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PROHIBITING UNNECESSARY SCHEDULING REQUESTS FOR

UPLINK GRANTS

TECHNICAL FIELD

[0001] The technology pertains to the field of telecommunications, and

particularly, to uplink scheduling for wireless communications terminals.

BACKGROUND

[0002] In the 3rd Generation Partnership Project (3GPP) standardization body,

technologies like GSM, HSPA, and LTE have been and are currently developed for

cellular communication networks that are providing higher data rates together with

improved capacity and coverage. In LTE5 the access technology is based on

Orthogonal Frequency Division Multiplexing (OFDM) for the downlink (DL) and

Single Carrier FDMA (SC-FDMA) for the uplink (UL). Radio resource allocation to

user equipments (UEs) on both the downlink (DL) and the uplink (UL) is performed

adaptively using "fast scheduling" taking into account the current traffic pattern and

radio propagation characteristics associated with each UE. Assigning radio resources in

both the DL and UL is performed in the scheduler situated in the base station which is

referred to in LTE as an eNodeB.

[0003] The technology in this application is related to UL scheduling in LTE and

in systems that employ uplink scheduling similar to LTE. One of the challenges in

assigning resources for UL transmissions is that the UE must make the eNodeB aware

that there is data pending or waiting in the UE buffer for UL transmission. One way to

do this in LTE for example is for the UE to transmit a scheduling request (SR) to the

eNodeB. The SR can be sent on a dedicated SR channel (D-SR) or on a contention

based Random Access Channel (RACH). A D-SR requires that the UE be UL-

synchronized and that the UE has been assigned a SR channel on the Physical Uplink



Control Channel (PUCCH). Both of these procedures result in delay. Then, the

eNodeB responds with a grant including information on what time/frequency resources

the UE will use for the UL transmission. The grant is sent on the Physical Downlink

Control Channel (PDCCH). With support from the link adaptation function in the

eNodeB, the transport block size, modulation, coding, and antenna scheme are selected,

and the selected transport format is signaled together with user ID information to the

UE.

[0004] The resource granted by the eNodeB can be of variable size so that the

UL transmission that follows from the UE can contain various numbers of bits. At a

minimum, the UL transmission should include a buffer status report (BSR). Other

information may be included along with the BSR.

[0005] Sending a scheduling request (SR) informs the eNodeB uplink scheduler

of the UE's need for UL transmission resources. In LTE, triggering a scheduling

request (SR) is related to the different logical channels in LTE. Those logical channels

are normally grouped together into logical channel groups (LGC) that share similar

characteristics. More specifically, a transmission of a buffer status report (BSR) is

triggered when UL data arrives in the UE transmission buffer and that data belongs to a

logical channel group (LCG) with a higher priority than the priority for data already

existing in the UE transmission buffer. In turn, a scheduling request (SR) is triggered if

the UE does not have an UL resource allocated for the current transmission time period.

A dedicated scheduling request (SR) (D-SR) is transmitted on the PUCCH if this

resource is allocated to the UE, or alternatively, a random access scheduling request

(SR) (RA-SR) is transmitted on the RACH.

[0006] LTE also offers the opportunity to use semi-persistent scheduling in

which a UE is allocated an UL resource with some periodicity. A benefit of semi-

persistent scheduling is that it saves scarce radio resources on the Physical Downlink

Control Channel (PDCCH) by avoiding the transmission of UL grants for every

resource allocation. One service likely to benefit from a semi-persistent scheduling



configuration is voice over IP (VoIP). When a UE has an UL semi-persistent radio

resource configured for a VoIP flow or the like, each packet arriving to an empty buffer

triggers a RA-SR or a D-SR unless the timing of the resource is perfectly aligned with

the arrival of the VoIP data. In other words, there will likely be many instances when

each packet arriving to an empty buffer triggers a RA-SR or a D-SR—even though a

SR is unnecessary given the semi-persistent scheduling of UL resource for the VoIP

flow.

[0007] In this situation, the UL scheduler cannot distinguish between an RA-SR

or a D-SR triggered (1) by a VoIP frame (that typically does not need the scheduler to

respond to the SR because the semi-persistent scheduling already has a resource ready

for the VoIP frame in the near future) or (2) by some higher priority data (e.g. related to

a signaling radio bearer (SRB) which does need the scheduler to respond to the SR).

The scheduler either ignores all SRs from the UE or schedules the UE dynamically for

all SRs. In the first case, the transmission of higher priority data, like signaling radio

bearer (SRB) data, might be delayed until the next semi-persistent resource comes up.

If the delayed higher priority data takes the next semi-persistent resource, then the

buffered, lower priority VoIP data is delayed until the next semi-persistent grant comes

along. IfVoIP frames are bundled, extra delay time could be 40 ms or more, which

may be unacceptable. In the second case, there is not much benefit from using semi-

persistent resource scheduling because both PDCCH grants and SRs will be sent

extensively regardless.

SUMMARY

[0008] A method and apparatus for uplink communications from a wireless

terminal to a network over a radio interface are disclosed. Data to be transmitted by the

wireless terminal to the network is detected to trigger a scheduling request to the

network for an uplink transmission. A priority associated with the detected data is

determined. An uplink transmission scheduling request is transmitted to the network if

the determined priority is a first priority. Transmission of an uplink transmission



scheduling request to the network is delayed or not transmitted if the determined

priority is a second different priority. The second priority data corresponds to a data

flow configured not to send a scheduling request. In a preferred example, the first

priority is higher than the second priority,

[0009] The priority may be associated with one or more of a logical channel, a

logical channel group, a radio bearer, a quality of service, or a buffer status report

associated with the data. The first priority data may be delay-sensitive data and the

second priority data voice over IP (VoIP) data.

[0010] A further aspect of the technology allows a determination that a future

uplink radio resource is scheduled for use by the wireless terminal. In that case, the

data is transmitted using the future uplink radio resource when the determined priority

is the second priority.

[001 1] Another aspect of the technology starts a timer having a predetermined

timer value associated with the second priority when the time remaining to the future

uplink radio resource equals the predetermined timer value. If the timer times out prior

to the data being transmitted, the uplink transmission scheduling request is transmitted

to the network. The future uplink radio resource may be semi-persistently scheduled at

periodic time intervals. Moreover, the timer value may be the same as or less than the

periodic time interval. In one example embodiment, a timer may be started having a

timer value associated with the first priority when the data with the first priority is

detected. The timer value associated with the first priority is less than the timer value

associated with the second priority. If the timer times out prior to the data being

transmitted, the uplink transmission scheduling request is transmitted to the network.

[0012] The wireless terminal typically stores data in a data flow to be transmitted

to the network in a buffer. The wireless terminal detects when an empty buffer has

received data for transmission. If the detected data is associated with the first priority, a

buffer status report (BSR) is generated and sent to the network. When an uplink



scheduling grant is received from the network, the data with the first priority and the

buffer status report are transmitted to the network, If the detected data is associated

with the second priority, then a buffer status report is not transmitted to the network

until an uplink resource is available to transmit the detected data associated with the

second priority.

[0013] Apparatus in accordance with the above is described for use in a wireless

terminal for communicating with a network over a radio interface. A base station for

use with the wireless terminal includes an uplink transmissions scheduler that receives

and grants scheduling requests and receives data transmitted using the uplink grant. A

radio communications system is also provided that includes the wireless terminal and

the base station.

[0014] Accordingly, scheduling requests (SRs) can be prohibited for a lower

priority data flow, logical channel group (e.g., VoIP configured with semi-persistent

resource allocation), or other grouping but still be triggered for higher priority traffic

(e.g., data associated with a signaling radio bearer (SRB)). This enables more efficient

scheduling since the scheduler can distinguish between different priority flows or

groups (e.g., LCGs) without waiting for a buffer status report (BSR), which also means

that the UL scheduler, e.g., can choose to allocate a resource with robust coding and

modulation in case the data is regarded as sensitive. Another advantageous result is

less delay for delay sensitive, high priority data and reduced uplink and downlink

control signaling (i.e., fewer SRs and uplink grants) when a semi-persistent resource is

scheduled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 depicts an example of a radio communications system;

[0016] Figure 2 is an example signaling diagram showing procedures associated

with an uplink scheduling request;



[0017] Figure 3 is a flow chart showing non-limiting example procedures for use

in a wireless terminal related to uplink resource scheduling and usage;

[00 18] Figure 4 illustrates an example of semi-persistent uplink resource

allocations for VoIP and how VoIP and non-VoIP data are handled with respect to

scheduling requests;

[0019] Figure 5 illustrates an example of a continuous stream of VoIP packets

arriving in the terminal's transmit buffer when semi-persistent uplink resource

allocations for VoIP packets have been allocated for this terminal along with a VoIP SR

prohibit time period used in each transmission time period;

[0020] Figure 6 is a flow chart showing non-limiting example procedures for

using a SR prohibit timer; and

[0021] Figure 7 is a non-limiting, example function block diagram illustrating a

portion of a wireless terminal and a base station.

DETAILED DESCRIPTION

[0022] In the following description, for purposes of explanation and not

limitation, specific details are set forth such as particular architectures, interfaces,

techniques, etc. However, it will be apparent to those skilled in the art that the claimed

technology may be practiced in other embodiments that depart from these specific

details. That is, those skilled in the art will be able to devise various arrangements

which, although not explicitly described or shown herein, embody the principles of the

claimed technology and are included within its spirit and scope. In some instances,

detailed descriptions of well-known devices, circuits, and methods are omitted so as not

to obscure the description of the present invention with unnecessary detail. All

statements herein reciting principles, aspects, and embodiments, as well as specific

examples thereof, are intended to encompass both structural and functional equivalents

thereof. Additionally, it is intended that such equivalents include both currently known



equivalents as well as equivalents developed in the future, i.e., any elements developed

that perform the same function, regardless of structure.

[0023] Thus, for example, it will be appreciated by those skilled in the art that

block diagrams herein represent conceptual views of illustrative circuitry embodying

the principles of the technology. Similarly, it will be appreciated various processes

described may be substantially represented in a computer-readable medium and can be

executed by a computer or processor.

[0024] The functions of the various elements including functional blocks labeled

or described as "processor" or "controller" or "computer" may be provided through the

use of dedicated hardware as well as hardware capable of executing software. When

provided by a processor, the functions may be provided by a single dedicated processor,

by a single shared processor, or by a plurality of individual processors, some of which

may be shared or distributed. Moreover, a "processor" or "controller" may include,

without limitation, digital signal processor (DSP) hardware, ASIC hardware, read only

memory (ROM), random access memory (RAM), and/or other storage media.

[0025] This description focuses on a radio communication system according to

the LTE standards, but the technology in general covers other wireless communication

systems that employ uplink scheduling procedures.

[0026] Figure 1 is an illustration that depicts an example of a radio

communications system 10. A radio base station 12 transmits information in a

downlink direction over a radio interface to multiple user equipments (UEs) 14 also

referred to as wireless terminals, mobile radios, mobile stations, etc. In the uplink

direction, the UEs 14 can transmit information over the radio interface to the base

station. The base station is typically part of a radio access network that may include

other multiple base stations. The radio access network is usually coupled to other

networks that facilitate communication with users via the internet, public telephone

network, and the like. As described in the background, base station 12 includes a



scheduler that schedules transmissions from the UEs 14 by following a certain

communications protocol where each active UE requests uplink radio resources from

the base station scheduler to transmit data in the uplink direction, and the base station

scheduler typically responds by providing an uplink grant of radio resources to

requesting UE 14, assuming those resources are available.

[0027] Figure 2 is an example signaling diagram showing non-limiting example

procedures associates with an uplink scheduling request. The UE is shown on the left

side of the figure, and the base station (BS) is shown on the right side. Initially, the UE

receives uplink data for transmission in a transmission buffer. In response to receipt of

that data in the buffer, the UE generates an uplink scheduling request (SR) and sends

that scheduling request to the base station. The base station detects that UE's

scheduling request, and in response, schedules an uplink grant of radio resources for the

UE to use, and then sends that uplink grant to the UE. Upon receiving the uplink grant

from the base station, the UE generates a buffer status report (BSR) and sends the

buffered data along with the buffer status report using the uplink grant to the base

station. Because the BSR triggers the SR, so there is always a BSR ready for

transmission following the transmission of a SR. But the BSR can be cancelled if the

UL resource can fit all the data (but not the BSR); otherwise, the BSR is sent together

with data if there is room.

[0028] This procedure for scheduling uplink transmissions requires a certain

amount of data processing overhead as well as radio bandwidth in order to generate and

process these signaling messages. Also, interference is created, potentially affecting the

performance of other cells. This processing and signaling overhead is particularly

burdensome and may not even be necessary, which is the case if a UE has already been

allocated a semi-persistent radio resource in the uplink for a particular data flow. As

explained in the background, one non-limiting example where semi-persistent resources

are often established are for Voice over IP (VoIP) data flows. The technology in this

application provides a way in which data of a certain priority or type, like VoIP data,



may be handled differently than another priority or type of data with respect to sending

scheduling requests to the base station.

[0029] Figure 3 is a flowchart showing non- limiting example procedures for use

in a wireless terminal related to this uplink resource scheduling and usage technology.

Initially in step S1, the wireless terminal detects data in its buffer which typically would

trigger a scheduling request for an uplink transmission. But before that can happen, a

decision is made whether there is an uplink resource already scheduled in the future for

the wireless terminal to use for transmitting this data in the buffer (step S2), e.g., a

semi-persistent resource is established for the wireless terminal data flow. If not, a

scheduling request (SR) is sent to the base station (step S7). The wireless terminal

waits to receive an uplink grant from the base station (step S8) and after receiving

same, may generate a buffer status report (BSR) (step S9). The wireless terminal sends

the data to the base station, and possibly a BSR if one was generated, using the uplink

grant (step S lO).

[0030] On the other hand, if an uplink resource is already scheduled for the

wireless terminal, the wireless terminal determines a priority or a type associated with

the buffered data (step S3). In an LTE type system, one non-limiting example of

determining the data priority or type would be to determine the logical channel group

(LCG) associated with the buffered data. The wireless terminal then determines

whether the data in the buffer is associated with a particular priority or type (step S4).

In this non-limiting example, the particular priority or type might be a lower priority or

a priority associated with a particular category of data such as VoIP data. If that is the

case, then the wireless terminal decides not to send a scheduling request to base station

(step S5) and simply transmits the data using a future, already-scheduled uplink

resource (step S6). Otherwise, if the data is associated with some other priority, e.g., a

higher priority, or some other type of data, the wireless terminal sends a scheduling

request to the base station (step S7) and follows the procedures outlined in steps S8 and

SlO and optionally also step S9.



[003 1] A non-limiting example is illustrated in Figure 4 in which semi-persistent

uplink resource allocations are provided for a VoIP data flow as indicated by the

vertical hash marks along the timeline. Each time interval is referred to as a

transmission time period. As indicated, a first VoIP packet arrives in the wireless

terminal buffer and is transmitted using the next semi-persistent uplink resource

allocation. Another VoIP packet arrives in the buffer and is transmitted using the next

semi-persistent uplink resource. But in the next transmission time period, non-VoIP

data is received in the wireless terminal's buffer. In this case, the wireless terminal

does not wait to send the non-VoIP data at the next semi-persistent uplink resource

allocation, but instead, generates a scheduling request (SR) and sends it to the base

station in the hope of obtaining an uplink grant in a relatively short time period so that

the non-VoIP data can be sent to the base station without having to wait and/or use the

semi-persistent uplink resource allocation that is next scheduled. Not only does this

allow the non-VoIP data to be sent perhaps more quickly, it also allows a VoIP packet

to be transmitted using the next semi-persistent uplink resource rather than being

delayed until the next transmission time period.

[0032] Another non-limiting example embodiment employs a scheduling request

prohibit timer to enable a margin between the arrival of the data and a next semi-

persistently scheduled resource. Figure 5 illustrates a continuous stream of VoIP

packets associated with a VoIP data flow arriving in the wireless terminals transmit

buffer when a semi-persistent uplink resource allocation for those packets is allocated,

In addition, a VoIP scheduling request (SR) prohibit time period is used in each

transmission time period between successive semi-persistent resource allocations. If a

packet arrives in a transmission time period and the VoIP scheduling request prohibit

time expires, then a scheduling request is generated by the wireless terminal and

transmitted to the base station. Otherwise, a scheduling request is not transmitted for

the packet in the buffer.

[0033] Such a prohibit timer is useful to prevent unnecessary scheduling requests

in a VoIP type situation where an actively talking VoIP user has a semi-persistent



resource allocation at regular intervals. Although it might be possible to attempt to

match the incoming VoIP packets to the semi-persistent resource allocations on a milli¬

second basis, in which case the prohibit timer would not be as useful, it may not be

realistic or advisable to rely on an alignment at this level of detail. If the VoIP packet

arrives to the buffer before the semi-persistent resource allocation, a scheduling request

is triggered (and wasted). If the VoIP packet arrives to the buffer later than the

allocation, the UL resource is wasted and a scheduling request triggered. The

scheduling request prohibit timer can prevent unnecessary scheduling request triggering

related to granted UL resource allocations. Figure 5 shows three VoIP packet arrivals

during the VoIP SR prohibit time period, and as a result, no SR is generated.

[0034] For a silent VoIP user, transmitting only silent information data (SID)

frames, the semi-persistent resource allocation is normally revoked by the network.

Hence, the scheduling request prohibit timer is not restarted because there are no longer

any future granted UL resource allocations. It is also possible to configure a semi-

persistent resource for the periodic SID frame, in which case the prohibit timer may be

used for the same reason as for an actively-speaking VoIP user.

[0035] The timer value should be set to avoid scheduling requests for VoIP

frames, especially in situations with bundling of VoIP frames. But the timer value

should not be set so long that it results in too long a delay for high priority data such as

for example signaling radio bearer data.

[0036] Figure 6 is a flowchart showing non-limiting example procedures for

using a scheduling request prohibit timer. A timer value associated with all traffic

flows or alternatively associated with a particular logical channel group or data flow

priority is initially set (step S20), If desired, different timer values may be associated

with different logical channel groups/priority types. The wireless terminal detects a

data packet in its transmission buffer (step S21) and determines that packet's priority or

logical channel group from information in the packet's header (step S22). Based on the

determined logical channel group or priority of the packet, the wireless terminal sets the



associated timer value in the scheduling request (SR) prohibit timer (step S23). That

prohibit timer is started when the time remaining to the next semi-persistent uplink

resource for this data flow equals the set timer value (step S24). The wireless terminal

then decides whether the prohibit timer has timed out (step S25). If not, a scheduling

request for this data packet is not sent to the base station (step S26). On the other hand,

if the prohibit timer has timed-out, the wireless terminal decides whether the packet is

still in the buffer (step S27) If not, it has likely been sent with a semi-persistent uplink

resource, and a scheduling request is not sent. On the other hand, if the packet is still in

the buffer, a scheduling request is sent to the base station (step S28).

[0037] Figure 7 is a non-limiting example function block diagram illustrating a

portion of a wireless terminal 14 and a base station 12 that may be used for

implementing the technology described above. The base station 12 includes a

controller 16 coupled to radio circuitry 20 and an antenna 22. The radio circuitry 20

includes one or more radio transceivers along with appropriate baseband processing

circuitry. The controller 16 includes among other things an uplink scheduler 18 for

receiving uplink scheduling requests and generating appropriate scheduling grants.

[0038] The wireless terminal or UE 14 includes a baseband processor 30 coupled

to radio transceiving circuitry 32 and an antenna 34. The baseband processor 30

includes a data transmission buffer 36 that is coupled to a modulator 40 which

modulates the buffered data packets before providing them to the radio circuitry block

32. The buffer 36 and the modulator 40 are coupled to a controller 38 which includes a

data packet detector 42, a logical channel group (LCG) detector 44, a scheduling

request (SR) generator 46, a buffer status report (BSR) generator 48, and a scheduling

request (SR) prohibit timer or timers 50. The data packet detector 42 detects the

presence of data packets in the buffer 36, and the LCG detector 44 detects the priority

or logical channel group of each of the buffered packets by examining each packet's

header, A scheduling request (SR) prohibit timer 50 is set with an appropriate

associated value for the detected LCG group and is started when the associated packet

is detected in the buffer by the data packet detector 42. The prohibit timer might also



be started in relation to a granted UL resource. In such case, the prohibit timer should,

if correctly configured, prevent unnecessary scheduling requests during the time

preceding the UL resource allocation. If the prohibit timer times out and the

corresponding data packet is still in the buffer 36, i.e., the triggering condition of the

scheduling request is still fulfilled, the scheduling request generator 46 generates a

scheduling request and provides it to the modulator 40 along with a buffer status report

(if desired) generated by the BSR generator 48.

[0039] Although various embodiments have been shown and described in detail,

the claims are not limited to any particular embodiment or example. None of the above

description should be read as implying that any particular element, step, range, or

function is essential such that it must be included in the scope of the claims. The scope

of patented subject matter is defined only by the claims. The extent of legal protection

is defined by the words recited in the allowed claims and their equivalents. Reference

to an element in the singular is not intended to mean "one and only one" unless

explicitly so stated, but rather "one or more." All structural and functional equivalents

to the elements of the above-described preferred embodiment that are known to those of

ordinary skill in the art are expressly incorporated herein by reference and are intended

to be encompassed by the present claims. Moreover, it is not necessary for a device or

method to address each and every problem sought to be solved by the present invention,

for it to be encompassed by the present claims. It is not necessary for a device or

method to address each and every problem sought to be solved by the present

technology, for it to be encompassed by the present claims. No claim is intended to

invoke paragraph 6 of 35 USC §112 unless the words "means for" or "step for" are

used. Furthermore, no embodiment, feature, component, or step in this specification is

intended to be dedicated to the public regardless of whether the embodiment, feature,

component, or step is recited in the claims.



WHAT IS CLAIMED IS:

1, A method relating to uplink communications from a wireless terminal to a

network over a radio interface, the method implemented in the wireless terminal

comprising:

detecting data to be transmitted by the wireless terminal to the network to trigger

a scheduling request to the network for an uplink transmission, the method

characterized by the steps of:

determining a priority associated with the detected data;

transmitting an uplink transmission scheduling request to the network if the

determined priority is a first priority; and

delaying transmission or not transmitting an uplink transmission scheduling

request to the network if the determined priority is a second different priority,

wherein the second priority data corresponds to a data flow configured not to

send a scheduling request.

2. The method of claim 1, wherein the first priority is higher than the second

priority.

3. The method of any of claims 1 and 2, wherein the priority is associated with

one or more of a logical channel, a logical channel group, a radio bearer, a quality of

service, or a buffer status report associated with the data.

4. The method of any of claims 1-3, wherein the first priority data is delay-

sensitive data and the second priority data is voice over IP (VoIP) data.

5 The method of any of claims 1-4, further comprising:

determining that a future uplink radio resource is scheduled for use by the

wireless terminal, and



transmitting the data using the future uplink radio resource when the determined

priority is the second priority.

6 . The method of claim 5, further comprising:

starting a timer having a predetermined timer value associated with the second

priority when the time remaining to the future uplink radio resource equals the

predetermined timer value;

determining if the timer times out;

if the timer times out prior to the data being transmitted, transmitting the uplink

transmission scheduling request to the network.

7 . The method of claim 6, wherein the future uplink radio resource is semi-

persistently scheduled at periodic time intervals, and wherein the timer value is the

same as or less than the periodic time interval.

8 . The method of claim 6, further comprising:

starting a timer (S24) having a timer value associated with the first priority when

the data with the first priority is detected, where the timer value associated with the first

priority is less than the timer value associated with the second priority;

determining if the timer times out;

if the timer times out prior to the data being transmitted, transmitting the uplink

transmission scheduling request to the network..

9. The method of any of claims 1-8, wherein the wireless terminal stores data to

be transmitted to the network in a buffer (36), the method further comprising:

detecting that the buffer is empty;

thereafter, detecting that the buffer has received data for transmission;

if the detected data is associated with the first priority, transmitting a scheduling

request, generating a buffer status report, receiving an uplink scheduling grant from the

network, and transmitting the data with the first priority and the buffer status report to

the network; and



if the detected data is associated with the second priority, not transmitting a

scheduling request, a buffer status report is not transmitted to the network until an

uplink resource is available to transmit the detected data associated with the second

priority.

10. Apparatus for use in a wireless terminal (14) for communicating with a

network over a radio interface, comprising;

radio circuitry (32) for communicating with the network;

a processor (30), coupled with the radio circuitry, including:

a buffer (36) that stores data;

a modulator (40) coupled to the buffer; and

a controller (38), wherein the controller is characterized by being

arranged to:

detect (42) data in the buffer to be transmitted by the wireless

terminal to the network to trigger a scheduling request to the network for

an uplink transmission;

determine (44) a priority associated with the detected data;

generate (46) an uplink transmission scheduling request to be

provided to the modulator for transmission to the network if the

determined priority is a first priority; and

delay transmission or prevent transmission of an uplink

transmission scheduling request to the network if the determined priority

is a second different priority,

wherein the second priority data corresponds to a data flow

configured not to send a scheduling request.

11. The apparatus of claim 10, wherein the first priority is higher than the

second priority,



12. The apparatus of any of claims 10 and 11 wherein the priority is associated

with one or more of a logical channel, a logical channel group, a radio bearer, a quality

of service, or a buffer status report associated with the data.

13. The apparatus of any of claims 10-12, wherein the first priority data is

delay-sensitive data and the second priority data is voice over IP (VoIP) data.

14. The apparatus of any of claims 10-13, wherein the controller is arranged to:

determine that a future uplink radio resource is scheduled for use by the wireless

terminal, and

initiate transmission of the data via the modulator and radio circuitry using the

future uplink radio resource when the determined priority is the second priority.

15. The apparatus of claim 10-14, wherein the controller includes a timer (50)

and is arranged to:

start the timer with a predetermined timer value when the time remaining to the

future uplink radio resource equals the predetermined timer value;

determine if the timer times out; and

if the timer times out prior to the data being transmitted, initiate transmission of

an uplink transmission scheduling request to the network.

16. The apparatus of claim 15, wherein the predetermined timer value is

associated with all traffic flows.

17. The apparatus of claim 15, wherein the predetermined timer value is

associated with a specific priority of the data to be transmitted.

18. The apparatus of claim 17, wherein the controller includes multiple timers

(50) for different priorities.



19. The apparatus of claim 15, wherein the future uplink radio resource is semi-

persistently scheduled at periodic time intervals, and wherein the timer value is the

same as or less than the periodic time interval

20. The apparatus of any of claims 10-17, wherein the controller is arranged to:

detect that the buffer is empty;

thereafter, detect that the buffer has received data for transmission;

transmit a scheduling request, generate a buffer status report, receive an uplink

scheduling grant from the network, and initiate transmission of the data with the first

priority and the buffer status report to the network if the detected data is associated with

the first priority; and

not to transmit a scheduling request and not to transmit the buffer status report

until an uplink resource is available to transmit the detected data associated with the

second priority if the detected data is associated with the second priority.

21. A base station (12) for use with the wireless terminal (14) in any of claims

10-20, comprising an uplink transmissions scheduler coupled to radio communications

circuitry, wherein the uplink transmissions scheduler is configured to receive and grant

scheduling requests and receive data transmitted using the uplink grant.

22. A radio communications system (10) including the wireless terminal in any

of claims 10-20 and the base station in claim 2 1.
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