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[0001] WIRELESS COMMUNICATION METHOD AND APPARATUS
FOR SELECTING BETWEEN TRANSMISSION OF SHORT-

VERSION AND FULL-VERSION UPLINK SCHEDULING REQUESTS

[0002] FIELD OF INVENTION

[0003] The present invention is related towireless communication systems.

More particularly, the present invention is related to an uplink (UL) scheduling

request (SR) selection mechanism for Internet Protocol (IP)-based wireless

conxmunication systems, such as an evolveduniversal terrestrial radio access (E-

UTRA) system.

[0004] BACKGROUND

[0005] In order to keep the technology competitive for ten years and

beyond, both Third Generation Partnership Project (3GPP) and 3GPP2 are

considering long term evolution (LTE), in which evolution of radio interface and

network architecture are necessary.

[0006] In wideband code division multiple access (WCDMA) high speed

uplink packet access (HSUPA), (Release 6), dedicated control channel, (or

prescheduled grant for control), is used. Due to the IP-based nature of E-UTRA,

no dedicated control channel may be maintained for the uplink. The scheduling

request mechanism needs to be designed properly to minimize scheduling

overhead without much degradation of the performance, (such as delay).

[0007] SUMMARY

[0008] The present invention is related to a wireless communication system

including a wireless transmit/receive unit (WTRU) and a Node-B. An uplink

scheduling request is transmitted by the WTRU to the Node-B when the WTRU

has buffered (user) data to transmit to the Node-B, but needs to have a

scheduling grant for uplink data transmission. The WTRU determines whether

to transmit to the Node-B a short-version uplink scheduling request or a full-

version uplink scheduling request, whereby the short-version uplink scheduling

request uses less channel resources than the full-version uplink scheduling

request by omitting information pertaining to WTRU status parameters. The



wireless communication system may be an IP-based wireless communication

system, such as an E-UTRA. system. The short-version uplink scheduling request

is a one-bit indicator or a multi-bit indicator that indicates an amount of

scheduling grants or resources requested. The full-version uplink scheduling

request includes at least one of a WTRU buffer status and a WTRU link budget.

[0009] If the WTRU's current scheduling grant is not sufficient to complete

the current transmission of buffered data by a predefined delay, and if a

sufficient scheduling grant will be provided after the WTRU transmits a

predetermined number of short-version uplink scheduling requests to the Node-

B, the WTRU may transmit a short-version uplink scheduling request to the

Node-B as inband signaling.

[0010] If the WTRU's current scheduling grant is not sufficient to complete

the current transmission of buffered data by a predefined delay, and if a

sufficient scheduling grant will not be provided after sending a predetermined

number of short-version uplink scheduling requests to the Node-B, the WTRU

may transmit a full-version uplink scheduling request to the Node-B as inband

signaling.

[0011] The predetermined number of short-version uplink scheduling

requests may be equal to one.

[0012] The WTRUmay transmit the full-versionuplink scheduling request

to the Node-B when at least a predetermined number of sub-frames elapsed since

the last time a full-version uplink scheduling request was transmitted and the

WTRU has a scheduling grant.

[0013] The WTRU may transmit the short-version uplink scheduling

request t o the Node-B as layer 1 (Ll)/layer 2 (L2) control signaling or higher

layer signaling over a contention-based uplink channel if the WTRU is currently

in an initial power up mode.

[0014] The WTRU may transmit the short-version uplink scheduling

request to the Node-B as L1/L2 control signaling or higher layer signaling over a

contention-based uplink channel if the WTRU has been inactive for a

predetermined period of time so that the WTRU is not time synchronized with

the Node-B in the uplink.



[0015] The WTRtJ may transmit the short-version uplink scheduling

request to the Node-B as L1/L2 control signaling or higher layer signaling over a

contention-based uplink channel or a low-rate dedicated channel, (Le., scheduled

channel), if the WTRU is lacking a scheduling grant but still remains time

synchronized with the Node-B in the uplink.

[0016] The WTRUmay transmit a short-version uplink scheduling request

to the Node-B when the WTRU's uplink scheduling request is to be attached to

uplink acknowledgement (ACK)/negative acknowledgement (NACK)bits, channel

quality indicator (CQI) bits, or both, that are transmitted in a current

transmission timing interval (TTI)/sub-frame.

[0017] The WTRUmay transmit the short-version, (or full-version), uplink

scheduling request to the Node-B as L1/L2 control signaling or higher layer

signaling over an uplink shared control channel.

[00 18] BRIEF DESCRIPTION OF THE DRAWINGS

[0019] A more detailed understanding of the invention may be had from the

following description of a preferred embodiment, given by way of example and to

be understood in conjunction with the accompanying drawings wherein:

[0020] Figure 1 is a flow diagram of an exemplary uplink scheduling

request process in accordance with the present invention; and

[0021] Figure 2 is a block diagram of a wireless communication system in

which the uplink scheduling request process of Figure 1 is implemented.

[0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0023] When referred to hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but is not limited t o 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 user device capable of operating in a wireless environment. When referred to

hereafter, the terminology "Node-B" includes but is not limited to a base station,

a site controller, an access point (AP), or any other type of interfacing device

capable of operating in a wireless environment.



[0024] The present invention efficiently combines the usage of the short-

version and full-version scheduling requests for the uplink of E-UTRA. A short-

version uplink scheduling request includes a very small amount of information to

indicate to the Node-B that either of the following events occurs: (1) that the

WTRU has data to transmit, but the WTRU has no uplink scheduling grant, or

(2) that the current scheduling grant for the WTRU is not sufficient to complete

the transmission of the data in the WTRU buffer by a predefined delay.

[0025] A short-version uplink scheduling request may simply be a one-bit

indicator, or it may contain several bits to better indicate the amount of extra

scheduling grants or resources requested.

[0026] Upon receiving the short-version uplink scheduling request, the

Node-B preferably allocates or increases a scheduling grant or resources for the

WTRU if there are available resources. If the WTRU has no current scheduling

grant, a predetermined amount of scheduling grant is allocated to the WTRU

based on system parameters, including but not limited to the cell load. If the

WTRU has a current scheduling grant, the Node-B increases the scheduling

grant by a predetermined amount or a predetermined ratio. The predetermined

amount or ratio preferably depends on system parameters, including but not

limited to the cell load.

[0027] A full-version uplink scheduling request includes detailed

information about the WTRU status. The information may include, but is not

limited to, a WTRU buffer status, (e.g., amount of data and priorities

information) and/or WTRU link budget information, (e.g., WTRU power

headroom).

[0028] Upon receiving the full-version uplink scheduling request, the Node-

B obtains comprehensive information about WTRU status. If there are resources

available, the Node-B allocates or increases an appropriate amount of scheduling

grant or resources for the WTRU to accommodate the quality of service (QoS)

requirements of the WTRU, (e.g., delay), given the current status of the WTRU,

such as the amount of data in the buffer, associated priorities, and link budget.

[0029] When WTRU has data to transmit, the WTRU determines whether

to send a scheduling request to the Node-B, (e.g., when there is buffered data



available for uplink transmission to the Node-B). If so, the WTRU determines

whether to transmit to the Node-B a short-version uplink scheduling request or a

full-version uplink scheduling request.

[0030] In accordance with the present invention, there are various

scenarios whereby a short-version uplink scheduling request is preferably

transmitted by the WTRU, including but not limited to the following scenarios.

[0031] A first scenario for when a short-version uplink scheduling request

is preferred is when the WTRU just powers up or has been inactive for a period of

time. That is, the WTRU has no uplink scheduling grant and no current uplink

shared channel. In this case, the scheduling request is transmitted as L1/L2

control signaling or higher layer signaling over a contention-based uplink

channel. The short-version uplink scheduling request, being of small size, is

compatible with the very limited amount of control information capable of being

transmitted over a contention-based channel, such as a non-synchronized or

synchronized random access channel (RACH).

[0032] A second scenario for when a short-version uplink scheduling

request is preferred is when the WTRU's scheduling request is attached to uplink

ACK/NACK bits, CQI bits, or both, that are transmitted on an uplink shared

control channel in the current TTI^sub-frame. In this scenario, where it has been

established that the scheduling request is transmitted in such a manner, the

WTRU is aware that the CQI channel or the ACK/NACK channel is to be

transmitted in the current sub-frame or TTI. The WTRU is also aware that there

is an uplink shared control channel available for its transmission in the current

TTI/sub-frame. In this case, the scheduling request is transmitted as L1/L2

control signaling over uplink shared control channel. Here, the short-version

uplink scheduling request is compatible with the reasonably small amount of

control information that is attached touplink ACKZNTACKand/or CQI since these

fields need to be reserved or configured in advance. Otherwise, when a full-

version uplink scheduling request is transmitted, the amount ofwasted resources

will be significant when the full-version uplink scheduling request is not attached

to an uplink ACK/NACK and/or CQI.

[0033] A third scenario for when a short-version uplink scheduling request



is preferred is when the WTRlTs current scheduling grant is not enough to

complete the transmission of the data in the WTRUbuffer by a predefined delay,

and the WTRUexpects that a sufficient scheduling grant will be provided, (ifthe

resources are available), responsive to K short-version uplink scheduling

requests, where is preferably a small number, (e.g., K=I). This depends on the

scheduling algorithm in the Node-B. In this scenario, a predefined delay is

associated with a required QoS delay requirement of a particular service. For

example, if it is a voice service, a typical predefined delay is around 20-40 msec.

As another example, a best effort service such as web-browsing may have a

predefined delay in the range of several hundreds of milliseconds to several

seconds. The delay is measured from the time data is received at the WTRU

buffer from higher layers. In this scenario, the short-version uplink scheduling

request is transmitted as in-band control signaling.

[0034] In accordance with the present invention, there are various

scenarios for which a full-version uplink scheduling request is preferably

transmitted by the WTRU, including but not limited to the following scenarios.

[0035] Afirst scenario for when a full-version uplink scheduling request is

preferred is when the WTRU's current scheduling grant is not enough to

complete the transmission of buffered data by a predefined delay, and the WTRU

expects that a sufficient scheduling grant will not be provided, (even if the

resources are available), after sending a small predetermined number, say k , of

short-version uplink scheduling requests. For example, the value of K may be

one. This depends on the scheduling algorithm in the Node-B. In order toreduce

the delay to obtain sufficient uplink scheduling grant, the WTRU sends the full-

version uplink scheduling request to provide a comprehensive status update to

the Node-B with the miniτmim delay. In this scenario, the full-version uplink

scheduling request is transmitted as in-band control signaling.

[0036] A second scenario for when a full-version uplink scheduling request

is preferred is when M sub-frames have elapsed since the last time a full-version

uplink scheduling request was transmitted although the WTRU has a current

scheduling grant, where the value ofM is a design parameter. This ensures that



the Node-B at least periodically obtains comprehensive status information of the

WTRU pertaining to uplink scheduling.

[0037] According to the preferred embodiment of the present invention, the

selection between a short-version uplink scheduling request and a full-version

uplink scheduling request is made with a priority given to the short-version, such

that the full-version uplink scheduling requests are transmitted substantially

less frequently than short-version uplink scheduling requests. This reduces the

signaling overhead for uplink scheduling requests without significant

degradation of performance.

[0038] Figure 1 is a flow diagram of an exemplary uplink scheduling

request process 100 including steps 105, 110, 115, 120, 125, 130, 135, 140, 145,

150, 155 and 160 in accordance with the present invention. While a particular

sequence of method steps is shown for the process 100 as an example, any

alternative method step sequence may be performed. For example, steps 145,

150 and either one of steps 155 and 160 may be performed before any one of steps

115, 125 and 135. In another example, step 135 may performed before step 115

and/or step 125. In yet another example, steps 115 and 120, or steps 125 and

130, or steps 135 and 140, or steps 145, 150, 155 and 160, or steps 115, 120, 125,

130, 135 and 140 may be removed from the process 100.

[0039] Referring to Figure 1, the WTRU has buffered (user) data to

transmit in to a Node-B (step 105), but needs to have a scheduling grant for

uplink data transmission. The WTRU then commences determining which

uplink scheduling request type the WTRU should transmit to the Node-B (step

110). In this example, the first condition to examine is to determine whether at

least M sub-frames have elapsed since the last time a full-version uplink

scheduling request was transmitted and the WTRUhas a scheduling grant (step

115), thus ensuring a minimum periodic full-version scheduling request. If at

least M sub-frames have elapsed since the last time a full-version uplink

scheduling request was transmitted, then the WTRU transmits a full-version

uplink scheduling request to the Node-B as L1/L2 control signaling or higher

layer signaling over an uplink shared control channel (step 120). If it is



determined at step 115 that less than M sub-frames have elapsed, the WTRU

determines whether it is currently in an initial power up mode, or whether the

WTRU has been inactive for a predetermined period of time, or whether the

WTRU is lacking a scheduling grant but still remains time synchronized with the

Node-B in the uplink, (i.e., scheduled uplink shared channel for transmission)

(step 125).

[0040] If the decision at step 125 is positive, then the WTRU transmits a

short-version uplink scheduling request to the Node-B as L1 L2 control signaling

or higher layer signaling over a contention-based uplink channel (step 130).

Alternatively, at step 130, the short-version uplink scheduling request can be

sent over a low-rate dedicated channel instead of a contention-based uplink

channel for the scenario where the WTRU is lacking a scheduling grant but still

remains time synchronized with the Node-B in the uplink,.

[0041] If the decision at step 125 is negative, the WTRU determines if its

uplink scheduling request is tobe attached touplink ACK/NACKbitsand/or CQI

bits that are transmitted in the current TTI/sub-frame (step 135). If so, then the

WTRU transmits a short-version uplink scheduling request to the Node-B as

L1/L2 control signaling or higher layer signaling over an uplink shared control

channel (step 140). If not, the WTRU determines whether the WTRU S current

scheduling grant is sufficient to complete the current transmission of buffered

data by a predefined delay (step 145). If the WTRU's current scheduling grant is

sufficient, the procedure 100 ends, since there is no need for additional

scheduling grant and thus no need for an uplink scheduling request. If the

WTRU's current scheduling grant is not sufficient, then the WTRU determines

whether a sufficient scheduling grant will be provided after the WTRUtransmits

K short-version uplink scheduling requests to the Node-B (step 150). If i short-

version scheduling requests will result in a sufficient scheduling grant being

allocated from the Node-B, then the WTRU transmits a short-version uplink

scheduling request as in-band control signaling (step 155). Otherwise, the

WTRU transmits a full-version uplink scheduling request is transmitted as in-

band control signaling (step 160).

[0042] Figure 2 is a block diagram of a wireless communication system 200



in which the uplink scheduling request process of Figure 1 is implemented. The

wireless communication system 200 includes a Node-B 205 and a WTRU 210.

[0043] The Node-B 205 includes a scheduling processor 215, a receiver 220,

a transmitter 225 and at least one antenna 230. The scheduling processor 215 is

in communication with the receiver 220 and the transmitter 225. The antenna

230 is also in communication with the receiver 220 and the transmitter 225. The

transmitter 225 is configured to transmit, via the antenna 230, a scheduling

grant to the WTRU 210 over a downlink (DL) channel 235.

[0044] The WTRU 210 includes a data buffer 240, a scheduling request

processor 245, a receiver 250, a transmitter 255 and at least one antenna 260.

The scheduling request processor 245 is in communication with the data buffer

240, the receiver 250 and the transmitter 255. The antenna 260 is also in

communication with the receiver 250 and the transmitter 255. The transmitter

255 is configured to transmit, via the antenna 260, an uplink scheduling request

to the Node-B 205 over an uplink channel 265 when the WTRU 210 has data in

the buffer 240 to transmit in an uplink transmission to the Node-B 205. The

scheduling request processor 245 is configured to determine which type of uplink

scheduling request should be sent to the Node-B 205 over the uplink channel 265

when there is buffered data in the data buffer 240 waiting to be transmitted in a

uplink transmission to the Node-B 205 according to the conditional steps of the

procedure 100 described above.

[0045] The receiver 220 in the Node-B 205 is configured to receive, via the

antenna 230, the uplink scheduling request transmitted by the WTRU 210 over

the uplink channel 265. The receiver 250 in the WTRU 210 is configured to

receive, via the antenna 260, the scheduling grant transmitted by the Node-B

205 over the downlink channel 235.

[0046] Embodiments

1. In a wireless communication system including a wireless

transmit/receive unit (WTRU) and a Node-B, a method of transmitting an uplink

(UL) scheduling request when the WTRU has buffered data to transmit to the

Node-B, but needs to have a scheduling grant for UL data transmission, the

method comprising:



(a) the WTRUdetermining whether totransmit to the Node-B a short-

version UL scheduling request or a full-version UL scheduling request, whereby

the short-version UL scheduling request uses less channel resources than the

full-version UL scheduling request by omitting information pertaining toWTRU

status parameters; and

(b) the WTRU transmitting the UL scheduling request determined in

step (a) to the Node-B.

2. The method of embodiment 1 wherein step (a) further comprises:

(al) determining whether the WTRU's current scheduling grant is

sufficient to complete the current transmission of buffered data by a predefined

delay;

(a2) if it is determined in step (al) that the WTRU's scheduling grant is

not sufficient, determining whether a sufficientscheduling grant will be provided

after the WTRU transmits a predetermined number of short-version UL

scheduling requests to the Node-B;

(a 3) the WTRU transmitting a short-version UL scheduling request to

the Node-B as inband signaling if it is determined in step (a2) that a sufficient

scheduling grant will be provided after the sending a predetermined number of

short-version UL scheduling requests to the Node-B; and

(a4) the WTRUtransmitting a full-version UL scheduling request tothe

Node-B as inband signaling if it is determined in step (a2) that a sufficient

scheduling grant will not be provided after the sending a predetermined number

of short-version UL scheduling requests to the Node-B.

3. The method of embodiment 2 wherein the predetermined number of

short-version UL scheduling requests is equal to one.

4. The method of any one of embodiments 1-3 wherein the WTRU

transmits the full-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel when at least a predetermined number of sub-frames elapsed

since the last time a full-version UL scheduling request was transmitted and the

WTRU has a scheduling grant.

5. The method of any one of embodiments 1-4 wherein the WTRU



transmits the short-version UL scheduling request to the Node-B as layer 1

(Liyiayer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU is currently in. an initial power up mode.

6. The method of any one of embodiments 1-5 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Liyiayer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU has been inactive for a predetermined period of

time.

7. The method of any one of embodiments 1-6 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Liyiayer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel or a low-rate dedicated channel if the WTRU is lacking a

scheduling grant but still remains time synchronized with the Node-B in the

uplink.

8. The method of any one of embodiments 1-7 wherein the WTRU

transmits a short-version UL scheduling request to the Node-B when the

WTRU's UL scheduling request is to be attached to UL acknowledgement

(ACK)/negativeacknowledgement (NACK) bits, channel quality indicator (CQI)

bits, or both, that are transmitted in a current transmission timing interval

(TTI)/sub-frame.

9. The method of any one of embodiments 1-8 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Liyiayer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel.

10. The method of any one of embodiments 1-9 wherein the short-

version UL scheduling request is a one-bit indicator or a multi-bit indicator that

indicates the amount of scheduling grant or resources requested.

11. The method of any one of embodiments 1-10 further comprising:

allocating or increasing a current scheduling grant or resources for the

WTRU if there are available resources.

12. The method of any one of embodiments 1-11 further comprising:

allocating a predetermined amount of scheduling grant to the WTRU if the



WTRU has no current scheduling grant.

13. The method of embodiment 12 wherein the predetermined amount

of scheduling grant depends on a cell load.

14. The method of any one of embodiments 1-13 further comprising:

if the WTRU has a current scheduling grant, increasing the scheduling

grant by a predetermined amount or a predetermined ratio.

15. The method of any one of embodiments 1-14wherein the full-version

UL scheduling request includes detailed information about at least one of a

WTRU buffer status and a WTRU link budget.

16. The method of embodiment 14 further comprising:

the Node-B allocating or increasing an appropriate amount of scheduling

grant or resources for the WTRU to accommodate quality of service (QoS)

requirements of the WTRU.

17. The method of any one of embodiments 1-16 wherein the wireless

communication system is an evolveduniversal terrestrial radio access (B-UTRA)

system.

18. The method of any one of embodiments 1-17 wherein the wireless

communication system is an Internet Protocol (IP)-based wireless communication

system.

19. A wireless communication system comprising:

a Node-B; and

a wireless transmit/receive unit (WTRU) that has data to transmit to the

Node-B, but needs tohave a scheduling grant for uplink (UL) data transmission,

wherein the WTRU transmits to the Node-B either a short-version UL scheduling

request or a full-version UL scheduling request, whereby the short-version UL

scheduling request uses less channel resources than the full-version UL

scheduling request by omitting information pertaining to WTRU status

parameters.

20. The system of embodiment 19 wherein if the WTRU's current

scheduling grant is not sufficient tocomplete the current transmission of buffered

data by a predefined delay, and if a sufficient scheduling grant will be provided

after the WTRU transmits a predetermined number of short-version UL



scheduling requests to the Node-B, the WTRU transmits a short-version UL

scheduling request to the Node-B as inband signaling.

21. The system of embodiment 20 wherein the predetermined number of

short-version UL scheduling requests is equal to one.

22. The system of embodiments 19 wherein if the WTRU's current

scheduling grant is not sufficientt ocomplete the current transmission of buffered

data by a predefined delay, and if a sufficient scheduling grant will not be

provided after sending a predetermined number of short-version UL scheduling

requests to the Node-B, the WTRU transmits a full-version UL scheduling

request to the Node-B as inband signaling.

23. The system of embodiment 22 wherein the predetermined number of

short-version UL scheduling requests is equal to one.

24. The system of any one of embodiments 19-23 wherein the WTRU

transmits the full-version UL scheduling request to the Node-B as layer 1

(Ll)/layer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel when at least a predetermined number of sub-frames elapsed

since the last time a full-version UL scheduling request was transmitted and the

WTRU has a scheduling grant.

25. The system of any one of embodiments 19-24 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU is currently in an initial power up mode.

26. The system of any one of embodiments 19-26 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Ll)/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU has been inactive for a predetermined period of

time.

27. The system of any one of embodiments 19-26 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel or a low-rate dedicated channel if the WTRU is lacking a

scheduling grant but still remains time synchronized with the Node-B in the



uplink.

28. The system of any one of embodiments 19-27 wherein the WTRU

transmits a short-version UL scheduling request to the Node-B when the

WTRU's UL scheduling request is to be attached to UL acknowledgement

(ACK)/negative acknowledgement (NACK) bits, channel quality indicator (CQI)

bits, or both, that are transmitted in a current transmission timing interval

(TTI)/sub-frame.

29. The system of any one of embodiments 19-28 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Liyiayer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel.

30. The system of any one of embodiments 19-29 wherein the short-

version UL scheduling request is a one-bit indicator or a multi-bit indicator that

indicates an amount of scheduling grants or resources requested.

31. The system of any one of embodiments 19-30 wherein the full-

version UL scheduling request includes detailed information about at least one of

a WTRU buffer status and a WTRU link budget.

32. The system of any one of embodiments 19-31 wherein the system is

an evolved universal terrestrial radio access (E-UTRA) system.

33. The system of any one of embodiments 19-32 wherein the system is

an Internet Protocol (IP)-based wireless communication system.

34. A wireless transmit/receive unit (WTRU) that has data totransmit

to the Node-B, but needs to have a scheduling grant for uplink (UL) data

transmission, the WTRU comprising:

at least one antenna;

a receiver in communication with the antenna, the receiver being

configured to receive, via the antenna, a scheduling grant transmitted by a Node-

B over a downlink (DL) channel;

a transmitter in communication with the antenna, the transmitter being

configured to transmit to the Node-B, via the antenna, a UL scheduling request

over a UL channel;

a data buffer; and



a scheduling request processor in communication with the data buffer, the

transmitter and the receiver, the scheduling request processor being configured

t o determine whether to transmit to the Node-B a short-version UL scheduling

request or a full-version UL scheduling request when there is buffered data in

the data buffer waiting to be transmitted in a UL transmission to the Node-B,

whereby the short-version UL scheduling request uses less channel resources

than the full-version UL scheduling request by omitting information pertaining

to WTRU status parameters.

35. The WTRU of embodiment 34 wherein if the WTRU's current

scheduling grant is not sufficient tocomplete the current transmission of buffered

data by a predefined delay, and if a sufficient scheduling grant will be provided

after the WTRU transmits a predetermined number of short-version UL

scheduling requests to the Node-B, the WTRU transmits a short-version UL

scheduling request to the Node-B as inband signaling.

36. The WTRU of embodiment 35 wherein the predetermined number of

short-version UL scheduling requests is equal to one.

37. The WTRU of embodiment 34 wherein if the WTRU's current

scheduling grant is not sufficient tocomplete the current transmission ofbuffered

data by a predefined delay, and if a sufficient scheduling grant will not be

provided after sending a predetermined number of short-version UL scheduling

requests to the Node-B, the WTRU transmits a full-version UL scheduling

request to the Node-B as inband signaling.

38. The WTRUof embodiment 37 wherein the predetermined number of

short-version UL scheduling requests is equal to one.

39. The WTRU of any one of embodiments 34-38 wherein the WTRU

transmits the full-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel when at least a predetermined number of sub-frames elapsed

since the last time a full-version UL scheduling request was transmitted and the

WTRU has a scheduling grant.

40. The WTRU of any one of embodiments 34-39 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1



(Ll)/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU is Currently in an initial power up mode.

41. The WTRU of any one of embodiments 34-40 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel if the WTRU has been inactive for a predetermined period of

time.

42. The WTRU of any one of embodiments 34-41 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(Ll)/layer 2 (L2) control signaling or higher layer signaling over a contention-

based UL channel or a low-rate dedicated channel if the WTRU is lacking a

scheduling grant but still remains time synchronized with the Node-B in the

uplink.

43. The WTRU of any one of embodiments 34-42 wherein the WTRU

transmits a short-version UL scheduling request to the Node-B when the

WTRU's UL scheduling request is to be attached to UL acknowledgement

(ACK)/negative acknowledgement (NACK) bits, channel quality indicator (CQI)

bits, or both, that are transmitted in a current transmission timing interval

(TTI)/sub-frame.

44. The WTRU of any one of embodiments 34-43 wherein the WTRU

transmits the short-version UL scheduling request to the Node-B as layer 1

(LD/layer 2 (L2) control signaling or higher layer signaling over a UL shared

control channel.

45. The WTRU of any one of embodiments 34-44 wherein the short-

version UL scheduling request is a one-bit indicator or a multi-bit indicator that

indicates an amount of scheduling grants or resources requested.

46. The WTRU of any one of embodiments 34-45 wherein the full-

version UL scheduling request includes detailed information about at least one of

a WTRU buffer status and a WTRU link budget.

47. The WTRU of any one of embodiments 34-46 wherein the WTRU

and the Node-B are comprised by an evolveduniversal terrestrial radio access (E-

UTRA) system.



48. The WTRU of any one of embodiments 34-47 wherein the WTRU

and the Node-B are comprised by an Internet Protocol (IP)-based wireless

communication system.

[0047] Although the features and elements of the present invention are

described in the preferred embodiments in particular combinations, each feature

or element can be used alone without the other features and elements of the

preferred embodiments or in various combinations with or without other features

and elements of the present invention. The method flow chart provided in the

present invention may be implemented in a computer program, software, or

firmware tangibly embodied 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).

[0048] 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), Field Programmable Gate Arrays (FPGAs) circuits,

any other type of integrated circuit (IC), and/or a state machine.

[0049] A processor in association with software may be used to implement

a radio frequency transceiver for use in a wireless transmit receiveunit (WTRU),

user equipment (UE), terminal, base station, radio network controller (RNC), or

any host computer. The WTRU may be used in conjunction with modules,

implemented in hardware and/or software, 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 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
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browser, and/or any wireless local area network (WLAN) module.

[0050] The present invention may be implemented as a wireless

transmit/receive unit (WTRU), which includes but is not limited to a user

equipment, mobile station, fixed or mobile subscriber unit, pager, or any other

type of device capable of operating in a wireless environment. The present

invention may also be implemented as a system of such a WTRU with at least

one base station or Node-B. The present invention implementation is applicable

t o the physical layer, and by way of example, may be in the form of a digital

signal processor, software or hardware.



CLAIMS

What is claimed is:

1. In a wireless communication system including a wireless

transmit/receive unit (WTRU) and a Node-B, a method of transmitting an uplink

(UL) scheduling request when the WTRU has buffered data to transmit to the

Node-B, but needs to have a scheduling grant for UL data transmission, the

method comprising:

(a) the WTRU determining whether to transmit to the Node-B a short-

version UL scheduling request or a full-version UL scheduling request, whereby

the short-version UL scheduling request uses less channel resources than the

full-version UL scheduling request by omitting information pertaining toWTRU

status parameters; and

(b) the WTRU transmitting the UL scheduling request determined in

step (a) to the Node-B.

2. The method of claim 1wherein step (a) further comprises:

(al) determining whether the WTRU's current scheduling grant is

sufficient to complete the current transmission of buffered data by a predefined

delay;

(a2) if it is determined in step (al) that the WTRU's scheduling grant is

not sufficient, determining whether a sufficient scheduling grant willbe provided

after the WTRU transmits a predetermined number of short-version UL

scheduling requests to the Node-B;

(a3) the WTRU transmitting a short-version UL scheduling request to

the Node-B as inband signaling if it is determined in step (a2) that a sufficient

scheduling grant will be provided after the sending a predetermined number of

short-version UL scheduling requests to the Node-B; and

(a4) the WTRU transmitting a full-version UL scheduling request tothe

Node-B as inband signaling if it is determined in step (a2) that a sufficient



scheduling grant will not be provided after the sending a predetermined number

of short-version UL scheduling requests to the Node-B.

3. The method of claim 2 wherein the predetermined number of short-

version UL scheduling requests is equal to one.

4. The method of claim 1wherein the WTRUtransmits the full-version

UL scheduling request tothe Node-B as layer 1 (LD/layer 2 (L2) control signaling

or higher layer signaling over a UL shared control channel when at least a

predetermined number of sub-frames elapsed since the last time a full-version

UL scheduling request was transmitted and the WTRU has a scheduling grant.

5. The method of claim 1 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU is currently in an initial power up mode.

6. The method of claim 1 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU has been inactive for a predetermined period of time.

7. The method of claim 1 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel or a low-

rate dedicated channel if the WTRU is lacking a scheduling grant but still

remains time synchronized with the Node-B in the uplink.

8. The method of claim 1wherein the WTRU transmits a short-version

UL scheduling request tothe Node-B when the WTRU's UL scheduling request is

to be attached to UL acknowledgement (ACK)/negative acknowledgement



(NACK)bits, channel quality indicator (CQI) bits, or both, that are transmitted

in a current transmission timing interval (TTI)/sub-frarαe.

9. The method of claim 8 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a UL shared control channel.

10. The method of claim 1 wherein the short-version UL scheduling

request is a one-bit indicator or a multi-bit indicator that indicates the amount of

scheduling grant or resources requested.

11. The method of claim 1 further comprising:

allocating or increasing a current scheduling grant or resources for the

WTRU if there are available resources.

12. The method of claim 1 further comprising:

allocating a predetermined amount of scheduling grant to the WTRU if the

WTRU has no current scheduling grant.

13. The method of claim 12 wherein the predetermined amount of

scheduling grant depends on a cell load.

14. The method of claim 1 further comprising:

if the WTRU has a current scheduling grant, increasing the scheduling

grant by a predetermined amount or a predetermined ratio.

15. The method of claim 1 wherein the full-version UL scheduling

request includes detailed information about at least one of a WTRU bufferstatus
and a WTRU link budget.

16. The method of claim 14 further comprising:



the Node-B allocating or increasing an appropriate amount of scheduling

grant or resources for the WTRU to accommodate quality of service (QoS)

requirements of the WTRU.

17. The method of claim 1wherein the wireless communication system

is an evolved universal terrestrial radio access (E-UTRA) system.

18. The method of claim 1wherein the wireless communication system

is an Internet Protocol (IP)-based wireless communication system.

19. A wireless communication system comprising:

a Node-B; and

a wireless transmit/receive unit (WTRU) that has data to transmit to the

Node-B, but needs tohave a scheduling grant for uplink (UL) data transmission,

wherein the WTRU transmits tothe Node-B either a short-version UL scheduling

request or a full-version UL scheduling request, whereby the short-version UL

scheduling request uses less channel resources than the full-version UL

scheduling request by omitting information pertaining to WTRU status

parameters.

20. The system of claim 19 wherein if the WTRU's current scheduling

grant is not sufficient to complete the current transmission of buffered data by a

predefined delay, and if a sufficient scheduling grant will be provided after the

WTRU transmits a predetermined number of short-version UL scheduling

requests to the Node-B, the WTRU transmits a short-version UL scheduling

request to the Node-B as inband signaling.

21. The system of claim 20 wherein the predetermined number of short-

version UL scheduling requests is equal to one.



22. The system of claim 19 wherein if the WTRU's current scheduling

grant is not sufficient to complete the current transmission of buffered data by a

predefined delay, and if a sufficient scheduling grant will not be provided after

sending a predetermined number of short-version UL scheduling requests tothe

Node-B, the WTRU transmits a full-version UL scheduling request to the Node-B

as inband signaling.

23. The system of claim 22 wherein the predetermined number of short-

version UL scheduling requests is equal to one.

24. The system of claim 19 wherein the WTRU transmits the full-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a UL shared control channel when at

least a predetermined number of sub-frames elapsed since the last time a full-

version UL scheduling request was transmitted and the WTRUhas a scheduling

grant.

25. The system of claim 19 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (LD/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU is currently in an initial power up mode.

26. The system of claim 19 wherein the WTRU transmits the short-

version UL scheduling request tothe Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU has been inactive for a predetermined period of time.

27. The system of claim 19 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel or a low-

rate dedicated channel if the WTRU is lacking a scheduling grant but still



remains time synchronized with the Node-B in the uplink.

28. The system of claim 19 wherein the WTRU transmits a short-

version UL scheduling request to the Node-B when the WTRU's UL scheduling

request is to be attached to UL acknowledgement (ACK)/negative

acknowledgement (NACK)bits, channel quality indicator (CQI) bits, or both, that

are transmitted in a current transmission timing interval (TTI)/sub-frame.

29. The system of claim 28 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling-over a UL shared control channel.

30. The system of claim 19 wherein the short-version UL scheduling

request is a one-bit indicator or a multi-bit indicator that indicates an amount of

scheduling grants or resources requested.

31. The system of claim 19 wherein the full-version UL scheduling

request includes detailed information about at least one of a WTRUbufferstatus

and a WTRU link budget.

32. The system of claim 19 wherein the system is an evolved universal

terrestrial radio access (E-UTRA) system.

33. The system of claim 19 wherein the system is an Internet Protocol

(IP)-based wireless communication system.

34. Awireless transmit/receive unit (WTRU) that has data totransmit

to the Node-B, but needs to have a scheduling grant for uplink (UL) data

transmission, the WTRU comprising:

at least one antenna;

a receiver in communication with the antenna, the receiver being



configured to receive,via the antenna, a scheduling grant transmitted by a Node-

B over a downlink (DL) channel;

a transmitter in communication with the antenna, the transmitter being

configured to transmit to the Node-B, via the antenna, a UL scheduling request

over a UL channel;

a data buffer; and

a scheduling request processor in communication with the data buffer, the

transmitter and the receiver, the scheduling request processor being configured

to determine whether to transmit to the Node-B a short-version UL scheduling

request or a full-version UL scheduling request when there is buffered data in

the data buffer waiting to be transmitted in a UL transmission to the Node-B,

whereby the short-version UL scheduling request uses less channel resources

than the full-version UL scheduling request by omitting information pertaining

to WTRU status parameters.

35. The WTRU of claim 34 wherein if the WTRU's current scheduling

grant is not sufficient to complete the current transmission of buffered data by a

predefined delay, and if a sufficient scheduling grant will be provided after the

WTRU transmits a predetermined number of short-version UL scheduling

requests to the Node-B, the WTRU transmits a short-version UL scheduling

request to the Node-B as inband signaling.

36. The WTRUof claim 35 wherein the predetermined number of short-

version UL scheduling requests is equal to one.

37. The WTRU of claim 34 wherein if the WTRU's current scheduling

grant is not sufficient to complete the current transmission of buffered data by a

predefined delay, and if a sufficient scheduling grant will not be provided after

sending a predetermined number of short-version UL scheduling requests to the

Node-B, the WTRU transmits a full-versionUL scheduling request to the Node-B

as inband signaling.



38. The WTRU of claim 37 wherein the predetermined number of short-

version UL scheduling requests is equal to one.

39. The WTRU of claim 34 wherein the WTRU transmits the full-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a UL shared control channel when at

least a predetermined number of sub-frames elapsed since the last time a full-

version UL scheduling request was transmitted and the WTRU has a scheduling

grant.

40. The WTRU of claim 34 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU is currently in an initial power up mode.

41. The WTRU of claim 34 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (Ll)/layer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel if the

WTRU has been inactive for a predetermined period of time.

42. The WTRU of claim 34 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (LD ayer 2 (L2) control

signaling or higher layer signaling over a contention-based UL channel or a low-

rate dedicated channel if the WTRU is lacking a scheduling grant but still

remains time synchronized with the Node-B in the uplink.

43. The WTRU of claim 34 wherein the WTRU transmits a short-

version UL scheduling request to the Node-B when the WTRU's UL scheduling

request is to be attached t UL acknowledgement (ACK)/negative

acknowledgement (NACK)bits, channel quality indicator (CQI) bits, or both, that



are transmitted in a current transmission timing interval (TTI)/sub-frame.

44. The WTRU of claim 43 wherein the WTRU transmits the short-

version UL scheduling request to the Node-B as layer 1 (LD/layer 2 (L2) control

signaling or higher layer signaling over a UL shared control channel.

45. The WTRU of claim 34 wherein the short-version UL scheduling

request is a one-bit indicator or a multi-bit indicator that indicates an amount of

scheduling grants or resources requested.

46. The WTRU of claim 34 wherein the full-version UL scheduling

request includes detailed information about at least one of a WTRUbuffer status

and a WTRU link budget.

47. The WTRU of claim 34 wherein the WTRU and the Node-B are

comprised by an evolved universal terrestrial radio access (E-UTRA) system.

48. The WTRU of claim 34 wherein the WTRU and the Node-B are

comprised by an Internet Protocol (IP)-based wireless communication system.
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