

division duplexing.

9. The method as in claim 1, wherein configured subframes start in

one frame and end in one of the one frame or another frame.

10. The method as in claim 1, wherein the at least one positioning

signal occurs in a center bandwidth of the at least one subframe.

11. The method as in claim 1, further comprising:

identifying subframe configuration using frame information and an index

for identifying configured subframes.

12. The method as in claim 1, further comprising:

signaling a periodicity for positioning signals in frames; and

signaling an offset based on a signaled periodicity for positioning signals in

frames.

13. The method as in claim 1, wherein the at least on resource element

is at least one sub carrier

14. The method as in claim 1, wherein a table is used to signal

positioning signal subframes, the table using indices.

15. The method as in claim 1, wherein configured subframes use a

transmission pattern that is identical for all the configured subframes.



16. The method as in claim 15, wherein the configured subframes

include at least normal subframes and multicast broadcast single frequency

network (MBSFN) subframes.

17. The method as in claim 4, wherein the paging information is one of:

a system information block 1, a system information block 2, or a paging channel.

18. Abase station for supporting positioning measurements in wireless

communications, comprising:

a processor configured to configure at least one subframe for positioning

measurements; and

the processor configured to map at least one positioning signal to at least

one resource element in the at least one subframe, wherein the mapping accounts

for resource elements carrying a non-positioning signal.

19. The base station as in claim 18, wherein the at least one positioning

signal is not mapped to certain resource elements carrying non-positioning

signals.

20. The base station as in claim 19, wherein the non-positioning signal

includes primary synchronization signals, secondary synchronization signals,

physical broadcast channels, system signals, reference signals in a downlink

control region, reference signals and paging information.

21. The base station as in claim 18, wherein subframes used for the

positioning measurement may not be consecutive.



22. The base station as in claim 18, wherein subframes used for the

positioning measurement are consecutive configured subframes which skip over

unavailable subframes.

23. The base station as in claim 18, wherein predefined subframes are

unavailable.

24. The base station as in claim 18, wherein subframe 6 is unavailable

in time division duplexing.

25. The base station as in claim 18, wherein configured subframes start

in one frame and end in one of the one frame or another frame.

26. The base station as in claim 18, wherein the at least one positioning

signal occurs in a center bandwidth of the at least one subframe.

27. The base station as in claim 18, further comprising:

the processor configured to identify subframe configuration using frame

information and an index for identifying configured subframes.

28. The base station as in claim 18, further comprising:

the processor configured to signal a periodicity for positioning signals in

frames; and

the processor configured to signal an offset based on a signaled periodicity

for positioning signals in frames.

29. The base station as in claim 18, wherein a table is used to signal

positioning signal subframes, the table using indices.



30. The base station as in claim 18, wherein configured subframes use a

transmission pattern that is identical for all the configured subframes.

31. The base station as in claim 20, wherein the paging information is

one of: a system information block 1, a system information block 2, or a paging

channel.

32. A wireless transmit/receive unit (WTRU) for supporting positioning

measurements in wireless communications, comprising:

a receiver configured to receive at least one subframe for positioning

measurements; and

a processor configured to decode the at least one subframe, wherein the at

least one subframe has at least one positioning signal mapped to at least one

resource element, the mapping accounting for resource elements carrying a non-

positioning signal.
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