
METHOD AND APPARATUS FOR COMMUNICATING SCHEDULING
INFORMATION BETWEEN UE AND RADIO ACCESS NETWORK USING
SPACE OTHERWISE USED FOR PADDING CROSS REFERENCE TO
RELATED APPLICATION Reference i s made t o and
priority claimed from U. S . provisional application
Ser . No . 60/638 , 903 , filed Dec . 23 , 2004 .
BACKGROUND OF THE INVENTION 1. Technical Field The
present invention pertains to the field of wireless
communication, especially via telecommunication
networks according to 3GPP specifications. More
particularly, the present invention pertains to
uplinking or downlinking of packets in a UMTS radio
access network, such as per HSUPA or HSDPA . 2 .
Discussion of related art The present invention
concerns the use of a data channel anticipated to be
made available in WCDMA (Wideband Code Division
Multiple Access) cellular networks - namely E-DCH
(Enhanced-Dedicated Channel), an enhanced uplink
channel. The WCDMA air interface is referred to as the
UMTS (Universal Mobile Telecommunications System)
terrestrial radio access network (UTRAN) , specified
by the third-generation partnership project (3GPP) .
E-DCH enhances the performance of the uplink compared
to Release '99 of WCDMA (Rel99), reducing the delay
and possibly increasing the capacity of the system.
E-DCH is used by the so-called high speed uplink
packet access (HSUPA) of UTRAN. Per 3GPP, any UTRAN
includes typically several radio network controllers
(RNCs) , each controlling several so-called Node
Bs--also known as base stations. A UE (user equipment)



device, such as a mobile phone, is allowed to uplink
up to butnot exceeding a maximum allowable rate or
power that is communicated to the UE device by the
Node B serving the UE device (a.k.a. the serving Node
B ) . The serving Node B uses so-called scheduling
information provided by the UE (and also the current
availability of the network resources) to determine
the maximum allowable rate or power the UE can use for
uplink. The UE holds the data (packets) for uplink in
a buffer until the packets are successfully
communicated to the Node B . One example of scheduling
information is how full the UE buffer is. Another is
power status information. Scheduling information is,
per the prior art, communicated by the UE to the
serving Node B either when event triggered (e.g., when
the buffer content increases above some threshold), or
periodically (e.g., every 50 ms) , or when the UE is
from time to time polled by the serving Node B . The
scheduling information is sent in a so-called MAC-e
PDU header (a header of a media access control layer-
enhanced functionality protocol data unit) when there
is also data to be sent (as opposed to the scheduling
information) , or as a separate MAC-e control PDU
(which in practice may be a MAC-e PDU header without
data) . Scheduling information requires some overhead
(an overhead of 1-5 octets has been proposed) in the
MAC-e PDU header, and therefore should not be sent too
often (so as to avoid using up valuable UTRAN
capacity) . On the other hand it is advantageous, from
the standpoint of optimizing use of a UTRAN, for a
serving Node B of the UTRAN to get frequent reports of
at least some scheduling information. Thus, what is
needed is a way for a UE device to frequently provide
scheduling information to its serving Node B but to do
so without using undue network capacity. Ideally, 



the way to do so could also be used to communicate not
only scheduling information but also other kinds of
information,and could be used not only in uplink (UE
to Node B ) but also in downlink. DISCLOSURE OF
INVENTION Accordingly, in a first aspect of the
invention, a method is provided comprising: a step in
which a wireless communication device creates or
obtains information for inclusion in a communication
signal to be transmitted to another wireless
communication device according to a protocol requiring
the communication signal to have a fixed size selected
from a set of possible fixed sizes and padded as
necessary to have the selected fixed size; and a step
in which the wireless communication device sends the
information whenever there is room for the information
in the communication signal before padding the
communication signal. In accord with the invention,
the wireless communication device may determine
whether there is room for the information by comparing
the size of the information with the difference
between the size of the communication signal before
any padding and the selected fixed size of the
communication signal . The invention also provides a
UE device able to communicate information to a Node B
according to the method, and a Node B able to
communicate information to a UE device according to
the method, and also a system including a UE device
and a Node B , at least one of which is able to
communicate information to a Node B according to the
method. The information may be scheduling information
or other kinds of information. A computer program
product for providing the information according to the
method is also provided, as well as an ASIC 



(application specific integrated circuit) .BRIEF
DESCRIPTION OF THE DRAWINGS The above and other
objects, features and advantages of the invention will
become apparent from a consideration of the subsequent
detailed description presented in connection with
accompanying drawings, in which: Fig. 1 is a block
diagram/ flow diagram of a UE communicating scheduling
information (or other information) to a Node B ,
according to the invention. Fig. 2 is a flow chart of
a method according to the invention by which a UE
communicates scheduling information to a Node B .
Figs. 3-8 are data diagrams indicating different
possible locations for inserting scheduling
information into a MAC-e PDU, according to the
invention. Fig. 9 is a block diagram/ flow diagram of
a Node B communicating information to a UE device,
according to the invention. BEST MODE FOR CARRYING OUT
THE INVENTION A fixed set (or a few fixed sets) of
transport block sizes (TBS) will be (or may recently
have been) specified for E-DCH by 3GPP for HSUPA. It
is likely then that when a MAC-e PDU has been
constructed by a UE, the UE will select the smallest
TBS equal to or larger than the MAC-e PDU size.
According to the prior art, if the TBS is larger than
the MACe PDU, then padding is added. According to the
invention, scheduling information may be sent instead
of padding whenever the size of the padding is more
than the size of the scheduling information. In some
embodiments of the invention, the sending of
scheduling information instead of padding would b e in
addition to sending scheduling information as in the
prior art, i.e. scheduling information would be sent
not only 



when the size of the padding permits, but also per
eventtriggering, or polling by the serving Node B , or
per a schedule so that the scheduling information is
sent to the serving Node B periodically. In the UE, an
E-TFC (E-DCH transport format combination) selection
algorithm typically selects which data are to be sent
based on the allowed data rate (limited by the Node B
), the allowed power offset for E-DCH (regulated by
the Node B ) , and the available data in the buffers.
When the amount of selected data and the related
amount of headers are calculated, the E-TFC selection
algorithm can and always then does calculate the
amount of required padding. If some other trigger for
scheduling information (e.g., buffer or power above
some threshold, or time for periodic reporting, or
base station polling for scheduling information) is
present, scheduling information is added to the header
because of the trigger. However, if no other trigger
is present, the amount of padding calculated by the
E-TFC selection algorithm as needed to fill the
transport block is used to determine whether to
include scheduling information in the MAC-e PDU (and
possibly which scheduling information, in case of
different kinds of scheduling information having
possibly different lengths) . In one embodiment, the
scheduling information (SI) is conveyed by a single
fixed-length SI data item/ field, and if the amount of
padding is larger than the SI field length, then the
SI data item is always added to the MAC-e PDU in place
of at least a portion of the padding equal in size to
the SI data item/ field. In another embodiment, the
size of the SI data item/ field--i.e. the SI field
length--can vary depending on the scheduling
information being reported, and in particular there 



could be different SI field lengths for (sets of)
different scheduling information, and if the amount of
padding is larger than at least the smallest of the
different SI field lengths, -Rthen the largest
possible SI data item is always added (i.e. the
largest SI data item not larger than the amount of
padding) . As a result, the information reported in
the SI field depends on the size of the padding: the
larger the padding, the more the information. Both the
UE and the Node B know how much padding is used. Thus
both know the length of the SI field. Note that the
E-TFC selection algorithm has to calculate the amount
of padding anyway, i.e. not only to report scheduling
information according to the invention: a specific DDI
(data description indicator) field has to be added to
a MAC-e PDU header if the amount of padding without
such a field were 6 or more bits, and so it is always
necessary to determine the size of the padding,
irrespective of the invention. As an example, assume
that the SI field length is two octets, i.e. 16 bits.
The E-TFC selection algorithm knows-- based on allowed
data rate and/or allowed power offset and based on the
highest priority data available in the buffer-- the
maximum allowed transport block size. The E-TFC
selection algorithm then first--but only if some
trigger is present-- fills the transport block with
the SI field (assuming that MAC-e level control has
higher priority than other data/ control in data
buffers) , and then takes the highest priority data
from the buffer and after that, the next highest
priority data, until no more data fits into the
transport block. Then the E-TFC selection algorithm
calculates the amount of padding needed to fill the
smallest possible 



transport block. If the required padding is more than
16 bits (in this example) and the SI has not yet been
included in the MAC-e PDU, then the SI is placed in
the MAC-e PDU instead of (at least a portion of) the
padding. After doing so, the ETFC still checks whether
the special DDI field is needed to tell that the rest
of the transport block is padding. -fiAs another
example, assume that the SI field lengths are one and
two octets: one octet for reporting (e.g.) buffer
status only and two octets for reporting (e.g.) buffer
status and power status. The E-TFC scheduling
algorithm calculates the amount of padding needed to
fill the smallest possible transport block. If the
required padding is at least 8 bits (in this example)
and the SI has not yet been included in the MAC-e PDU,
then the SI indicating buffer status is added there (8
bits long) . If the required padding is at least 16
bits, then the SI conveying power and buffer status is
placed in the MAC-e PDU instead of (at least a portion
of) the padding (16 bits long) . After doing so, the
E-TFC scheduling algorithm still checks whether the
special DDI field is needed to tell that the rest of
the transport block is padding. When the Node B
receives the MAC-e PDU, the Node B knows the amount of
padding and therefore knows the (maximum) length of
the SI added to MAC-e PDU instead of (at least a
portion of) the padding. (The SI could be a little
smaller than the padding, and so the length of the SI
would not then exactly equal that of the padding, but
since there would be a fixed relationship between the
padding size and the SI size, the padding size would
always indicate the SI size.) Note that what is
actually communicated over the air interface (between
the UE device and the radio access network) is a MAC-e
PDU including an SI data item (provided according 



to the invention, i.e. if there is room for it, or in
other words, if there is capacity/ space available
sufficient to accommodate it) and possible padding.
But this real padding (as opposed to the padding that
would be present according to the prior art) is not
the amount of padding the UE compares with the SI data
item size. The UE creates the MAC-e PDU with headers
and MAC-es PDUs and compares their cumulative size to
the next larger transport block size. An SI data item
is added if there is room for it, i.e. if TBS -
headers - MAC-esPDUs equals or exceeds the SI size.
After addition of an SI data item, there may still be
room for some padding. So one could say either that
according to the invention, the UE device sends an SI
data item 'instead' of padding, or simply that the UE
device sends an SI data item whenever there is space
for it (which space would otherwise be filled with
padding) . Thus, it is possible to think of the
invention as providing a UE device able to recognize
an additional triggering event, namely the event of a
MAC-e PDU having room/ available capacity to
accommodate an SI data item. Referring now to Figs. 1
and 2 , a Node B 10 (or base station/ base station
transceiver/ service access point of a radio access
network) is shown as functioning as the serving Node B
for a UE device 11 . The Node B is under the control
of a Radio Network Controller (RNC) 14 (also a part of
the radio access network). The RNC typically controls
several Node Bs, and is in turn one of several RNCs
that in combination make up a radio access network.
The Node B , typically based on commands it receives
from the RNC, but sometimes also autonomously, sends
commands that regulate uplink by the UE device.
(Sometimes the commands are sent by the Node B to the
UE device in response to rate change requests from the
UE device.) The Node B uses scheduling information
provided by 



the UE device in regulating the uplink, i.e. in
determining what rate control commands to send to the
UE device. Now according to the invention as described
above, the UE device at least sometimes sends at least
some scheduling information instead of padding that
would otherwise be added to a MAC-e PDU (conveyed by a
communication signal) . A s also mentioned above, in
order to do so, in a first step 21 the UE device
determines the size of the padding needed in building
up a complete MAC-e PDU, and it does this in any case,
i.e. it is not an additional step required by the
invention. In a next step 22 specific to the
invention, the UE device compares the -Rpadding size
with the size of data indicating scheduling
information the UE device might be able to include in
the MACe PDU instead of the padding. Then in a next
step 23 also specific to the invention (and as shown
in Fig. 1 ) , the UE sends the scheduling information
in the MLC-e PDU instead of the padding if the UE
device determines the scheduling information is
smaller than or equal to the amount of padding. As
explained below, the scheduling information may be
indicated by a single SI data item of fixed size.
Alternatively, there may be several different SI data
items th a t might be included in the MAC-e PDU,
indicating either different kinds of scheduling
information (e.g. buffer size vs. power status) or
different sets of information (e.g. buffer size vs.
buffer size and power status) . In such embodiments,
the different SI data items/ fields could differ in
size, and the UE will typically send the largest SI
data item smaller than or equal in size to the
padding. Figs. 3-5 show possible MAC-e PDU structures
with SI according to the invention, making it clear
that the SI is not necessarily provided in the MAC-e
PDU at the same location 



where the padding it replaces was located. As shown in
Figs. 3-5, a MAC-e PDU includes one or more pairs of a
DDI and a quantity N , and also one or more MAC-es
PDUs each of which in turn include one or more MAC-d
PDUs . The DDI indicates the logical channel
identifier, the MAC-d flow identifier, and the MAC-d
PDU size, and each N indicates the number of MAC-d
PDUs (all the same size) inside the corresponding
MAC-es PDU. The MAC-es PDU consists of a (6-bit) TSN
(transmission sequence number) and MAC-d PDUs (with
the number of MAC-d PDUs inside one MAC-es PDU
equaling N ) . (The size of the MAC-d PDU is known
from the DDI.) Note that inside different MAC-es PDUs,
the MAC-d PDUs can have a different size although
within one MAC-es PDU all the MAC-d PDUs are of the
same size. -QIn Fig. 3 , SI (scheduling information)
is added at the end of the MAC-e header. The receiver
in the Node B first reads the DDI and N (the number of
MAC-d PDUs in the MAC-es PDU) and then calculates the
corresponding MAC-es PDU size (the size being given by
b+N*MAC-d_PDU_size in bits, where MAC-d_PDU_size is
the MAC-d PDU size indicated by DDI) and finally
compares the MAC-es PDU size to TBS (the transport
block size) , which is signaled on E-DPCCH (also
called E-TFI, i.e. the enhanced transport format
indicator) . Since there is room for another DDI, the
receiver reads another DDI and since the DDI is not
111111, N is read too, and the corresponding MAC-es
PDU size is again calculated (=6+N*MAC-d_PDU_size in
bits) . Now the total size of the MAC-es PDUs and the
corresponding header parts is compared to TBS. The
comparison shows (in this example) that there is still
room for another DDI. Therefore, the receiver reads
another DDI. The receiver finds that the next DDI is
111111 (=DDI0, the special value of DDI to indicate
that rest is padding) , and so the rest should 



be padding according to the prior art, but if this
amount of padding is more than the SI size (or one or
another of the possibly several SI sizes) , then the
SI is placed there and the rest is padding. If not,
the SI is not placed there (and instead only padding
is placed there) . Fig. 4 is the same as Fig. 3 , so
that SI is simply added at the end of the MAC-e PDU.
Fig. 5 shows another possibility to indicate SI: a
onebit flag at the beginning of the header. Thus e.g.
a flag-bit value of one (F=I) could indicate that SI
is present, otherwise (F=O) SI is not present and DDI
follows F . In this case, the (tentative) amount of
padding is calculated as in previous cases using
MAC-es PDU sizes and corresponding MAC-e header
portion sizes. If this amount is larger than the SI
size, then SI is added at the beginning of the MAC-e
header (and the actual amount of padding is reduced) .
- i nFig. 6 shows an alternative with two different SI
data items/ fields for conveying two different items
of scheduling information. The two different SIs have
respective (possibly different) sizes. A first flag F
i when set (e.g. to 1 ) indicates that at least one of
the two SIs follows, instead of a DDI, and a second
flag F2- included only if the first flag is
set-indicates that a second SI is present. Using a
value of 1 to indicate a set flag, if only the first
SI is present, then F1=I and F2=O. If both are
present, both F I and F2=I. If neither of the two SIs
is present (because there is insufficient padding to
accommodate either of the SIs) , Fi=O (and the F is
not included in the MAC-e PDU) . Fig. 7 is the same
case as Fig. 3 , but the amount of padding after the
MAC-es PDUs is less than 6 bits, and therefore a DDI
is not added but a short SI is added instead of 



padding (second example below) . Fig. 8 shows a prior
art MAC-es PDU consisting of TSN and one or more MAC-d
PDUs of the same size. The MAC-d PDU size is signaled
with DDI and the number of MAC-d PDUs with N in the
MAC-e PDU header. Since the E-TFCI tells the MAC-e PDU
size (including padding) and {[DDI, N ] , (DDI0)}
tells the data+header size, the padding size is always
known. Thus appending SI at the end (where padding
normally is) works fine. By having a fixed mapping
table defined as in the illustrative table 1 below,
the padding size tells the SI size. In other words,
the padding size (calculated from E-TFCI, DDI and N )
tells which SI is put at the end of the MAC-e PDU.
Padding SI 4 - 6 bits 4 bits buffer status 7 - ...
bits 4 bits buffer status + 3 bits power head room
Table 1. Fixed mapping table, indicating SI sizes
corresponding to different padding sizes. Consider two
examples .First example: (Fig. 4 )  E-TFCI => 2212
bits MAC-e PDU  DDI(logical channel 0, PDU size = 320
bits) different from 111111, N can be read  N = 6 =>
320*6 for the data+6 for TSN => 2212-1926-6-6 = 274
bits left  larger than 6 bits, the next DDI can be
read  DDI,N (logical channel 3, PDU size = 244 bits)
different from 111111, N can be read  N = 1 => 244
bits for the data + 6 bits for TSN => 274-250-6-6 = 12
bits left  larger than 6 bits, the next DDI can be
read  DDI = 111111, end of data => padding = 12-6 = 6
bits  At the end of the MAC-e PDU we have 4 bits SI +
2 bits padding Second example : (Fig . 7 )  E-TFCI =>
2212 bits MAC-e PDU  DDI (logical channel 0, PDU size
= 320 bits) different from 111111, N can be read  N =
6 => 320*6 for the data+6 for TSN => 2212-1926-6-6 =
274 bits left 



larger than 6 bits, the next DDI can be read  DDI,N
(logical channel 2, PDU size = 251bits) different from
111111, N can be read  N = 1 => 251 bits for the data+
6 for TSN => 274 - 257 - 6 - 6 = 5 bits left  smaller
than 6 bits, the rest is padding  At the end of the
MAC-e PDU we have 4 bits SI + 1 bit padding If SI is
always sent instead of (some) padding, the presence of
SI in the MAC-e PDU does not need to be signaled: the
right TBS/muxing combination is selected to ensure
enough padding for the SI to be sent . In some
embodiments, a special value of DDI (e.g., 111110)
could be used to indicate that SI follows. Notice that
if some triggering event occurs, SI will already be
present in the MAC-e PDU before the UE calculates the
amount of padding. In a typical embodiment of the
invention in such a situation the UE would not add
another SI unless it communicates different scheduling
information (i.e. and so unless there are different
sizes for SI) . In some embodiments, in case of only a
single SI size (e.g., 16 bits), the SI is always sent
when triggered as in the prior art, and, per the
invention, the SI is also sent if there is room (i.e.
it is sent instead of padding) . - 7-The scheduling
information sent when some triggering event occurs
could be different from the information sent when
there is room (instead of padding) . For instance, the
normally triggered information (event, polling,
periodic) could be total buffer status and power
headroom information, whereas the information
replacing the padding (or "triggered" by space
available in the MAC-e PDU) could be some additional
buffer status, such as buffer status for different
priorities or different MAC-d flows or logical
channels. Thus, whenever there is room in the
transport block (which would otherwise be 



completed by filling unused space with padding) , the
UE could send the additional information. The
additional information could, for example, be 3 bits
for priority and 3 bits for buffer status for that
priority, and as many of these 6-bit blocks (for
different priorities) would be added as there is room.
For instance, if there were room for 24 bits in the
transport block, instead of padding the transport
block with 24 bits of padding, the UE could send
buffer status for 4 different priorities. Scheduling
information is here used as one example of information
that could be communicated by a UE in a transport
block in place of (at least some of the) padding that
would otherwise be added to the transport block. There
could be other information sent instead of padding
whenever there is room. A good example of other
information that a UE could advantageously communicate
to the Node B in place of padding is
implementation-related information, i.e. e.g. UE
capability information (e.g. a model number and a
build identifier) . In the above description, a UE
uplinks information to the serving Node B in place of
padding, such as for example in case of HSUPA. The
same idea can also be applied to downlink, i.e. e.g.
in case of HSDPA (high speed downlink packet access) .
In HSDPA, the transport block sizes are also fixed and
therefore padding is used to fill the MAC-hs PDU. - n
-According to the invention here, the (serving) Node B
could downlink some information to a UE instead of (at
least some of) the padding. The Node B could for
example inform the UE about buffer status of different
priority queues in the Node B . The UE could use such
information in various ways, such as for example for
memory allocation to different reordering queues.
Since such information would only be sent when there 



is room, it cannot be very critical information but
should instead be some additional information which
might be useful for the UE to know but not absolutely
necessary. Another example is Node B capability
information. Referring now to Fig. 9 , the invention
is shown being used in case of HSDPA, in which case
the serving Node B 10 of the UE device 11 communicates
information (as data bits) in a transport block along
with a MAC-hs PDU instead of at least some of the
padding that would otherwise be included in the
transport block. It is to be understood that the
above-described arrangements are only illustrative of
the application of the principles of the present
invention. Numerous modifications and alternative
arrangements may be devised by those skilled in the
art without departing from the scope of the present
invention, and the appended claims are intended to
cover such modifications and arrangements.What is
claimed is: 1 . A method, comprising: a step in which
a wireless communication device creates or obtains
information for inclusion in a communication signal to
be transmitted to another wireless communication
device according to a protocol requiring the
communication signal to have a fixed size selected
from a set of possible fixed sizes and padded as
necessary to have the selected fixed size; and a step
in which the wireless communication device sends the
information whenever there is room for the information
in the communication signal before padding the
communication signal . 2 . A method as in claim 1 ,
wherein the wireless communication device determines
whether there is room for the information by comparing
the size of the information with the difference 



between the size of the communication signal before
any padding and the selected fixed size of the
communication signal . 3 . A method as in claim 1 ,
wherein the information is fixed in size. 4 . A method
as in claim 1 , wherein the information is always sent
if the information is smaller than or equal to the
otherwise required padding. 5 . A method as in claim 1
, wherein the information is not added if it is
already included in the communication signal. 6 . A
method as in claim 1 , wherein the information is
scheduling information. 7 . A method as in claim 1 ,
wherein the information is control and status
information. - 1 -8 . A method as in claim 1 , wherein
the information is configuration information. 9 . A
method as in claim 1 , wherein the information is
implementation information. 10. A method as in claim 1
, wherein the information can be any size in a
predetermined set of sizes and no information is sent
if the padding is smaller in size than the smallest
size in the set of sizes. 11. A method as in claim 10,
wherein the largest sized information smaller than or
equal to the otherwise required padding is sent. 12. A
method as in claim 10, wherein there is a fixed
relationship between the information and the amount of
padding, and the fixed relationship is known to both
the wireless communication device and the other
wireless communication device . 13. A method as in
claim 10, wherein one or more flags are included in
the communication signal so as to signal the 



presence of one or more items of information as
present in the communication signal . 14. A method as
in claim 1 , wherein the wireless communication device
calculates the size of the padding needed for the
communication signal before creating scheduling
information having a size not exceeding the size of
the padding. 15. A method as in claim 1 , wherein the
wireless communication device is a UE device and the
other wireless communication device is a Node B of a
radio access network, and the communication signal
conveys a MAC-e protocol data unit. - 1 -16. A method
as in claim 1 , wherein the wireless communication
device is a Node B of a radio access network and the
other wireless communication device is a UE device,
and the communication signal conveys a MAC-hs protocol
data unit. 17 . A computer program product comprising
a computer readable storage structure embodying
computer program code thereon for execution by a
computer processor, wherein said computer program code
comprises instructions for performing a method
according to claim 1 . 18. A wireless communication
device, comprising: means for creating or obtaining
information for inclusion in a communication signal to
be transmitted to another wireless communication
device according to a protocol requiring the
communication signal to have a fixed size selected
from a set of possible fixed sizes and padded as
necessary to have the selected fixed size; and means
for sending the information whenever there is room for
the information in the communication signal before
padding the communication signal . 19. A system,
comprising: a UE device including a wireless
communication device as 



in claim 18; and a radio access network including a
radio network controller and a plurality of Node Bs or
base stations configured for communicatively coupling
to the UE device. 20. A system, comprising: a UE
device; and a radio access network including a radio
network controller and a plurality of Node Bs or base
stations eachincluding a wireless communication device
as in claim 18 and configured for communicatively
coupling to the UE device. 21. A application specific
integrated circuit comprising electronic components
selected and interconnected so as to provide
functionality for performing a method according to
claim 1 . - 1 R 


