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(57) Abstract: Wireless communication method and apparatus

for selecting a channel type for a call are disclosed. In a wireless

& communication system that supports both a basic low speed channel and a special high speed channel, when a call is received from a
& user, it is determined whether the high speed channel is suitable for the call and preferable for the user. If so, it is determined whether
& (he high speed channel is available. If so, the call is admitted and assigned to the high speed channel. If these criteria are not met, the

=

call is admitted and assigned a low speed channel if an available low speed channel can support the call; otherwise the call request
is rejected. After admitting the call, it is continuously determined whether the high speed channel or the low speed channel is best,
and the channel type is switched accordingly.
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(0001] WIRELESS COMMUNICATION METHOD AND APPARATUS
FOR SELECTING A CHANNEL TYPE FOR A CALL

[0002] FIELD OF INVENTION
[0003] The present invention is related to wireless communication systems.
More particularly, the present invention is a wireless communication method

and apparatus for selecting a channel type for a call.

[0004] BACKGROUND
[0005] Wireless communication systems have been improved to increase
capacity and enhance system performance and throughput. For example, in
universal mobile telecommunication services (UMTS) frequency division duplex
(FDD), high speed downlink packet access (HSDPA) has been introduced to
increase the throughput over the basic dedicated channels (DCHs) by more than
five (5) times. In a system supporting both HSDPA channels and DCHy, it is
necessary to provide a method to decide which channels to use when a new call
arrives and a method to change channel usage if conditions warrant such a
change.
[0006] High speed channels, such as HSDPA channels, are not always best
suited for high speed data applications. Testing has shown that the high speed
channels tend to be more efficient for the system and user under good channel
conditions, but may not be best suited under other conditions, such as cell edge,
high interference, or when a mobile unit is moving at high speed. These
additional factors should be considered when assigning channels to a new call, or
to move a connection from high speed channels to low speed channels during a
call if the high speed channel conditions change (e.g., yielding poor performance).
For a call initially assigned to a low speed channel (e.g., due to poor channel
conditions or non-availability of high speed resources to support the additional
service), it is desirable to switch the call to a high speed channel, if the call
conditions improve and reach the required conditions for high speed channels and

if high speed resources are available.
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[0007] SUMMARY

[0008] The present invention is a wireless communication method and
apparatus for selecting a channel type for a call In a wireless communication
system that supports both a basic low speed channel and a special high speed
channel, when a call request is received from a user, it is determined whether a
high speed channel is suitable for the call. Ifthe high speed channel is suitable
for the call, it is further determined whether the high speed channel is preferable
for the user. Ifthe high speed channel is preferable for the user, it is determined
whether the high speed channel is available. If there is an available high speed
channel, the call is admitted and assigned to the high speed channel. If these
criteria for using a high speed channel are not met, the call is admitted and
assigned a low speed channel if an available low speed channel can support the
call; otherwise the call request is rejected. After admitting the call, it is
continuously determined whether the high speed channel or the low speed

channel is best, and the channel type is switched accordingly.

[0009] BRIEF DESCRIPTION OF THE DRAWINGS

[0010] 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 drawing wherein:

[0011] Figure 1 is a state diagram for dynamically choosing the most
suitable channel in accordance with the present invention;

[0012] Figure 2 is a block diagram of a wireless communication system
configured in accordance with the present invention;

[0013] Figure 3 is a flow diagram of a process for selecting a channel type
for a new call in accordance with the present invention,;

[0014] Figure 4 is a flow diagram of a process for switching a channel type
after a call is setup in accordance with the present invention; and

[0015] Figure 5 is a detailed flow diagram of a process for switching a

channel type during a call in accordance with the present invention.
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[0016] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017} 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, or any other
type of 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 in a
wireless environment.

[0018] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components. The features of the present invention may be
implemented in hardware, software, firmware or any combination of hardware,
software and/or firmware.

[0019] The present invention provides a method for dynamically selecting
the most suitable channel between a special channel and a basic channel. A
number of factors are considered to select one of the special channel and the basic
channel. The factors include, but are not limited to, call parameters and external
conditions, (such as operating environment).

[0020] Hereinafter, the present invention will be described with reference
to an HSDPA channel and a dedicated physical channel (DPCH) as an example of
the special channel and the basic channel, respectively. It should be noted that
these channel types are provided as an example and the present invention may
be applied to any type of channels that now exist or will be developed in the
future, such as third generation partnership project (3GPP) high speed uplink
packet access (HSUPA) channels.

[0021] Figure 1 is a state diagram for dynamically choosing the most
suitable channel in accordance with the present invention. Upon a call
admission request, first it is checked whether a high speed channel, (e.g., an
HSDPA channel or an HSUPA channel), is suitable. If the high speed channel is
suitable, the call admission request may be admitted to the high speed channel.

[0022] If the high speed channel is not suitable, the call admission request
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may be admitted to a basic channel, (e.g., a DPCH), if suitable. If the basic
channel is not suitable, the call admission request is rejected. If the call is
admitted and either a high speed channel or a basic channel is assigned,
appropriate criteria are continuously evaluated to determine whether to promote
from the basic channel to the high speed channel, demote from the high speed
channel to the basic channel, or drop the call if the basic channel is no longer
suitable.

[0023] Figure 2 is a block diagram of a wireless communication system 200
configured in accordance with the present invention. The system 200 includes a
WTRU 210, a Node-B 220, a serving radio network controller (SRNC) 230 and a
controlling RNC (CRNC) 240. HSDPA services are handled by high speed
medium access control (MAC-hs) entities 214, 222 in the WTRU 210 and the
Node-B 220, respectively, and DPCH services are handled by dedicated channel
MAC (MAC-d) entities 212, 232 in the WTRU 210 and the SRNC 230,
respectively. A radio resource management (RRM) entity 242 is located in the
CRNC 240 for controlling the overall operation of channel selection and switching
in accordance with the present invention. For both the DPCH and the HSDPA
channel, which are downlink channels in this example, there may be associated
signaling transmitted in the uplink and/or downlink directions on these and/or
different channels. It should be noted that the CRNC 240 and the SRNC 230
may be the same entity, and the RRM entity 242 may be located in any entity,
(such as the Node-B 220), or split across multiple entities, (e.g., part in the CRNC
240 and part in the Node-B 220).

[0024] A set of one or more HSDPA queues 216, called reordering queues,
are located within the WTRU 210 for reception of HSDPA data. The HSDPA
queues 216 are accessible to the MAC-hs entity, 214. The RRM 242 assigns a
queue identifier (QID) for each queue and provides these QIDs to both the WTRU
210 and the Node-B 220. When transmitting HSDPA data, the Node-B 220
transmits the QID with the data. The RRM 242 associates a scheduling priority
to each QID and provides that priority to the Node-B 220 in the form of a
scheduling priority indicator (SPI). An HSDPA scheduling unit 224 located in

4-
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the Node-B 220 uses the SPIs when determining to which WTRU to transmit
data and what data to transmit. When using HSDPA channels for a call, the
RRM 242 modifies the associated SPI(s) in accordance with the present invention
and uses the value(s) of the SPI(s) to determine when to switch to DPCH
channels in accordance with the present invention, which will be described in
detail hereinafter.

[0025] During a call, measurements and other information are sent to the
RRM entity 242 from the WTRU 210, the Node-B 220 and the SRNC 230. These
measurements and other information allow the RRM entity 242 to evaluate the
measured quality of service (QoS) attributes of a radio bearer against those
required for the radio bearer, as well as the efficiency of the channel
assignments, (e.g., whether transmit power must be very high to achieve the
required QoS). When several different types of channels, (e.g., an HSDPA
channel and a downlink DPCH or an HSUPA channel and an uplink DPCH), are
available, the RRM entity 242 assigns the WTRU 210 to a channel that is most
efficient for the system capacity while maintaining the QoS requirements for that
WTRU 210.

[0026] Figure 3 is a flow diagram of a process 300 for selecting a channel
type for a new call in accordance with the present invention. Upon initiation, the
process begins with the QoS parameters of the call, (e.g., the radio access bearer
(RAB) parameters), to determine if an HSDPA channel is suitable for the call
(step 302). QoS parameters typically include, but are not limited to, maximum
and/or guaranteed data rate, latency requirements, call type, and any other
parameters related to the requirements of the call. Any combination of these
parameters and/or other call parameters may be used to determine if an HSDPA
channel is suitable for the call. If the HSDPA channel is not suitable for the call,
(e.g., it is a low rate or voice call), a call admission control (CAC) is performed
using DPCHs to either admit the call using DPCHs or reject the call (step 318).
A CAC is a process in which either radio resources are assigned to a call or the
call is rejected. Any factors can be taken into account in the CAC process, such

as interference, availability of resources, or the like.
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[0027] If it is determined that an HSDPA channel is suitable for the call
based on the call parameters, it is then determined if the HSDPA channel is
preferable for a particular user (step 304). This decision is based on factors
relating to the user and the environment, such as interference measurements,
predicted power requirements, user speed and cell change rate history, or the
like. If the HSDPA channel is not preferable for the user, (e.g., predicted power
for the user is very high), a CAC is performed using DPCHs to either admit the
call using DPCHs or reject the call (step 318).

[0028] If it is determined that the HSDPA channel is preferable for the
user, it is determined whether there are enough HSDPA resources available (step
306). If there are enough HSDPA resources available, the call is admitted and
assigned an HSDPA channel (step 312). The HSDPA channels are shared
channels and, therefore, the HSDPA channels do not need to be immediately
available. HSDPA channels are considered to be available if they are able to
support the addition of this service at an acceptable rate.

[0029] Ifit is determined at step 306 that the HSDPA channels are already
congested and, therefore, there are not enough HSDPA resources available, it is
determined whether to queue the service and try again after waiting for a
predetermined time period to expire (step 308). If the decision at step 308 is to
wait for HSDPA channels and queue the service, the process 300 waits for the
predetermined time period at step 310. When the predetérmined time period
expires, the process 300 returns to step 306 to determine whether the HSDPA
resources are available.

[0030] If the decision at step 308 is not to wait for HSDPA channels and
not to queue the service, it is determined whether to use DPCHs (step 314). If
the decision at step 314 is to not use DPCHs, the CAC for the call fails and the
call is rejected (step 316). Ifthe decision at step 814 is to use DPCHs for the call,
a CAC is performed using the DPCHs to either admit the call using DPCHs or
reject the call (step 318).

[0031] In step 308, the criteria for determining whether or not to wait for

HSDPA channels to become available may be fixed, (e.g., wait always or never
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wait), or variable, (e.g., wait a maximum of N waiting periods, where N is a
predetermined value and then do not wait further to avoid looping indefinitely
through steps 306, 308, 310).

[0032] Once the call has been setup, the call is continuously monitored and
a decision as to whether to stay with the selected channel type or make a switch
to another type of channel is made based on appropriate criteria. Figure 4 is a
flow diagram of a process 400 for selecting a channel type after a call is setup in
accordance with the present invention. First, it is determined whether an
HSDPA channel is currently assigned (step 402). If an HSDPA channel is
currently assigned, it is determined whether the HSDPA channel is still the best
choice (step 404). If so, the HSDPA channel is maintained and the process 400
ends. If not, a switch is made to a DPCH (step 406). If it is determined at step
402 that a DPCH channel is currently assigned, it is determined if the criteria for
promoting to the HSDPA channel is met (step 408). The criteria for determining
whether the HSDPA channel is still the best choice at step 404 and the criteria
for promoting from the DPCH to the HSDPA channel at step 408 may be based
on any information that is available to the RRM entity 242 including, but not
limited to, a block error rate (BLER), a transmit power, throughput, and an
HSDPA SPI, or the like. Any combination of one or more of these factors or other
available information can be used.

[0033] If the criteria are not met at step 408, the process 400 ends. Ifthe
criteria are met at step 408, it is further determined whether an HSDPA channel
may be assigned, (e.g., an HSDPA channel is not congested), (step 410). If the
HSDPA channel may be assigned, a switch is made to the HSDPA channel (step
412). Ifit is not possible to assign an HSDPA channel, the process 400 ends.
[0034] This process 400 repeats for the duration of the call. If even the
DPCH channel cannot sustain the desired QoS of the call during the call, the call
may be dropped.

[0035] Figure 5 is a detailed flow diagram of a process 500 for switching a
channel type during a call in accordance with the present invention. It is

assumed that the RRM entity 242 initially assigns a starting priority to a radio
. .
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bearer that is using an HSDPA channel. For HSDPA services, all radio bearers
are assigned to a specific priority. The starting priority may be chosen by any
means. For example, the starting priority may be chosen to be the lowest priority
or the middle priority, or the priority whose measured bit rate most closely
matches the desired bit rate of the radio bearer based on the radio bearer QoS
parameters. The priority may also be derived from the priorities assigned to any
of the radio bearer’s associated data sub-flows, (e.g., the MAC-d flows), or logical
channels. An SPI indicates this priority, and the priorities are ordered from the
lowest to the highest priority. The lowest priority is preferably 0 or 1. There is a
maximum SPI for each radio bearer. The maximum SPI is a configurable
parameter and is preferably less than or equal to 15.

[0036] As shown in step 502 of Figure 5, it is determined if the radio bearer
that is assigned to an HSDPA channel satisfies QoS requirements, (such as
throughput, latency, or the like). As described above, the WTRU 210, the Node-B
220 and the SRNC 230 send measurements to the RRM entity 242. The RRM
entity 242 compares the measured QoS to the required QoS based on the
measurements. Ifthe radio bearer that is assigned to an HSDPA channel meets
or exceeds its QoS requirements, the SPI is decreased, (preferably by one), but
not lower than the minimum priority (step 504) and the process 500 returns to
step 502. If the radio bearer does not meet its QoS requirements, it is
determined if the SPI has reached or exceeded the maximum allowable for this
radio bearer (step 506). If the SPI has not reached or exceeded a predetermined
maximum value, the SPI is increased, (preferably by one), at step 508 and the
process 500 returns to step 502.

[0037] If it is determined at step 506 that the SPI reaches or exceeds the
predetermined maximum value, the radio bearer is then switched from the
HSDPA channel to a DPCH (step 510). Once the call is switched from the
HSDPA channel to the DPCH, its QoS parameters and transmit power are
monitored to determine whether the measured QoS of the radio bearer meets or
exceeds QoS requirements, and the required transmit power, (or Eb/Io estimated

from a signal-to-interference ratio (SIR) measurements), of the DPCH is below a
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threshold (step 512). The threshold is based on the desired data rate and a target
block error rate (BLER). If the measured QoS meets or exceeds QoS
requirements and the required transmit power of the DPCH is below the
threshold, it is further determined whether there is an HSDPA priority queue
that satisfies the QoS requirements of this radio bearer (as measured from the bit
rate measurements, latency measurements, or the like provided by the Node-B
220) (step 514). If not, the process 500 returns to step 512 to monitor the QoS
parameters and the transmit power.

[0038] If there is an HSDPA priority queue that satisfies the QoS
requirements of this radio bearer, the radio bearer is mapped to the HSDPA
channel, (preferably with the lowest priority queue that satisfies the QoS
requirements), (step 516). If there is no HSDPA priority queue that satisfies the
QoS requirements, the process 500 returns to step 512 for further monitoring.
The RRM entity 242 may also drop the call if the DPCHs are insufficient to meet
the QoS requirements (i.e., the cell is congested). At any time during the process
500, a separate process may be active to determine whether to drop the call based
on resource availability (channels and power).

[0039] In a 3GPP FDD system, switching the channels between an HSDPA
channel and a DPCH involves reconfiguration of the channels that have been
setup for the call. When a WTRU 210 is assigned an HSDPA channel, a
downlink DPCH carrying a dedicated control channel (DCCH) is also configured.
The switch of a dedicated traffic channel (DTCH) from a high speed downlink
shared channel (HS-DSCH) to a DPCH may be made by removing the assigned
HSDPA resources, adding a dedicated channel (DCH) carrying the DTCH to the
DPCH, and decreasing a spreading factor (SF) of the DPCH, (or increasing the
number of DPCH codes), in order to increase the throughput of the DPCH. The
reconfiguration of the WIRU may be performed by using a RADIO BEARER
RECONFIG message. To switch back to the HSDPA channel, another
reconfiguration is needed to remove the DTCH/DCH and add the HSDPA
resources. This method is preferable in situations where changing between

HSDPA and DPCH is infrequent, since there is an inherent delay caused by the
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reconfiguration. The advantage is that it maximizes code usage within the cell.
[0040] Alternatively, the DPCH can be configured with more capacity and a
DCH carrying the DTCH is also configured at the same time that the HSDPA
resources are allocated. The DTCH logical channel is mapped to a transport
channel type of “DCH+HS-DSCH?”, rather than “DCH” or “HS-DSCH?” only. This
allows the SRNC 230 to dynamically decide whether to map the MAC-d flow to
the DCH or to the HS-DSCH (via the MAC-hs).

[0041] Embodiments.

[0042] 1. A method of selecting a channel type for a call in a wireless
communication system which supports a plurality of different types of channels.
[0043] 2. The method of embodiment 1 comprising the step of receiving
a request for a call from a user.

[0044] 3. The method of embodiment 2 comprising the step of
determining whether a first channel type is suitable for the call.

[0045] 4. The method as in any embodiments 2-3, comprising the step
of determining whether the first channel type is preferable for the user.

[0046] 5. The method as in any embodiments 2-4, comprising the step
of determining whether there are sufficient radio resources available for the first
channel type.

[0047] 6. The method of embodiment 5 comprising the step of assigning
resources to the call using the first channel type if the first channel type is
suitable for the call, preferable for the user, and there are sufficient radio
resources available for the first channel type.

[0048] 7. The method as in any embodiments 3-6, comprising the step
of performing a CAC for at least one other channel type if the first channel type is
not suitable for the call.

[0049] 8. The method as in any embodiments 4-7, further comprising
the step of performing a CAC for at least one other channel type if the first
channel type is not preferable for the user.

[0050] 9. The method as in any embodiments 5-8, further comprising

the step of determining whether to queue the call when there are not sufficient
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radio resources available for the first channel type.

[0051] 10.  The method of embodiment 9, further comprising the step of
waiting for a predetermined time period to expire if it is determined to queue the
call.

[0052] 11, The method of embodiment 9, further comprising the step of
determining whether to try to use at least one other channel type for the call if it
is determined not to queue the call.

[0053] 12.  The method of embodimgnt 11, further comprising the step of
failing the CAC for the call if it is determined not to use other channel type for
the call.

[0054] 13.  The method of embodiment 12, further comprising the step of
performing the CAC for the call using at least one other channel type if it is
determined to use other channel type for the call.

[0055] 14. The method as in any embodiments 3-12, wherein the
determination whether the first channel type is suitable for the call is based on
QoS parameters of the call.

[0056] 15. The method of embodiment 14, wherein the QoS parameters
include at least one of a maximum data rate, a guaranteed data rate, a latency
requirement and a call type.

[0057] 16. The method as in any embodiments 4-15, wherein the
determination whether the first channel type is preferable for the user is based
on factors relating to the user and environment.

[0058] 17. The method of embodiment 16, wherein the factors include at
least one of interference measurements, predicted power requirements, user
speed history and cgll change rate history.

[0059] 18. The method as in any embodiments 3-17, wherein the first
channel type is an HSDPA channel and the other channel type is a DPCH.
[0060] 19.  The method as in any embodiments 3-17, wherein the first
channel type is an HSUPA channel and the other channel type is a DPCH.
[0061] 20. Themethod as in any embodiments 2-19, comprising the step

of determining whether a currently selected channel type is best for the call.
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[0062] 21. The method of embodiment 20, comprising the step of
switching a chénnel type for the call if it is determined that the currently
selected channel type is not the best for the call. .

[0063] 22. Themethod as in any embodiments 7-21, wherein measured
QoS parameters of the call are evaluated to determine whether to switch the call
to the other channel type.

[0064] 23. The method of embodiment 22, wherein the QoS paramefers
include at least one of a block error rate, a transmit power, and throughput of the
call.

[0065] 24. The method as in any embodiments 6-23, wherein the call is
assigned to the first channel type with a certain priority.

[0066] 25. The method of embodiment 24, wherein the priority is chosen
to be one of a lowest priority, a middle priority and a priority whose measured
QoS most closely matches a desired QoS of the call.

[0067] 26. The method of embodiment 24, wherein an SPI indicates the
priority to which the call is assigned, the SPI.is increased each time it is
determined that a radio bearer for the call fails to satisfy QoS requirements, and
the SPI is decreased each time it is determined that the radio bearer for the call
satisfies the QoS requirements.

[0068] 27.  The method of embodiment 26, wherein the SPI is increased
by one each time the radio bearer fails to satisfy the QoS requirements and
decreased by one each time the radio bearer satisfies the QoS requirements.
[0069] 28. The method as in any embodiments 24-27, wherein a
maximum priority is set for the radio bearer.

[0070] 29. The method of embodiment 28, wherein the maximum
priority is not more than 15.

[0071] 30. The method as in any embodiments 26-29, comprising the
step of determining whether to switch from the first channel type to the other
channel type when the SPI reaches or exceeds a predetermined maximum value.
[0072] 31. The method as in any embodiments 21-30, comprising the

step of determining whether measured QoS of the call satisfies QoS requirements
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and transmit power is below a threshold if the call has been switched to the other

channel type.
[0073] 32. The method of embodiment 31, comprising the step of
determining whether there are sufficient radio resources available for the first
channel type.
[0074] 33. The method of embodiment 32, comprising the step of

switching the call to the first channel type if measured QoS of the call satisfies
the requirements, the transmit power is below the threshold, and there are

sufficient radio resources available for the first channel type.

[0075] 34. The method of embodiment 31, wherein the call is dropped if
the measured QoS does not satisfy the QoS requirements.

[0076] 35. The method as in any embodiments 21-34, wherein a radio
bearer for the call is reconfigured when the call is switched to the other channel
type.

[0077] 36.  The method of embodiment 35, wherein the first channel type
is an HSDPA channel and the other channel type is a DPCH. -

[0078] 37.  The method of embodiment 35, wherein the first channel type
is an HSUPA channel and the other channel type is a DPCH.

[0079] 38.  Themethod of embodiment 36, wherein reconfiguration of the

radio bearer from the HSDPA channel to the DPCH is performed by
reconfiguring a WTRU to remove the HSDPA channel, adding a DCH carrying
DTCH to the DPCH, and decreasing an SF of the DPCH or increasing the
number of DPCH codes.

[0080] 39.  The method of embodiment 36, wherein reconfiguration of the
radio bearer from the DPCH to the HSDPA channel is performed by removing a
DCH carrying DTCH and adding the HSDPA channel.

[0081] 40. The method of embodiment 36, wherein the DPCH is
configured with more capacity, and a DCH carrying DTCH is configured at the
same time that the HSDPA channel is allocated enabling a MAC-d flow to be
switched between the DCH and an HS-DSCH.

[0082] 41. An apparatus for selecting a channel type for a call between
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different channel types in a wireless communication system including a WTRU
and a Node-B, wherein the system supports a plurality of different types of
channels.

[0083] 42, The apparatus of embodiment 41, comprising a receiver
configured to receive a request for a call from a user.

[0084] 43. The apparatus of embodiment 42, comprising an RRM unit
configured to determine whether a first channel type is suitable for the call.
[0085] 44. The apparatus as in any embodiments 42-43, wherein the
RRM unit is configured to determine whether the first channel type is preferable
for the user.

[0086] 45. The apparatus as in any embodiments 42-44, wherein the
RRM unit is configured to determine whether there are sufficient radio resources
available for the first channel type.

[0087] 46. The apparatus as in any embodiments 45, wherein the RRM
unit is configured to configured to assign resources using the first channel type if
the first channel type is suitable for the call, preferable for the user, and there
are sufficient radio resources available for the first channel type.

[0088] 47. The apparatus as in any embodiments 43-46, wherein the
RRM unit is configured to perform a CAC for at least one other channel type if
the first channel type is not suitable for the call.

[0089] 48. The apparatus as in any embodiments 44-47, wherein the
RRM unit is configured to perform a CAC for at least one other channel type if
the first channel type is not preferable for the user.

[0090] 49. The apparatus as in any embodiments 45-48, wherein the
RRM unit is configured to determine whether to queue the call when there are
not sufficient radio resources available for the first channel type and wait for a
predetermined time period to expire if it is determined to queue the call.

[0091] 50. The apparatus of embodiment 49, wherein the RRM unit is
configured to determine whether to try to use at least one other channel type for
the call if it is determined not to queue the call.

[0092] 51. The apparatus of embodiment 50, wherein the RRM unit is
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configured to fail the CAC for the call if it is determined not to use the other
channel type for the call.

[0093] 52. The apparatus of embodiment 51, wherein the RRM wunit is
configured to perform the CAC for the call using at least one other channel type if
it is determined to use the other channel type for the call.

[0094] 53. The apparatus as in any embodiments 43-52, wherein the
RRM unit determines whether the first channel type is suitable for the call based
on QoS parameters of the call.

[0095] 54. The apparatus of embodiment 53, wherein the QoS
parameters include at least one of a maximum data rate, a guaranteed data rate,
a latency requirement and a call type.

[0096] 55.  The apparatus as in any embodiments 44-54, wherein the
RRM unit determines whether the first channel type is preferable for the user,
based on factors relating to the user and environment.

[0097] 56. The apparatus of embodiment 55, wherein the factors include
at least one of interference measurements, predicted power requirements, user

speed history and cell change rate history. ,

[0098] 57. The apparatus as in any embodiments 43-56, wherein the
first channel type is an HSDPA channel and the other channel type is a DPCH.
[0099] 58. The apparatus as in any embodiments 43-56, wherein the

first channel type is an HSUPA channel and the other channel type is a DPCH.
[00100] 59. The apparatus as in any embodiments 47-58, wherein the
RRM unit is configured to determine whether a currently selected channel t;ipe is
best for the call and switch a channel type for the call if it is determined that the
currently selected channel type is not the best for the call.

[00101] 60. The apparatus of embodiment 59, wherein measured QoS
parameters of the call are evaluated to determine whether to switch a channel
type for the call.

[00102] 61. The apparatus of embodiment 60, wherein the QoS
parameters include at least one of a block error rate, a transmit power and

throughput.
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[00103] 62. The apparatus as in any embodiments 46-61, wherein the call
is assigned to the first channel type with a certain priority.

(00104] 63. The apparatus of embodiment 62, wherein the priority is
chosen to be one of a lowest priority, a middle priority and a priority whose
measured QoS most closely matches a desired QoS of the call.

[00105] 64. The apparatus of embodiment 62, wherein an SPI indicates
the priority to which the radio bearer is assigned and the SPI is increased each
time it is determined that a radio bearer for the call fails to satisfy QoS
requirements and the SPI is decreased each time it is determined that the radio
bearer for the call satisfies the QoS requirements.

[00106] 656. The apparatus of embodiment 64, wherein the SPI is
increased by one each time the radio bearer fails to satisfy the QoS requirements
and decreased by one each time the radio bearer satisfies the QoS requirements.
[00107] 66. The apparatus as in any embodiments 62-65, wherein a
maximum priority is set for the radio bearer.

[00108] 67. The apparatus of embodiment 66, wherein the maximum
priority is not more than 15.

[00109] 68. The apparatus as in any embodiments 64-67, wherein the
RRM unit is configured to determine whether to switch to the other channel type
when the SPI reaches or exceeds the maximum.

[00110] 69. The apparatus as in any embodiments 59-68, wherein the
RRM unit is configured to determine whether measured QoS of the call satisfy
QoS requirements and transmit power is below a threshold if the call has been
switched to the other channel type.

[00111] 70.  The apparatus of embodiment 69, wherein the RRM unit is
configured to determine whether there are sufficient radio resources available for
the first channel type.

[00112] 71.  The apparatus of embodiment 70, wherein the RRM unit is
configured to switch the call to the first channel type if measured QoS of the call
satisfy the QoS requirements, the transmit power is below the threshold, and

there are sufficient radio resources available for the first channel type.
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[00113] 72.  The apparatus as in any embodiments 69-71, wherein the call
is dropped if the measured QoS do not satisfy the QoS requirements.

[00114] 73.  The apparatus as in any embodiments 59-72, wherein a radio
bearer for the call is reconﬁgured when the call is switched to the other channel
type.

[00115] 74.  The apparatus of embodiment 73, wherein the first channel
type is an HSDPA channel and the other channel type is a DPCH.

[00116] 75.  The apparatus of embodiment 73, wherein the first channel
type is an HSUPA channel and the other channel type is a DPCH.

[00117] 76.  The apparatus of embodiment 74, wherein reconfiguration of
the radio bearer from the HSDPA channel to the DPCH is performed by
reconfiguring a WTRU to remove the HSDPA channel, adding a DCH carrying
DTCH to the DPCH, and decreasing an SF of the DPCH or increasing the
number of DPCH codes.

[00118] 77.  The apparatus of embodiment 74, wherein reconfiguration of
the radio bearer from the DPCH to the HSDPA channel is performed by removing
a DCH carrying a DTCH and adding the HSDPA channels.

[00119] 78. The apparatus as in any embodiments 76-77, wherein the
DPCH is configured with more capacity and a DCH carrying DTCH is configured
at the same time that the HSDPA channels are allocated enabling a MAC-d flow
to be switched between the DCH and an HS-DSCH.

[00120] 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.

* & &
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CLAIMS
What is claimed is:

1. In a wireless communication system which supports a plurality of
different types of channels, a method of selecting a channel type for a call, the
method comprising:

(a) receiving a request for a call from a user;

(b) determining whether a first channel type is suitable for the call;

(c) determining whether the first channel type is preferable for the user if
the first channel type is suitable for the call;

(d) determining whether there are sufficient radio resources available for
the first channel type if the first channel type is preferable for the user;

(e) assigning resources to the call using the first channel type if the first
channel type is suitable for the call, preferable for the user, and there are
sufficient radio resources available for the first channel type; and

(f) performing a call admission control (CAC) for at least one other channel

type if the first channel type is not suitable for the call.

2. The method of claim 1 further comprising:
performing a CAC for at least one other channel type if the first channel

type is not preferable for the user.

3. The method of claim 1 further comprising:

determining whether to queue the call when there are not sufficient radio
resources available for the first channel type; and

waiting for a predetermined time period to expire if it is determined to

queue the call.
4. The method of claim 3 further comprising:

determining whether to try to use at least one other channel type for the

call if it is determined not to queue the call;
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failing the CAC for the call if it is determined not to use other channel type
for the call; and
performing the CAC for the call using at least one other channel type if it

is determined to use other channel type for the call.

5. The method of claim 1 wherein the determination at step (b) is

based on quality of service (QoS) parameters of the call.

6. The method of claim 5 wherein the QoS parameters include at least
one of a maximum data rate, a guaranteed data rate, a latency requirement and

a call type.

7. The method of claim 1 wherein the determination at step (c) is based

on factors relating to the user and environment.

8. The method of claim 7 wherein the factors include at least one of
interference measurements, predicted power requirements, user speed history

and cell change rate history.

9. The method of claim 1 wherein the first channel type is a high speed
downlink packet access (HSDPA) channel and the other channel type is a
dedicated physical channel (DPCH).

10. Themethod of claim 1 wherein the first channel type is a high speed
uplink packet access (HSUPA) channel and the other channel type is a dedicated
physical channel (DPCH).

11. The method of claim 1 further comprising:
determining whether a currently selected channel type is best for the call;

and
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switching a channel type for the call if it is determined that the currently

selected channel type is not the best for the call.

12. The method of claim 11 wherein measured quality of service (QoS)
parameters of the call are evaluated to determine whether to switch the call to

the other channel type.

13. Themethod of claim 12 wherein the QoS parameters include at least

one of a block error rate, a transmit power, and throughput of the call.

14. The method of claim 11 wherein the call is assigned to the first

channel type with a certain priority.

15. The method of claim 14 wherein the priority is chosen to be one of a
lowest priority, a middle priority and a priority whose measured quality of

service (QoS) most closely matches a desired QoS of the call.

16. The method of claim 14 wherein a scheduling priority indicator
(SPI) indicates the priority to which the call is assigned, the SPI is increased
each time it is determined that a radio bearer for the call fails to satisfy QoS
requirements, and the SPI is decreased each time it is determined that the radio

bearer for the call satisfies the QoS requirements.
17.  The method of claim 16 wherein the SPI is increased by one each
time the radio bearer fails to satisfy the QoS requirements and decreased by one

each time the radio bearer satisfies the QoS requirements.

18. The method of claim 16 wherein a maximum priority is set for the

radio bearer.
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19. The method of claim 18 wherein the maximum priority is not more

than 15.

20. The method of claim 17 further comprising:
determining whether to switch from the first channel type to the other

channel type when the SPI reaches or exceeds a predetermined maximum value.

21. The method of claim 11 further comprising:

determining whether measured QoS of the call satisfies QoS requirements
and transmit power is below a threshold if the call has been switched to the other
channel type;

determining whether there are sufficient radio resources available for the
first channel type; and

switching the call to the first channel type if measured QoS of the call
satisfies the requirements, the transmit power is below the threshold, and there

are sufficient radio resources available for the first channel type.

22.  The method of claim 21 wherein the call is dropped if the measured
QoS does not satisfy the QoS requirements.

23. The method of claim 11 wherein a radio bearer for ‘the call is

reconfigured when the call is switched to the other channel type.

24. The method of claim 23 wherein the first channel type is a high
speed downlink packet access (HSDPA) channel and the other channel type is a
dedicated physical channel (DPCH).

25.  The method of claim 23 wherein the first channel type is a high

speed uplink packet access (HSUPA) channel and the other channel type is a
dedicated physical channel (DPCH).
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26. The method of claim 24 wherein reconfiguration of the radio bearer
from the HSDPA channel to the DPCH is performed by reconfiguring a wireless
transmit/receive unit (WTRU) to remove the HSDPA channel, adding a dedicated
channel (DCH) carrying dedicated traffic channel (DTCH) to the DPCH, and
decreasing a spreading factor (SF) of the DPCH or increasing the number of
DPCH codes.

27. The method of claim 24 wherein reconfiguration of the radio bearer
from the DPCH to the HSDPA channel is performed by removing a dedicated
channel (DCH) carrying dedicated traffic channel (DTCH) and adding the
HSDPA channel.

28.  The method of claim 24 wherein the DPCH is configured with more
capacity, and a dedicated channel (DCH) carrying dedicated traffic channel
(DTCH) is configured at the same time that the HSDPA channel is allocated
enabling a dedicated channel medium access control (MAC-d) flow to be switched
between the DCH and an high speed downlink shared channel (HS-DSCH).

29. In a wireless communication system including a wireless
transmit/receive unit (WTRU) and a Node-B, wherein the system supports a
plurality of different types of channels, an apparatus for selecting a channel type
for a call between different channel types, the apparatus comprising:

a receiver configured to receive a request for a call from a user; and

a radio resource management (RRM) unit configured to determine whether
a first channel type is suitable for the call, determine whether the first channel
type is preferable for the user, and determine whether there are sufficient radio
resources available for the first channel type, configured to assign resources
using the first channel type if the first channel type is suitable for the call,
preferable for the user, and there are sufficient radio resources available for the
first channel type, and configured to perform a call admission control (CAC) for at
least one other channel type if the first channel type is not suitable for the call.
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30. The apparatus of claim 29 wherein the RRM unit is configured to
perform a CAC for at least one other channel type if the first channel type is not

preferable for the user.

31. The apparatus of claim 29 wherein the RRM unit is configured to
determine whether to queue the call when there are not sufficient radio resources
available for the first channel type and wait for a predetermined time period to

expire if it is determined to queue the call.

32. The apparatus of claim 31 wherein the RRM unit is configured to
determine whether to try to use at least one other channel type for the call if it is
determined not to queue the call, fail the CAC for the call if it is determined not
to use the other channel type for the call, and perform the CAC for the call using
at least one other channel type if it is determined to use the other channel type
for the call.

33. The apparatus of claim 29 wherein the RRM unit determines
whether the first channel type is suitable for the call based on quality of service

(QoS) parameters of the call.

34. The apparatus of claim 33 wherein the QoS parameters include at
least one of a maximum data rate, a guaranteed data rate, a latency requirement

and a call type.
35. The apparatus of claim 29 wherein the RRM unit determines

whether the first channel type is preferable for the user, based on factors relating

to the user and environment.
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36. The apparatus of claim 35 wherein the factors include at least one of
interference measurements, predicted power requirements, user speed history

and cell change rate history.

37. The apparatus of claim 29 wherein the first channel type is a high
speed downlink packet access (HSDPA) channel and the other channel type is a
dedicated physical channel (DPCH).

38.  The apparatus of claim 29 wherein the first channel type is a high
speed uplink packet access (HSUPA) channel and the other channel type is a
dedicated physical channel (DPCH).

39. The apparatus of claim 29 wherein the RRM unit is configured to
determine whether a currently selected channel type is best for the call and
switch a channel type for the call if it is determined that the currently selected

channel type is not the best for the call.

40. The apparatus of claim 39 wherein measured quality of service
(QoS) parameters of the call are evaluated to determine whether to switch a

channel type for the call.

41. The apparatus of claim 40 wherein the QoS parameters include at

least one of a block error rate, a transmit power and throughput.

42. The apparatus of claim 39 wherein the call is assigned to the first

channel type with a certain priority.
43. The apparatus of claim 42 wherein the priority is chosen to be one of

a lowest priority, a middle priority and a priority whose measured quality of

service (QoS) most closely matches a desired QoS of the call.

24



WO 2007/016043 : PCT/US2006/028713

44. The apparatus of claim 42 wherein a scheduling priority indicator
(SPI) indicates the priority to which the radio bearer is assigned and the SPI is
increased each time it is determined that a radio bearer for the call fails to satisfy
QoS requirements and the SPI is decreased each time it is determined that the

radio bearer for the call satisfies the QoS requirements.

45.  The apparatus of claim 44 wherein the SPI is increased by one each
time the radio bearer fails to satisfy the QoS requirements and decreased by one

each time the radio bearer satisfies the QoS requirements.

46.  The apparatus of claim 44 wherein a maximum priority is set for the

radio bearer.

47.  The apparatus of claim 46 wherein the maximum priority is not

more than 15.

48.  The apparatus of claim 45 wherein the RRM unit is configured to
determine whether to switch to the other channel type when the SPI reaches or

exceeds the maximum.

49.  The apparatus of claim 39 wherein the RRM unit is configured to
determine whether measured QoS of the call satisfy QoS requirements and
transmit power is below a threshold if the call has been switched to the other
channel type, determine whether there are sufficient radio resources available for
the first channel type, and switch the call to the first channel type if measured
QoS of the call satisfy the QoS requirements, the transmit power is below the

threshold, and there are sufficient radio resources available for the first channel

type.

50. The apparatus of claim 49 wherein the call is dropped if the

measured QoS do not satisfy the QoS requirements.
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51.  The apparatus of claim 39 wherein a radio bearer for the call is

reconfigured when the call is switched to the other channel type.

52.  The apparatus of claim 51 wherein the first channel type is a high
speed downlink packet access (HSDPA) channel and the other channel typeis a
dedicated physical channel (DPCH).

53.  The apparatus of claim 51 wherein the first channel type is a high
speed uplink packet access (HSUPA) channel and the other channel type is a
dedicated physical channel (DPCH).

54. The apparatus of claim 52 wherein reconfiguration of the radio
bearer from the HSDPA channel to the DPCH is performed by reconfiguring a
WTRU to remove the HSDPA channel, adding a dedicated channel (DCH)
carrying dedicated traffic channel (DTCH) to the DPCH, and decreasing an
spreading factor (SF) of the DPCH or increasing the number of DPCH codes.

55.  The apparatus of claim 52 wherein reconfiguration of the radio
bearer from the DPCH to the HSDPA channel is performed by removing a
dedicated channel (DCH) carrying a dedicated traffic channel (DTCH) and adding
the HSDPA channels.

56.  The apparatus of claim 52 wherein the DPCH is configured with
more capacity and a dedicated channel (DCH) carrying dedicated traffic channel
(DTCH) is configured at the same time that the HSDPA channels are allocated
enabling a dedicated channel medium access control (MAC-d) flow to be switched
between the DCH and a high speed downlink shared channel (HS-DSCH).
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