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EGPRS Enhanced General Packet Radio Service DUAL STRATEGY FOR SHORT PHYSICAL 
UPLINK CONTROL CHANNEL ( SPUCCH ) 

UTILIZATION E - UTRA Evolved Universal Terrestrial Radio Access 

CLAIM OF PRIORITY E - UTRAN Evolved Universal Terrestrial Radio Access 
Network 

[ 0001 ] This application claims the benefit of priority to 
U.S. Provisional Patent Application No. 62 / 542,192 , filed 
Aug. 7 , 2017 , the disclosure of which is fully incorporated 
herein by reference . 

FDMA Frequency Division Multiple Access 
[ 0005 ] CNB Next generation Node B 

GSM Global System for Mobile Communication TECHNICAL FIELD 
HARQ Hybrid Automatic Repeat Request 

HTTP Hypertext Transfer Protocol 

LTE Long - Term Evolution 

MAC Medium Access Control 

MS Mobile Station 

[ 0002 ] The present disclosure relates to a wireless device 
( and a method implemented thereby ) that is configured with 
resources for both Physical Uplink Control Channel 
( PUCCH ) and short PUCCH ( SPUCCH ) , and determines 
whether or not the sPUCCH performance is equal to the 
performance of the PUCCH , and based on a result of this 
determination applies a strategy for determining when to 
trigger a fallback wherein the strategy is based on a number 
of failed Scheduling Request ( SR ) transmissions to a wire 
less access node . The present disclosure also relates to the 
wireless access node ( and a method implemented thereby ) 
that is configured to determine information associated with 
the serving cell of the wireless device , and transmit the 
information associated with the serving cell to the wireless 
device , wherein the information enables the wireless device 
to determine whether or not the sPUCCH performs equally 
well as the PUCCH . 

MTC Machine Type Communications 
NB Node B 

[ 0006 ] ng - eNB Next generation eNB 
NR 5G New Radio 

OFDM Orthogonal Frequency Division Multiplexing 
BACKGROUND PDCCH Physical Downlink Control Channel 

PRACH Physical Random Access Channel 
[ 0003 ] The following abbreviations are herewith defined , 
at least some of which are referred to within the following 
description of the present disclosure . 
3GPP 3rd - Generation Partnership Project PDSCH Physical Downlink Shared Channel 

ASIC Application Specific Integrated Circuit PUCCH Physical Uplink Control Channel 

PUSCH Physical Uplink Shared Channel BLER Block Error Rate 
RAN Radio Access Network 

BSS Base Station Subsystem 
RAT Radio Access Technology 

BTS Base Transceiver Station 
RNC Radio Network Controller 

CE Control Element 
RRC Radio Resource Control 

CN Core Network 
SC Single Carrier 

CSI Channel State Information 
SF Subframe 

DCI Downlink Control Information S - GW Serving Gateway 
DL Downlink SIBX System Information Block TypeX 
DMRS Demodulation Reference Symbols SINR Signal to Interference and Noise Ratio 

DSP Digital Signal Processor SNR Signal to Noise Ratio 

NB Evolved Node B SR Scheduling Request 

[ 0004 ] EDGE Enhanced Data rates for GSM Evolution SRS Sounding Reference Symbols 
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[ 0007 ] SPDCCH Short Physical Downlink Control Chan 
nel 
SPDSCH Short Physical Downlink Shared Channel 
SPUCCH Short Physical Uplink Control Channel 
SPUSCH Short Physical Uplink Shared Channel 
STTI Short TTI 

TCP Transmission Control Protocol 

TTI Transmission Time Interval 
UE User Equipment 
UL Uplink 
UTRAN Universal Terrestrial Radio Access Network 

WCDMA Wideband Code Division Multiple Access 
WiMAX Worldwide Interoperability for Microwave Access 
[ 0008 ] Packet data latency is one of the performance 
metrics that vendors , operators , and end - users regularly 
measure ( e.g. , via speed test applications ) . Packet data 
latency measurements are done in all phases of a lifetime of 
a radio access network ( RAN ) system , such as when veri 
fying a new software release or a system component , when 
deploying the RAN system , and when the RAN system is in 
commercial operation . 
[ 0009 ] Shorter packet data latency than previous genera 
tions of 3GPP radio access technologies ( RATS ) was one 
performance metric that guided the design of Long Term 
Evolution ( LTE ) . The end - users also now recognize LTE to 
be a system that provides faster access to the internet and 
lower packet data latencies than previous generations of 
mobile radio technologies . 
[ 0010 ] Packet data latency is important not only for the 
perceived responsiveness of the system but it is also a 
parameter that indirectly influences the throughput of the 
system . In this regard , Hypertext Transfer Protocol ( HTTP ) / 
Transmission Control Protocol ( TCP ) is the dominating application and transport layer protocol suite used on the 
internet today . According to the HTTP Archive ( http : // 
http?rchive.org / trends.php ) , the typical size of HTTP - based 
transactions over the internet are in the range of a few 10's 
of Kbytes up to 1 Mbyte . In this size range , the TCP slow 
start period is a significant part of the total transport period 
of the packet stream . During the TCP slow start the perfor 
mance is packet data latency limited . Hence , improved 
packet data latency can rather easily be shown to improve 
the average throughput , for this type of TCP - based data 
transaction . 
[ 0011 ] One approach to reduce the packet data latency is 
the reduction of transport time of data and control signalling , 
by addressing the length of a transmission time interval 
( TTI ) . By reducing the length of a TTI and maintaining the 
bandwidth ( i.e. , keeping the frequency domain resources 
constant ) , the processing time at the transmitter node and the 
receiver node is also expected to be reduced due to less data 
having to be processed within the reduced TTI . In LTE 
release 8 , a TTI corresponds to one subframe ( SF ) of length 
1 millisecond . One such 1 ms TTI is constructed by using 14 
Orthogonal Frequency Division Multiplexing ( OFDM ) or 
14 Single Carrier Frequency Division Multiple Access ( SC 
FDMA ) symbols in the case of normal cyclic prefix and 12 
OFDM or 12 SC - FDMA symbols in the case of extended 
cyclic prefix . In LTE release 14 in the 3rd - Generation 

Partnership Project ( 3GPP ) , a study item on packet data 
latency reduction has been conducted , with the goal of 
specifying transmissions with shorter TTIs , such as a slot or 
a few symbols . A work item with the goal of specifying short 
TTI ( STTI ) started in August 2016 ( see RP - 171468 , “ Work 
Item on Shortened TTI and Processing Time for LTE ” , 3GPP 
TSG RAN Meeting # 76 , West Palm Beach , USA , Jun . 5-8 , 
2017 — the entire contents of which are hereby incorporated 
herein by reference ) . 
[ 0012 ] An sTTI can be realized using any duration in time , 
can comprise resources on any number of OFDM or SC 
FDMA symbols , and can start at any fixed symbol position 
within the overall subframe . For the work in LTE , the focus 
of the work currently is to only allow the sTTIs to start at 
fixed positions with time durations of either 2 , 3 , or 7 
symbols . Furthermore , the sTTI is not allowed to cross the 
slot or subframe boundaries . 
[ 0013 ] One example of an sTTI configuration 100 is 
shown in a second row of FIG . 1 ( PRIOR ART ) , where the 
duration of the uplink short TTI is 0.5 ms , i.e. , seven 
SC - FDMA symbols 102 for the case with normal cyclic 
prefix . The third row of FIG . 1 ( PRIOR ART ) shows an sTTI 
configuration 110 with a combined length of 2 or 3 symbols 
102 for each sTTI # O , STTI # 1 , sTTI # 2 , sTTI # 3 , sTTI # 4 , and 
STTI # 5 . The first row of FIG . 1 ( PRIOR ART ) shows a 
traditional TTI configuration 120 with 14 symbols 102 . 
Here , the “ R ” in FIG . 1 ( PRIOR ART ) indicates the 
Demodulation Reference Symbols ( DMRS ) symbols 102 , 
and the “ D ” indicates the data symbols 102. Other sTTI 
configurations are not excluded , and FIG . 1 ( PRIOR ART ) 
is only an attempt to illustrate differences in possible sTTI 
lengths . 
[ 0014 ] Although the use of a sTTI has merits when it 
comes to reducing packet data latency , it can also have a 
specifically negative impact to the uplink ( UL ) coverage 
since less energy is transmitted by the User Equipment ( UE ) 
( i.e. , a reduced number of resource elements are transmitted 
when sTTI is used ) . For example , when considering the UL 
control channel , the same Hybrid Automatic Repeat Request 
( HARQ ) information and Channel State Information ( CSI ) 
as well as Scheduling Requests which are sent when the 
legacy TTI is used still need to be sent when the sTTI is used 
but will be transmitted using less energy . 
[ 0015 ] Due to the potential for reduced UL control channel 
performance when a UE transmits using sTTI , one possible 
solution is to configure a longer sTTI length on the UL than 
for the downlink ( DL ) to combat these problems . For 
example , the configured sTTI length combination in the 
[ DL , UL ] can consist of { 2,7 } . In another possible solution , 
there is also the possibility of the network scheduling the UE 
with a 1 ms TTI duration ( as per the first row of FIG . 1 ) 
dynamically on a subframe - by - subframe basis in support of 
the most demanding coverage conditions . 
[ 0016 ] The following terms are used in the discussion 
hereinafter : 

[ 0017 ] Physical Uplink Control Channel ( PUCCH ) 
denotes the UL control channel on 1 ms TTI while short 
PUCCH ( SPUCCH ) denotes the UL control channel on 
a sTTI . 

[ 0018 ] Physical Uplink Shared Channel ( PUSCH ) 
denotes the UL data channel on 1 ms TTI while short 
PUSCH ( SPUSCH ) denotes the UL data channel on a 
STTI . 
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[ 0019 ] Physical Downlink Control Channel ( PDCCH ) 
denotes the DL control channel on 1 ms TTI while short 
PDCCH ( SPDCCH ) denotes the DL control channel on 
a sTTI . 

[ 0020 ] Physical Downlink Shared Channel ( PDSCH ) 
denotes the DL data channel on 1 ms TTI while short 
PDSCH ( SPDSCH ) denotes the DL data channel on a 
sTTI . 

[ 0021 ] In LTE , the UL control channel PUCCH can be 
used to carry different types of information : HARQ feed 
back , scheduling request ( SR ) , and CSI feedback . Different 
PUCCH formats with different maximum payloads are 
defined to be able to carry the different information types . 
For example , PUCCH format 1 / 1a / 1b is suitable for trans 
mitting very low payload of UL control information like 
HARQ feedback and scheduling request ( SR ) . While , 
PUCCH format 2/3/4/5 is suitable for larger payload of UL 
control information , like more than 2 HARQ bits and CSI 
report . Similarly , different formats with different maximum 
payloads will be supported for SPUCCH . 
[ 0022 ] Before transmitting the PUCCH , the UE should 
compute the required transmit power according to the power 
control equation for PUCCH defined in the 3GPP Technical 
Specification ( TS ) 36.213 v14.3.0 , June 2017 entitled " 3rd 
Generation Partnership Project ; Technical Specification 
Group Radio Access Network ; Evolved Universal Terrestrial 
Radio Access ( E - UTRA ) ; Physical layer procedures ” ( the 
entire contents of which are hereby incorporated herein by 
reference ) as follows . 
For subframe i and serving cell c , 

[ 0032 ] It is to be noted that a similar procedure and 
power control equation will be defined for sPUCCH 

[ 0033 ] A UE that has uplink data in its buffer indicates it 
wants to be scheduled on the UL by sending the network a 
“ Scheduling Request " , SR . In LTE , the SR can be indicated 
using any of the PUCCH formats . But , if a UE has no other 
UL control information to send other than the SR , then the 
PUCCH format selected for the SR transmission is PUCCH 
format 1 , which is defined so that multiple UEs can transmit 
SRs simultaneously ( i.e. , using the same time and frequency 
domain resources ) . As such , multiple UEs can transmit SRs 
simultaneously to indicate to the network that they want to 
be scheduled for uplink data transmission . The periodicity 
with which the UE can transmit an SR to the network is 
configurable . A SR sent using PUCCH is transmitted using 
14 SC - FDMA symbols for the case with normal cyclic prefix 
as per row 1 of FIG . 1 ( i.e. , a TTI of 1 ms ) . 
[ 0034 ] The concept of sending a SR using a SPUCCH has 
been recently introduced wherein a sTTI ( e.g. , as per the 
second and third rows of FIG . 1 ) is used by the UE to convey 
the SR to the network , thereby allowing the UE to reduce the 
time required to inform the network that it wants to be 
scheduled for uplink data transmission . A UE can be con 
figured with both PUCCH and sPUCCH as separate 
resources allowing the potential for even further reducing 
the packet data delay experienced . For example , the location 
of the periodic transmission opportunities provided by 
PUCCH and SPUCCH can be staggered in the time domain , 
thereby allowing a UE to select the next available PUCCH 
or sPUCCH for SR transmission whenever the UE deter 
mines it has uplink data in its buffer . 
[ 0035 ] A UE configured with both PUCCH and SPUCCH 
needs a process for determining how it should use PUCCH 
and SPUCCH when transmitting the SR to inform the 
network that it has uplink data in its buffer . The decision 
process can take into account the reality that sPUCCH 
coverage is worse than PUCCH coverage . Possible 
examples of UE implementations when the UE is configured 
with only the PUCCH ( legacy operation ) and when the UE 
is configured with both PUCCH and SPUCCH ( implemen 
tations 1 and 2 ) are as follows : 

Ppucch ( i ) = min 

SPcmax , c ( i ) , 
Po_PUCCH + Plchincol , NHARQ , NSR ) + AF_PUCCH ( F ) + Atxo ( F ' ) + g ( 1 ) +20 

for PUCCH format 1 / 1a / 1b / 2 / 2a / 2b / 3 , and 

Ppucch ( i ) = min 

S PCMAX , c ( i ) , Legacy Operation : 
PO_PUCCH + PLC + 10logio ( Mpucch , c ( 1 ) ) + ATF , c ( i ) + AF_PUCCH ( F ) + g ( i ) [ 0036 ] As per legacy operation , a UE configured with only 

PUCCH transmits the SR thereon up to K times without 
success ( i.e. , a valid grant is not received ) before it triggers 
fallback i.e. , at fallback , the UE releases its PUCCH 
resources and resorts to contention - based access on the 
Physical Random Access Channel ( PRACH ) ) . 

Implementation 1 : 

for PUCCH format 4/5 , where 
[ 0023 ] PCMax , c ( i ) is the maximum transmit power . 
[ 0024 ] PO PUCCH is the target of received power . 
[ 0025 ] PL is the downlink path loss estimate . 
[ 0026 ] h ( ncq NHARQ , Ngr ) is a PUCCH format depen 
dent value that reflects cases with larger payload . 

[ 0027 ] MPUCCH , c ( i ) is the number of resource blocks 
for PUCCH format 5 , equals 1 for all other formats . 

[ 0028 ] AF_PUCCH ( F ) is a relation in dB between 
PUCCH format F and PUCCH format la . 

[ 0029 ] ATF , ( i ) is an adjustment factor depending on 
number of coded bits that is exactly specified in 3GPP 
TS 36.213 . 

[ 0030 ] AtxD ( F ' ) depends on the number of antenna 
ports configured for PUCCH . 

[ 0031 ] g ( i ) is the closed loop power control state and is 
updated using Opucch signaled in the downlink assign 
ment . 

[ 0037 ] AUE configured with PUCCH and sPUCCH trans 
mits on the first available SR resource up to M times before 
fallback but must still transmit SR on the PUCCH K times 
( without success ) before fallback is allowed ( i.e. , at fallback , 
the UE releases its PUCCH and sPUCCH resources and 
resorts to contention - based access on the Physical Random 
Access Channel ( PRACH ) ) . This implementation requires 
that M is larger than K to ensure that the probability of 
successful SR transmission is not affected by poor sPUCCH 
coverage ( e.g. , the UE experiences a downlink coverage that 
is less than 9 dB above the maximum coupling loss allowed 
for its serving cell ) . However , if SPUCCH coverage is 
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sufficiently robust ( e.g. , the UE experiences a downlink 
coverage that is 9 dB or more above the maximum coupling 
loss allowed for its serving cell ) then the performance of the 
SPUCCH can be considered as being equal to that of the 
PUCCH . As such , when sPUCCH and PUCCH provide 
equal performance , a UE will effectively make up to M 
equally robust SR transmissions ( where M is larger than K ) 
and thereby experience excessive battery consumption 
before triggering a fallback when compared to the legacy 
operation . 

Implementation 2 : 
[ 0038 ] A UE configured with PUCCH and SPUCCH 
accommodates the possibility of poor sPUCCH coverage by 
first sending the SR up to K times without success on the 
SPUCCH only , and if still no valid grant is received , it sends 
the SR on PUCCH up to N more times without success at 
which point it triggers fallback ( i.e. , at fallback , the UE 
releases its PUCCH and sPUCCH resources and resorts to 
contention - based access on the Physical Random Access 
Channel ( PRACH ) ) . As with the “ Implementation 1 ” above , 
if the sPUCCH coverage actually experienced by the UE is 
sufficiently robust then the performance of the sPUCCH can 
be considered as being equal to that of the PUCCH . As such , 
when sPUCCH and PUCCH provide equal performance , a 
UE will then effectively make up to K + N equally robust SR 
transmissions and once again experience excessive battery 
consumption before triggering a fallback when compared to 
the legacy operation . 
[ 0039 ] Considering these two possible implementation 
examples , it can be seen that there is a need for a more 
optimized UE strategy for determining when to trigger a 
fallback that should take into account whether or not the 
performance of the SPUCCH can be considered as being 
equal to that of the PUCCH . This need and other needs are 
addressed by the present disclosure . 

are transmitted by the transceiver circuit to the wireless 
access node due to the buffer having uplink data stored 
therein , and wherein the fallback if triggered includes releas 
ing the resources for the PUCCH and the sPUCCH . An 
advantage of this specially configured wireless device is that 
it will experience improved battery conservation and an 
improved overall packet delay performance for the pending 
uplink data transmission whenever the wireless device deter 
mines that fallback is necessary . 
[ 0042 ] In another aspect , the present disclosure provides a 
method implemented by a wireless device configured to 
interact with a wireless access node . The wireless device 
comprises a transceiver circuit configured with resources for 
a PUCCH and a SPUCCH , and further comprises a buffer 
that has uplink data stored therein . The method comprises a 
determining step and an applying step . In the determining 
step , the wireless device determines whether or not the 
SPUCCH performs equally well as the PUCCH . In the 
applying step , based on the determination of whether or not 
the sPUCCH performs equally well as the PUCCH , the 
wireless device applies a strategy for determining when to 
trigger a fallback , wherein the strategy is based on a number 
of failed SR transmissions to the wireless access node , 
wherein the SR transmissions are transmitted by the trans 
ceiver circuit to the wireless access node due to the buffer 
having uplink data stored therein , and wherein the fallback 
if triggered includes releasing the resources for the PUCCH 
and the SPUCCH . An advantage of the wireless device 
implementing this method is that the wireless device will 
experience improved battery conservation and an improved 
overall packet delay performance for the pending uplink 
data transmission whenever the wireless device determines 
that fallback is necessary . 
[ 0043 ] In yet another aspect , the present disclosure pro 
vides a wireless access node configured to interact with a 
wireless device , wherein the wireless device is located in a 
serving cell , and wherein the wireless device is configured 
with resources for a PUCCH and a SPUCCH , The wireless 
access node comprises a processor and a memory that stores 
processor - executable instructions , wherein the processor 
interfaces with the memory to execute the processor - execut 
able instructions , whereby the wireless access node is oper 
able to perform a determine operation and a transmit opera 
tion . In the determine operation , the wireless access node 
determines information associated with the serving cell . In 
the transmit operation , the wireless access node transmits , to 
the wireless device , the information associated with the 
serving cell , wherein the information enables the wireless 
device to determine whether or not the sPUCCH performs 
equally well as the PUCCH . An advantage of this specially 
configured wireless access node is that the wireless device 
by utilizing this information will experience improved bat 
tery conservation and an improved overall packet delay 
performance for uplink data transmission whenever the 
wireless device determines that fallback is necessary . 
[ 0044 ] In yet another aspect , the present disclosure pro 
vides a method implemented by a wireless access node 
configured to interact with a wireless device , wherein the 
wireless device is located in a serving cell , and wherein the 
wireless device is configured with resources for a PUCCH 
and a sPUCCH , The method comprises a determining step 
and a transmitting step . In the determining step , the wireless 
access node determines information associated with the 
serving cell . In the transmitting step , the wireless access 

SUMMARY 

[ 0040 ] Awireless device ( e.g. , UE ) , a wireless access node 
( e.g. , eNB , eNodeB , ng - eNB , gNB ) , and various methods 
for addressing the aforementioned need in the prior art are 
described in the independent claims . Advantageous embodi 
ments of the wireless device , the wireless access node , and 
various methods are further described in the dependent 
claims . 
[ 0041 ] In one aspect , the present disclosure provides a 
wireless device configured to interact with a wireless access 
node . The wireless device comprises a transceiver circuit 
configured with resources for a PUCCH and a sPUCCH , and 
further comprises a buffer that has uplink data stored therein . 
In addition , the wireless device comprises a processor and a 
memory that stores processor - executable instructions , 
wherein the processor interfaces with the memory to execute 
the processor - executable instructions , whereby the wireless 
device is operable to perform a determine operation and an 
apply operation . In the determine operation , the wireless 
device determines whether or not the sPUCCH performs 
equally well as the PUCCH . In the apply operation , based on 
the determination of whether or not the sPUCCH performs 
equally well as the PUCCH , the wireless device applies a 
strategy for determining when to trigger a fallback , wherein 
the strategy is based on a number of failed SR transmissions 
to the wireless access node , wherein the SR transmissions 
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node transmits , to the wireless device , the information 
associated with the serving cell , wherein the information 
enables the wireless device to determine whether or not the 
SPUCCH performs equally well as the PUCCH . An advan 
tage of the wireless access node implementing this method 
is that the wireless device by utilizing this information will 
experience improved battery conservation and an improved 
overall packet delay performance for uplink data transmis 
sion whenever the wireless device determines that fallback 
is necessary . 
[ 0045 ] Additional aspects of the present disclosure will be 
set forth , in part , in the detailed description , figures and any 
claims which follow , and in part will be derived from the 
detailed description , or can be learned by practice of the 
invention . It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory only and are not restrictive of 
the present disclosure . 

[ 0057 ] FIG . 11 is a flowchart illustrating more detailed 
steps associated with the applying step of the method shown 
in FIG . 3 in accordance with the eighth embodiment of the 
presented disclosure ; 
[ 0058 ] FIG . 12 is a block diagram illustrating a structure 
of the wireless device configured in accordance with an 
embodiment of the present disclosure ; 
[ 0059 ] FIG . 13 is a flowchart of a method implemented in 
the wireless access node in accordance with an embodiment 
of the present disclosure ; and , 
[ 0060 ] FIG . 14 is a block diagram illustrating a structure 
of the wireless access node configured in accordance with an 
embodiment of the present disclosure . 

DETAILED DESCRIPTION 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0061 ] A discussion is provided first herein to describe an 
exemplary wireless communication network that includes 
multiple wireless access nodes ( e.g. , eNBs , eNodeBs , ng 
eNBs , gNBs ) , and multiple wireless devices ( e.g. , UEs ) 
which are configured in accordance with different embodi 
ments of the present disclosure ( see FIG . 2 ) . Then , a 
discussion is provided herein to describe how the wireless 
device ( e.g. , UE ) and the wireless access node ( e.g. , eNB , 
eNodeB , ng - eNB , gNB ) can address the aforementioned 
need associated with the prior art in accordance with dif 
ferent embodiments of the present disclosure ( see FIG . 2 ) . 
Thereafter , a discussion is provided to explain the basic 
functionalities - configurations of the wireless device ( e.g. , 
UE ) and the wireless access node ( e.g. , eNB , eNodeB , 
ng - eNB , gNB ) in accordance with different embodiments of 
the present disclosure ( see FIGS . 3-14 ) . 

Exemplary Wireless Communication Network 200 

1 

[ 0046 ] A more complete understanding of the present 
disclosure may be obtained by reference to the following 
detailed description when taken in conjunction with the 
accompanying drawings : 
[ 0047 ] FIG . 1 ( PRIOR ART ) illustrates an exemplary TTI 
configuration and exemplary sTTI configurations within an 
uplink subframe ; 
[ 0048 ] FIG . 2 is a diagram of an exemplary wireless 
communication network which includes multiple wireless 
access nodes ( e.g. , eNBs , eNodeBs , ng - eNBs , gNBs ) and 
multiple wireless devices ( e.g. , UEs ) configured in accor 
dance with an embodiment of the present disclosure ; 
[ 0049 ] FIG . 3 is a flowchart of a method implemented in 
the wireless device in accordance with an embodiment of the 
present disclosure ; 
[ 0050 ] FIG . 4 is a flowchart illustrating more detailed 
steps associated with the determining step of the method 
shown in FIG . 3 in accordance with the first embodiment of 
the presented disclosure ; 
[ 0051 ] FIG . 5 is a flowchart illustrating more detailed 
steps associated with the determining step of the method 
shown in FIG . 3 in accordance with the second embodiment 
of the presented disclosure ; 
[ 0052 ] FIG . 6 is a flowchart illustrating more detailed 
steps associated with the determining step of the method 
shown in FIG . 3 in accordance with the third embodiment of 
the presented disclosure ; 
[ 0053 ] FIG . 7 is a flowchart illustrating more detailed 
steps associated with the determining step of the method 
shown in FIG . 3 in accordance with the fourth embodiment 
of the presented disclosure ; 
[ 0054 ] FIG . 8 is a flowchart illustrating more detailed 
steps associated with the determining step of the method 
shown in FIG . 3 in accordance with the fifth embodiment of 
the presented disclosure ; 
[ 0055 ] FIG . 9 is a flowchart illustrating more detailed 
steps associated with the applying step of the method shown 
in FIG . 3 in accordance with the sixth embodiment of the 
presented disclosure ; 
[ 0056 ] FIG . 10 is a flowchart illustrating more detailed 
steps associated with the applying step of the method shown 
in FIG . 3 in accordance with the seventh embodiment of the 
presented disclosure ; 

[ 0062 ] Referring to FIG . 2 , there is illustrated an exem 
plary wireless communication network 200 in accordance 
with the present disclosure . The wireless communication 
network 200 includes a core network 206 ( e.g. , LTE network 
206 ) and multiple wireless access nodes 202 , and 2022 ( only 
two shown ) which interface with multiple wireless devices 
2041 , 2042 , 2043 ... 204m . The wireless communication 
network 200 also includes many well - known components , 
but for clarity , only the components needed to describe the 
features of the present disclosure are described herein . 
Further , the wireless communication network 200 is 
described herein as being an LTE wireless communication 
network 200. However , those skilled in the art will readily 
appreciate that the techniques of the present disclosure 
which are applied to the LTE wireless communication 
network 200 are generally applicable to other types of 
wireless communication systems , including , for example , 
NR , WCDMA , WiMAX , GSM / EGPRS systems . A GSM / 
EGPRS network is also known as a GSM / EDGE network . 
[ 0063 ] The wireless communication network 200 includes 
a plurality of wireless access nodes 2024 and 2022 ( only two 
shown ) which provide network access to the wireless 
devices 2041 , 2042 , 2043 ... 204. In this example , the 
wireless access node 202 , ( e.g. , eNB , eNodeB , ng - eNB , 
gNB 202 ) is providing network access to wireless device 
204 , ( which is located in a serving cell 203 , ) while the RAN 
node 2022 ( e.g. , eNB , eNodeB , ng - eNB , gNB 2022 ) is 
providing network access to wireless devices 2042 , 2043 . 
204m . The wireless access nodes 2024 and 2022 are con 

nected to the core network 206. The core network 206 is 

1 

1 

1 
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program code 
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connected to an external packet data network ( PDN ) 208 , 
such as the Internet , and a server 210 ( only one shown ) . The 
wireless devices 2041 , 2042 , 2043 ... 204 , may transmit SR 
205 to one or more wireless access nodes 2024 and 2022 
( e.g. , wireless device 204 , is shown transmitting SR 205 to 
wireless access node 202 , ) . The wireless devices 2041 , 2042 , 

204 , may communicate with one or more servers 
210 ( only one shown ) connected to the core network 206 
and / or the PDN 208 . 
[ 0064 ] The wireless devices 2041 , 2042 , 2043 ... 204 ,, may 
refer generally to an end terminal that attaches to the 
wireless communication network 200 , and may refer to 
either a MTC device ( e.g. , a smart meter ) or a non - MTC 
device . Further , the term “ wireless device ” is generally 
intended to be synonymous with the term mobile device , 
mobile station ( MS ) , “ User Equipment , ” or UE , as that term 
is used by 3GPP , and includes standalone wireless devices , 
such as terminals , cell phones , smart phones , and wireless 
equipped personal digital assistants , as well as wireless 
cards or modules that are designed for attachment to or 
insertion into another electronic device , such as a personal 
computer , electrical meter , etc. The wireless devices 2041 , 
2042 , 2043 ... 204 , may have a buffer 209 for uplink data 
207 . 
[ 0065 ] Likewise , unless the context clearly indicates oth 
erwise , the term wireless access node 2024 and 202 , is used 
herein in the most general sense to refer to a base station or 
a wireless access point in a wireless communication net 
work , and may refer to wireless access nodes 2024 and 2022 
that are controlled by a physically distinct radio network 
controller as well as to more autonomous access points , such 
as the so - called evolved Node Bs ( eNodeBs ) in Long - Term 
Evolution ( LTE ) networks . Accordingly , the term “ wireless 
access node ” may also refer to Radio Network Controllers 
( RNCs ) and Node Bs ( NBs ) in 3G , or Base Station Con 
trollers ( BSCs ) or Base Transceiver Stations ( BTSs ) in 2G . 
[ 0066 ] Each wireless device 2041 , 2042 , 2043 ... 204 ,, may 
include a transceiver circuit 2101 , 2102 , 2103 · for 
communicating with the wireless access nodes 2021 and 

cessing circuit 2121 , 2122 , 2123 ... 212 , for 
processing signals transmitted from and received by the 
transceiver circuit 210 ,, 2102 , 2103 ... 210n and for 
controlling the operation of the corresponding wireless 
device 2041 , 2042 , 2043 ... 204m . The transceiver circuit 
2101 , 2102 , 2103 210 , may include a transmitter 2141 , 
2142 , 2143 ... 214 , and a receiver 2161 , 2162 , 2163 ... 216n , 
which may operate according to any standard , e.g. , the LTE 
standard . The processing circuit 212 , 212 , 2123 ... 212 , 
may include a processor 2181 , 2182 , 2183 218 
memory 220. , 220 , 220 , 220 , for storing program code 
for controlling the operation of the corresponding wireless 
device 2041 , 2042 , 2043 ... 204m . The program code may 
include code for performing the procedures as described 
hereinafter . 
[ 0067 ] Each wireless access node 2024 and 2022 may 
include a transceiver circuit 222 and 2222 for communicat 
ing with the wireless devices 2041 , 2042 , 2043 ... 204n , a 
processing circuit 224 , and 2242 for processing signals 
transmitted from and received by the transceiver circuit 2221 
and 222 , and for controlling the operation of the correspond 
ing wireless access node 202 , and 2022 , and a network 
interface 226 , and 2262 for communicating with the core 
network 206 ( via core network nodes such as Serving GPRS 
Support Nodes ( SGSNs ) in GPRS or Mobility Management 

Entities ( MMEs ) in LTE or Serving Gateways ( S - GWs ) in 
LTE ) . The transceiver circuit 2221 and 2222 may include a 
transmitter 228 , and 2282 and a receiver 230 , and 2302 , 
which may operate according to any standard , e.g. , the LTE 
standard . The processing circuit 2241 and 2242 may include 
a processor 232 , and 2322 , and a memory 234 , and 234 , for 
storing program code for controlling the operation of the 
corresponding wireless access node 2024 and 2022. The 

may include code for performing the proce 
dures as described hereinafter . 
Optimized UE Strategies for Determining when to Trigger a 
Fallback 
[ 0068 ] The present disclosure addresses the need of the 
prior art as described above in the Background Section . 
More specifically , the present disclosure addresses the need 
of the prior art by enabling a wireless device 204 ( for 
example ) that is configured with resources for both the 
Physical Uplink Control Channel ( PUCCH ) and the short 
PUCCH ( SPUCCH ) to determine whether or not the 
SPUCCH performance is equal to the performance of the 
PUCCH , and based on a result of this determination apply 
a strategy for determining when to trigger a fallback where 
the strategy is based on a number of failed SR transmissions 
to the wireless access node 2021 ( for example ) . A detailed 
discussion is provided below to describe several different 
ways that the wireless device 204 , ( for example ) and the 
wireless access node 202 ( for example ) can address the 
need of the prior art . 
[ 0069 ] The present disclosure is premised on the case 
wherein the wireless device 204 , ( e.g. , UE 204. ) is config 
ured with PUCCH and sPUCCH resources . Further , the 
present disclosure describes several different ways ( e.g. , 
eight embodiments ) the wireless device 204 , is configured to 
determine whether or not the sPUCCH performance is equal 
to the performance of the PUCCH , and based on a result of 
this determination apply a strategy for determining when to 
trigger a fallback , where the strategy is based on a number 
of failed SR transmissions 205 to the wireless access node 
202 , ( i.e. , at fallback , the wireless device 204 , releases its 
PUCCH and sPUCCH resources and resorts to a contention 
based access on the Physical Random Access Channel 
( PRACH ) ) . These different ways ( e.g. , eight embodiments ) 
are as follows : 
[ 0070 ] In the first embodiment , the wireless device 2041 
( e.g. , UE 204 ) is configured with both PUCCH and 
SPUCCH resources and receives information 240 associated 
with its serving cell 203 , from the wireless access node 2021 
( the wireless access node 202 ( e.g. , an eNB 2021 ) may 
manage the transmission of cell specific information for a 
multitude of cells where one of which is used by the wireless 
device 2041 ( e.g. , UE 2041 ) as its serving cell 2031 ) . In this 
embodiment , the information 240 provides a parameter 241 
that identifies a “ performance ” threshold 242 that is com 
pared to the “ performance ” 244 of the serving cell 203 , as 
measured by the wireless device 204 ,. The measured “ per 
formance ” 244 of the serving cell 203 , must meet or exceed 
the “ performance ” threshold 242 provided by the parameter 
241 in order for the wireless device 204 , to consider the 
SPUCCH performance as being equal to the performance of 
the PUCCH . 

[ 0071 ] In one example , the information 240 received 
from the wireless access node 2021 is part of system 
information 240a associated with the serving cell 2031 
( e.g. , sent as part of SIBX ) . In another example , the 
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information 240 received from the wireless access node 
202 , is part of a higher layer configuration procedure 
240b , e.g. , a Radio Resource Control ( RRC ) configu 
ration . In yet another example , the information 240 
received from the wireless access node 2021 is 
a downlink control information ( DCI ) 240c sent on a 
downlink control channel . In still yet another example , 
the information 240 received from the wireless access 
node 202 , is part of Medium Access Control ( MAC ) 
Control Element ( CE ) 240d . 

[ 0072 ] In one example , the parameter 241 associated 
with the serving cell 203 , and provided by the wireless 
access node 202 , refers to a downlink coverage level 
242a of the DL control channel ( e.g. , PDCCH or 
SPDCCH ) . The downlink coverage level 242a can have 
a value which can be , for instance , a block error rate 
( BLER ) threshold 242b or a signal quality threshold 
such as a Signal to Noise Ratio ( SNR ) threshold 242c 
or a Signal to Interference and Noise Ratio ( SINR ) 
threshold 242d for the DL control channel . For 
example , if a measured BLER 244b of the PDCCH is 
at or below the provided ( BLER ) threshold 242b ( i.e. , 
the measured PDCCH BLER 244b is better than the 
BLER threshold 242b ) , the sPUCCH performance can 
be considered as equal to the PUCCH performance . As 
another example , if a measured SNR 244c is larger than 
or equal to the provided ( SNR ) threshold 242c ( i.e. , the 
measured PDCCH SNR 244c is better than the SNR 
threshold 242c ) , the SPUCCH performance can be 
considered as equal to the PUCCH performance . It 
should be appreciated that for this method the wireless 
device 204 , ( for example ) assumes there is a significant 
correlation between downlink and uplink radio channel 
performance and therefore upon determining that the 
measured SNR 244c of the DL control channel ( PD 
CCH ) equals or exceeds the corresponding provided 
SNR threshold 242c during a certain limited time 
window prior to the next occurrence of its SPUCCH , 
the mobile station 204 , concludes that the sPUCCH 
performance is equal to the PUCCH performance . As 
another example , if a measured SINR 244d is larger 
than or equal to the provided ( SINR ) threshold 242d 
( i.e. , the measured PDCCH SINR 244d is better than 
the SINR threshold 242d ) , the sPUCCH performance 
can be considered as equal to the PUCCH performance . 
Further , for this method the wireless device 204 , ( for 
example ) assumes there is a significant correlation 
between downlink and uplink radio channel perfor 
mance and therefore , upon determining that the mea 
sured SINR 244d of the DL control channel ( PDCCH ) 
equals or exceeds the corresponding provided SINR 
threshold 242d during a certain limited time window 
prior to the next occurrence of its SPUCCH , the mobile 
station 204 , concludes that the sPUCCH performance 
is equal to the PUCCH performance . In yet another 
example , the downlink coverage level 242a can apply 
to the DL data channel . For this method the wireless 
device 204 , ( for example ) can attempt to evaluate the 
measured BLER 244b , SNR 244c , or SINR 244d 
applicable to the DL data channel if data block trans 
missions ( e.g. , MAC Protocol Data Units ) are received 
thereon within a certain limited time window prior to 
the next occurrence of its SPUCCH . Once again , a 
significant correlation between downlink and uplink 

radio channel performance is assumed . Therefore , upon 
determining that ( i ) the measured BLER 244b of the 
DL data channel ( PDSCH or SPDSCH ) is at or below 
the corresponding provided BLER threshold 242b , ( ii ) 
the measured SNR 244c of the DL data channel 
( PDSCH or SPDSCH ) exceeds or equals the corre 
sponding provided SNR threshold 242c , or ( iii ) the 
measured SINR 244d of the DL data channel ( PDSCH 
or sPDSCH ) exceeds or equals the corresponding pro 
vided SINR threshold 242d , where the thresholds could 
apply to a DL data channel , the mobile station 2041 
concludes that the sPUCCH performance is equal to the 
PUCCH performance 

[ 0073 ] In a second embodiment , the parameter 241 pro 
vided by the wireless access node 202 , and associated with 
the serving cell 203 , refers to an uplink coverage level 242e 
of an UL control channel ( e.g. , PUCCH or SPUCCH ) . The 
uplink coverage level 242e can be for instance a UL transmit 
power threshold 242f . The wireless device 204 , ( e.g. , UE 
204 ) , before transmitting in UL , computes the required 
transmit power 244f according to a specified power control 
equation . For example , if the computed required transmit 
power 244f for sPUCCH transmission is below the UL 
transmit power threshold 242f provided by the wireless 
access node 2021 , then the sPUCCH performance can be 
considered as equal to the PUCCH performance . 
[ 0074 ] In a third embodiment , the parameter 241 provided 
by the wireless access node 202 , and associated with the 
serving cell 203 , refers to a coverage level difference 242g 
of two physical channels . For instance , the coverage level 
difference 242g can be a threshold parameter indicating the 
maximum allowed difference in transmit power required for 
PUCCH and the transmit power required for sPUCCH . If the 
computed transmit power difference 244g is lower than the 
provided coverage level difference 242g , the sPUCCH per 
formance can be considered as equal to the PUCCH perfor 
mance . It is to be noted that when applying the coverage 
level difference 242g of the third embodiment , it is assumed 
that the transmit power levels the wireless device 204 , ( for 
example ) determines to be required for the PUCCH and the 
SPUCCH are each less than the maximum transmit power of 
which the wireless device 204 , is capable . 
[ 0075 ] In a fourth embodiment , the parameter 241 pro 
vided by the wireless access node 202 , and associated with 
the serving cell 203 , refers to the power headroom 242h that 
is compared to a computed and reported power headroom 
244h in MAC . For example , if the power headroom 244h 
computed and reported by the wireless device 204 , ( e.g. , UE 
204 ) meets or exceeds the power headroom 242h indicated 
by the parameter 241 for the serving cell 2031 , then the 
SPUCCH performance can be considered as equal to the 
PUCCH performance . It is to be noted that the power 
headroom 242h represents a value below the maximum 
transmit power of which the wireless device 204 ( for 
example ) is capable . 
[ 0076 ] In a fifth embodiment , the wireless device 2041 
( e.g. , UE 204 ) is configured with both PUCCH and 
SPUCCH resources and receives information 240e from the 
wireless access node 202 , and associated with the serving 
cell 203 , that indicates whether the sPUCCH performance 
can be considered as being equal to the performance of the 
PUCCH or not . This information 240e can be part of higher 
layer signalling ( e.g. , RRC configuration ) , physical layer 
signalling ( e.g. , DCI ) , or MAC CE . 
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results in the wireless device considering the sPUCCH performance as being equal to the performance of the 
PUCCH ( see first embodiment ) . With these assumptions a 
more optimized wireless device 204 , implementation can be 
realized as follows : 

1 

[ 0077 ] In a sixth embodiment , the wireless device 204 
( e.g. , UE 2041 ) , upon determining that the sPUCCH perfor 
mance is equal to the performance of the PUCCH , applies a 
first strategy for determining when to trigger a fallback ( i.e. , 
when fallback is triggered the wireless device 2041 releases 
its PUCCH and SPUCCH resources ) , wherein the fallback 
will be triggered when there is a total of X1 failed SR 
transmissions 205 on any combination of PUCCH or 
SPUCCH ( e.g. , the maximum failed SR transmissions 205 , 
X1 , can be sent as part of SIBX or RRC configured in 
dedicated signalling ) . 
[ 0078 ] In a seventh embodiment , the wireless device 204 , 
( e.g. , UE 204. ) , upon determining that the sPUCCH perfor 
mance is not equal to the performance of the PUCCH , 
applies a second strategy for determining when to trigger 
fallback ( i.e. , when fallback is triggered the wireless device 
204 , releases its PUCCH and SPUCCH resources ) , wherein 
the fallback will be triggered when there is a total of X2 
failed SR transmissions 205 on any combination of PUCCH 
or sPUCCH ( e.g. , the maximum failed SR transmissions 
205 , X2 , can be sent as part of SIBX or RRC configured in 
dedicated signalling ) and at least Y1 of the X2 SR trans 
missions 205 are sent on PUCCH . The value of Y1 can be 
optionally included as part of the system information 240a 
( e.g. , sent as part of SIBX or RRC configured in dedicated 
signalling ) received by the wireless device 2041 , and if 
excluded from the system information 240a , the value of Y1 
can default to the value of K where K is the legacy value 
used for the maximum number of SR transmissions 205 that 
can be made on the PUCCH without success ( at which point 
fallback is triggered ) . 
[ 0079 ] In an eighth embodiment , the wireless device 204 
( e.g. , UE 204 ) applies a third strategy for determining 
whether to send the SR transmissions 205 on the sPUCCH 
( if the sPUCCH performance is equal to the performance of 
the PUCCH ) or to send the SR transmissions 205 on the 
PUCCH ( if the SPUCCH performance is not equal to the 
performance of the PUCCH ) . If the wireless device 204 
( e.g. , UE 204 , ) determines to send the SR transmissions 205 
on the sPUCCH ( i.e. , when the sPUCCH performance is 
equal to the performance of the PUCCH ) , the wireless 
device 204 , ( e.g. , UE 204 ) may possibly send the SR 
transmissions 205 also on the PUCCH after a total of X3 
failed SR transmissions on the SPUCCH ( e.g . , the maximum 
failed SR transmissions 205 , X3 , can be sent as part of SIBX 
or RRC configured in dedicated signalling ) . In this case , a 
total of X3 failed SR transmissions 205 on sPUCCH and 
possibly thereafter Y3 SR transmissions 205 on PUCCH will 
trigger a fallback . The values of X3 and Y3 may be sent in 
SIBX , be RRC configured , or may apply a default value . The 
value of Y3 may be the legacy value used for the maximum 
number of SR transmissions . 
[ 0080 ] The following is an exemplary scenario in accor 
dance with the present disclosure where the wireless device 
204 , ( e.g. , UE 204 , ) is configured with PUCCH and 
SPUCCH resources , wherein the wireless device 204 , 
receives system information 240a in its serving cell 203 , 
( e.g. , sent as part of System Information BlockTypeX 
( SIBX ) ) which provides a sPUCCHthresh parameter 241a 
( the sPUCCHthresh parameter 241a refers to a threshold 
applicable to the DL control channel or to the DL data 
channel ) that identifies the downlink coverage level 242a of 
the PDCCH which , if met or exceeded , by the downlink 
coverage level 244a measured by the wireless device 204 , 

[ 0081 ] If the measured downlink coverage level 244a of 
the PDCCH in the serving cell 203 , meets or exceeds 
the downlink coverage level 242a indicated by SPUC 
CHthresh parameter 241a , then the wireless device 
204 , considers the PUCCH and SPUCCH as equally 
reliable resources and therefore uses strategy 1 for 
determining when to trigger fallback ( see sixth embodi 
ment ) . For strategy 1 , a total of X1 failed SR transmis 
sions 205 on any combination of PUCCH or SPUCCH 
will trigger fallback . If a fallback becomes necessary 
within the context of strategy 1 , then the delay already 
experienced by the wireless device 204 , at the point of 
triggering the fallback can be less than the delay 
experienced by a wireless device only configured with 
PUCCH , thereby improving overall delay performance 
for the pending uplink data transmission even when 
fallback is necessary . 

[ 0082 ] If the measured downlink coverage level 244a of 
the serving cell 203 , is less than the downlink coverage 
level 242a indicated by SPUCCHthresh parameter 
241a , then the wireless device 204 , considers the 
PUCCH and SPUCCH as unequally reliable resources 
and therefore uses strategy 2 for determining when to 
trigger fallback ( see the seventh embodiment ) . For 
strategy 2 , a total of X2 failed SR transmissions 205 on 
any combination of PUCCH or sPUCCH where at least 
Y1 of the X2 SR transmissions are sent on PUCCH will 
trigger fallback . As an example , strategy 2 can com 
prise implementation 1 above where X2 = M and Y1 = K . 
The value of Y1 can be optionally included as part of 
system information 240a ( e.g. , in SIBX ) , and if 
excluded from system information 240a , the value of 
Y1 can default to K where K is the legacy value used 
for the maximum number of SR transmissions 205 that 
can be made on the PUCCH without success ( at which 
point fallback is triggered ) . 

[ 0083 ] If the measured downlink coverage level 244a of 
the serving cell 203 , meets or exceeds the downlink 
coverage level 242a indicated by SPUCCHthresh 
parameter 241a , then the wireless device 204 , uses 
strategy 3 and only sends the SRs on the sPUCCH up 
to a certain number of times X3 , after which the 
wireless device 204 , will switch to only using the 
PUCCH ( see the eighth embodiment ) . If the measured 
downlink coverage level 244a of the serving cell 2031 
is less than the downlink coverage level 242a indicated 
by SPUCCHthresh parameter 241a , then the wireless 
device 204 , uses strategy 3 and only sends the SRs 205 
on the PUCCH ( see the eighth embodiment ) . 

[ 0084 ] In the above embodiments , it should be noted that 
the wireless device 204 , will initiate the technical features of 
the present disclosure because the wireless device 204 , has 
uplink data 207 in its buffer 209 which indicates that the 
wireless device 204 , wants to be scheduled on the UL and 
as such will transmit the SRs 205 to the wireless access node 
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Basic Functionalities - Configurations of Wireless Device 
204 ( for Example ) , and Wireless Access Node 2021 ( for 
Example ) 
[ 0085 ] Referring to FIG . 3 , there is a flowchart of a 
method 300 implemented in the wireless device 204 , which 
is located in a serving cell 203 , and configured to interact 
with a wireless access node 202 in accordance with an 
embodiment of the present disclosure . Further , the wireless 
device 204 , includes a transceiver circuit 210 , configured 
with resources for a PUCCH and a sPUCCH , and a buffer 
209 that has uplink data 207 stored therein . At step 302 , the 
wireless device 204 , determines whether or not the sPUCCH 
performs equally well as the PUCCH ( see FIGS . 4-8 — the 
first embodiment through the fifth embodiment ) . At step 
304 , based on the determination of whether or not the 
SPUCCH performs equally well as the PUCCH , the wireless 
device 204 , applies a strategy for determining when to 
trigger a fallback , wherein the strategy is based on a number 
of failed SR transmissions 205 to the wireless access node 
2021 , wherein the SR transmissions 205 are transmitted by 
the transceiver circuit 210 , to the wireless access node 2021 
due to the buffer 209 having uplink data 207 stored therein , 
and wherein the fallback if triggered includes releasing the 
resources for the PUCCH and the sPUCCH ( see FIGS . 
9-11 — the sixth embodiment through the eighth embodi 
ment ) . 
[ 0086 ] Referring to FIG . 4 , there is a flowchart illustrating 
more detailed steps associated with the determining step 302 
of method 300 in accordance with the first embodiment of 
the presented disclosure . In the first embodiment , the wire 
less device 204 , can determine whether or not the sPUCCH 
performs equally well as the PUCCH by : ( 1 ) receiving , from 
the wireless access node 2021 , information 240 associated 
with the serving cell 2031 , wherein the information 240 
includes a parameter 241 that identifies a performance 
threshold 242 ( step 402 ) ; ( 2 ) measuring a performance 244 
of the serving cell 203 , ( step 404 ) ; and ( 3 ) comparing the 
performance threshold 242 to the measured performance 
244 and based on a determination that the measured perfor 
mance 244 meets or exceeds the performance threshold 242 
determine that the sPUCCH performs equally well as the 
PUCCH otherwise determine that the sPUCCH does not 
perform as equally well as the PUCCH ( step 406 ) . The 
received information 240 can be part of one of the following 
( for example ) : system information 240a , a higher layer 
configuration procedure 240b , Downlink Control Informa 
tion ( DCI ) 240c , or a Medium Access Control ( MAC ) 
Control Element ( CE ) 240d . Plus , the performance threshold 
242 can be one of following ( for example ) : a downlink 
coverage level 242a of a downlink control channel where 
the downlink coverage level 242a can include a Block Error 
Rate ( BLER ) threshold 242b ( where a measured BLER 244b 
at or below the provided BLER threshold 242b means the 
measured performance meets or exceeds the performance 
threshold ) , a Signal to Noise Ratio ( SNR ) threshold 242c 
( where a measured SNR 244c exceeding or equaling the 
provided SNR threshold 242c means the measured perfor 
mance meets or exceeds the performance threshold ) , or a 
Signal to Interference and Noise Ratio ( SINR ) threshold 
242d ( where a measured SINR 244d exceeding or equaling 
the provided SINR threshold 242d means the measured 
performance meets or exceeds the performance threshold ) . 
[ 0087 ] Referring to FIG . 5 , there is a flowchart illustrating 
more detailed steps associated with the determining step 302 

of method 300 in accordance with the second embodiment 
of the presented disclosure . In the second embodiment , the 
wireless device 204 , can determine whether or not the 
SPUCCH performs equally well as the PUCCH by : ( 1 ) 
receiving , from the wireless access node 2021 , information 
240 associated with the serving cell 2031 , wherein the 
information 240 includes an uplink transmit power threshold 
242f for an uplink control channel ( step 502 ) ; ( 2 ) computing 
a required transmit power 244f for the uplink control chan 
nel according to a specified power control equation ( e.g. , see 
power control equation discussed above in Background 
Section ) ( step 504 ) ; and ( 3 ) comparing the computed 
required transmit power 244f to the received uplink transmit 
power threshold 242f and based on determination that the 
computed required transmit power 244f is below the 
received uplink transmit power threshold 242f determine 
that the sPUCCH performs equally well as the PUCCH 
otherwise determine that the sPUCCH does not perform as 
equally well as the PUCCH ( step 506 ) . 
[ 0088 ] Referring to FIG . 6 , there is a flowchart illustrating 
more detailed steps associated with the determining step 302 
of method 300 in accordance with the third embodiment of 
the presented disclosure . In the third embodiment , the wire 
less device 204 , can determine whether or not the sPUCCH 
performs equally well as the PUCCH by : ( 1 ) receiving , from 
the wireless access node 2021 , information 240 associated 
with the serving cell 2031 , wherein the information 240 
includes a threshold 242g related to a difference in transmit 
power between two physical channels ( step 602 ) ; ( 2 ) com 
puting a transmit power difference 244g between the two 
physical channels ( step 604 ) ; and ( 3 ) comparing the com 
puted transmit power difference 244g and the received 
threshold 242g and based on a determination that the com 
puted transmit power difference 244g is less than the 
received threshold 242g determine that the sPUCCH per 
forms equally well as the PUCCH otherwise determine that 
the sPUCCH does not perform as equally well as the 
PUCCH ( step 606 ) . 
[ 0089 ] Referring to FIG . 7 , there is a flowchart illustrating 
more detailed steps associated with the determining step 302 
of method 300 in accordance with the fourth embodiment of 
the presented disclosure . In the fourth embodiment , the 
wireless device 204 can determine whether or not the 
SPUCCH performs equally well as the PUCCH by : ( 1 ) 
receiving , from the wireless access node 2021 , information 
240 associated with the serving cell 2031 , wherein the 
information 240 includes a power headroom 242h in the 
serving cell 203 , ( step 702 ) ( power headroom 242h repre 
sents a value below the maximum transmit power of which 
the wireless device 204 , is capable ) ; ( 2 ) computing a power 
headroom 244h in the serving cell 203 ( step 704 ) ( the 
power headroom 244h represents the actual difference 
between the maximum transmit power of which the wireless 
device 204 , is capable and the transmit power level the 
wireless device 204 determines to be required for the 
PUSCH or SRS ) ; and ( 3 ) comparing the computed power 
headroom 244h to the received power headroom 242h and 
based on a determination that the computed power head 
room 244h meets or exceeds the value of the received power 
headroom 242h determine that the SPUCCH performs 
equally well as the PUCCH ( e.g. , the power headroom 242h 
can be set to a value 9 dB below the maximum transmit 
power of which the wireless device 204 , is capable which 
means as long as the computed power headroom 244h is 9 
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dB or more below the maximum transmit power then the 
SPUCCH can be viewed as performing as well as the 
PUCCH ) otherwise determine that the sPUCCH does not 
perform as equally well as the PUCCH ( step 706 ) . 
[ 0090 ] Referring to FIG . 8 , there is a flowchart illustrating 
more detailed steps associated with the determining step 302 
of method 300 in accordance with the fifth embodiment of 
the presented disclosure . In the fifth embodiment , the wire 
less device 204 , can determine whether or not the sPUCCH 
performs equally well as the PUCCH by receiving , from the 
wireless access node 2021 , information 240e associated with 
the serving cell 2031 , wherein the information 240e indi 
cates whether or not the sPUCCH performs equally well as 
the PUCCH . 
[ 0091 ] Referring to FIG . 9 , there is a flowchart illustrating 
more detailed steps associated with the applying step 304 of 
method 300 in accordance with the sixth embodiment of the 
presented disclosure . In the sixth embodiment , based on the 
determination that the sPUCCH performs equally well as the 
PUCCH , the wireless device 204 , applies the strategy where 
the fallback is triggered when there is a predetermined 
number of failed SR transmissions 205 on any combination 
of the PUCCH and the sPUCCH to the wireless access node 
2020 ( step 902 ) . The wireless device 204 , when the fallback 
is triggered releases its PUCCH and SPUCCH resources and 
resorts to contention - based access on the Physical Random 
Access Channel ( PRACH ) to indicate to the wireless access 
node 202 , that it has data 207 to send to the wireless access 
node 2021 
[ 0092 ] Referring to FIG . 10 , there is a flowchart illustrat 
ing more detailed steps associated with the applying step 
304 of method 300 in accordance with the seventh embodi 
ment of the presented disclosure . In the seventh embodi 
ment , based on the determination that the sPUCCH does not 
perform equally well as the PUCCH , the wireless device 
204 , applies the strategy where the fallback is triggered 
when there is a predetermined number of failed SR trans 
missions 205 on any combination of the PUCCH and the 
SPUCCH to the wireless access node 202 , and when at least 
a portion of the SR transmissions 205 were transmitted on 
the PUCCH ( step 1002 ) . The wireless device 204 , when the 
fallback is triggered releases its PUCCH and sPUCCH 
resources and resorts to contention - based access on the 
Physical Random Access Channel ( PRACH ) to indicate to 
the wireless access node 202 , that it has data 207 to send to 
the wireless access node 2021 . 
[ 0093 ] Referring to FIG . 11 , there is a flowchart illustrat 
ing more detailed steps associated with the applying step 
304 of method 300 in accordance with the eighth embodi 
ment of the presented disclosure . In the eighth embodiment , 
based on the determination that the sPUCCH performs 
equally well as the PUCCH , the wireless device 204 , applies 
the strategy where the fallback is triggered when there is a 
predetermined number of failed SR transmissions 205 on the 
SPUCCH to the wireless access node 202 , and then another 
predetermined number of failed SR transmissions 205 on the 
PUCCH to the wireless access node 2021 ( step 1102 ) . The 
wireless device 204 , when the fallback is triggered releases 
its PUCCH and sPUCCH resources and resorts to conten 
tion - based access on the Physical Random Access Channel 
( PRACH ) to indicate to the wireless access node 202 , that 
it has data 207 to send to the wireless access node 2021 . 
[ 0094 ] Referring to FIG . 12 , there is a block diagram 
illustrating structures of an exemplary wireless device 2041 

( e.g. , UE 204. ) configured in accordance with an embodi 
ment of the present disclosure . As discussed above , the 
wireless device 204 , is located in a serving cell 2031 and 
configured to interact with a wireless access node 2021 . 
Further , the wireless device 204 , includes a transceiver 
circuit 210 , configured with resources for a PUCCH and a 
SPUCCH and a buffer 209 that has uplink data 207 stored 
therein . Moreover , the wireless device 204 , comprises a 
determine module 1202 , and an apply module 1204. The 
determine module 1202 is configured to determine whether 
or not the sPUCCH performs equally well as the PUCCH 
( see discussion below regarding the first , second , third , 
fourth , and fifth embodiments ) . The apply module 1204 , 
based on the determination of whether or not the sPUCCH 
performs equally well as the PUCCH , is configured to apply 
a strategy for determining when to trigger a fallback , 
wherein the strategy is based on a number of failed SR 
transmissions 205 to the wireless access node 2021 , wherein 
the SR transmissions 205 are transmitted by the transceiver 
circuit 210 , to the wireless access node 202 due to the 
buffer 209 having uplink data 207 stored therein , and 
wherein the fallback if triggered includes releasing the 
resources for the PUCCH and the sPUCCH ( see discussion 
below regarding the sixth , seventh , and eighth embodi 
ments ) . It should be appreciated that the wireless device 
204 , may also include other components , modules or struc 
tures which are well - known , but for clarity , only the com 
ponents , modules or structures needed to describe the fea 
tures of the present disclosure are described herein . 
[ 0095 ] In the first embodiment , the determine module 
1202 is configured to include the following : ( 1 ) a receive 
module 1206 configured to receive , from the wireless access 
node 2021 , information 240 associated with the serving cell 
2031 , wherein the information 240 includes a parameter 241 
that identifies a performance threshold 242 ; ( 2 ) a measure 
module 1208 configured to measure a performance 244 of 
the serving cell 203 ,; and ( 3 ) a compare module 1210 
configured to compare the performance threshold 242 to the 
measured performance 244 and based on a determination 
that the measured performance 244 meets or exceeds the 
performance threshold 242 determine that the sPUCCH 
performs equally well as the PUCCH otherwise determine 
that the sPUCCH does not perform as equally well as the 
PUCCH ( see the discussion above for more details about the 
received information 240 and the performance threshold 
242 ) . 
[ 0096 ] In the second embodiment , the determine module 
1202 is configured to include the following : ( 1 ) a receive 
module 1212 configured to receive , from the wireless access 
node 2021 , information 240 associated with the serving cell 
2031 , wherein the information 240 includes an uplink trans 
mit power threshold 242f for an uplink control channel ; ( 2 ) 
a compute module 1214 configured to compute a required 
transmit power 244f for the uplink control channel according 
to a specified power control equation ; and ( 3 ) a compare 
module 1216 configured to compare the computed required 
transmit power 244f to the received uplink transmit power 
threshold 242f and based on determination that the com 
puted required transmit power 244f is below the received 
uplink transmit power threshold 242f determine that the 
SPUCCH performs equally well as the PUCCH otherwise 
determine that the sPUCCH does not perform as equally 
well as the PUCCH . 
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[ 0097 ] In the third embodiment , the determine module 
1202 is configured to include the following : ( 1 ) a receive 
module 1218 configured to receive , from the wireless access 
node 2021 , information 240 associated with the serving cell 
2031 , wherein the information 240 includes a threshold 242g 
related to a difference in transmit power between two 
physical channels ; ( 2 ) a compute module 1220 configured to 
compute a transmit power difference 244g between the two 
physical channels ; and ( 3 ) a compare module 1222 config 
ured to compare the computed transmit power difference 
244g and the received threshold 242g and based on a 
determination that the computed transmit power difference 
244g is less than the received threshold 242g determine that 
the sPUCCH performs equally well as the PUCCH other 
wise determine that the sPUCCH does not perform as 
equally well as the PUCCH . 
[ 0098 ] In the fourth embodiment , the determine module 
1202 is configured to include the following : ( 1 ) a receive 
module 1224 configured to receive , from the wireless access 
node 2021 , a power headroom 242h in the serving cell 2031 ; 
( 2 ) a compute module 1226 configured to compute a power 
headroom 244h in the serving cell 203 ,; and ( 3 ) a compare 
module 1228 configured to compare the computed power 
headroom 244h to the received power headroom 242h and 
based on a determination that the computed power head 
room 244h meets or exceeds the received power headroom 
242h determine that the SPUCCH performs equally well as 
the PUCCH otherwise determine that the sPUCCH does not 
perform as equally well as the PUCCH . 
[ 0099 ] In the fifth embodiment , the determine module 
1202 is configured to include a receive module 1230 con 
figured to receive , from the wireless access node 2021 , 
information 240e associated with the serving cell 2031 , 
wherein the information 240e indicates whether or not the 
SPUCCH performs equally well as the PUCCH . 
[ 0100 ] In the sixth embodiment , the apply module 1204 is 
configured to include a first strategy module 1232 which 
based on the determination that the sPUCCH performs 
equally well as the PUCCH is configured to apply the 
strategy where the fallback is triggered when there is a 
predetermined number of failed SR transmissions 205 on 
any combination of the PUCCH and the SPUCCH to the 
wireless access node 2021 . 
[ 0101 ] In the seventh embodiment , the apply module 1204 
is configured to include a second strategy module 1234 
which based on the determination that the sPUCCH does not 
perform equally well as the PUCCH is configured to apply 
the strategy where the fallback is triggered when there is a 
predetermined number of failed SR transmissions 205 on 
any combination of the PUCCH and the sPUCCH to the 
wireless access node 202 , and when at least a portion of the 
SR transmissions 205 were transmitted on the PUCCH . 
[ 0102 ] In the eighth embodiment , the apply module 1204 
is configured to include a third strategy module 1236 which 
based on the determination that the SPUCCH performs 
equally well as the PUCCH is configured to apply the 
strategy where the fallback is triggered when there is a 
predetermined number of failed SR transmissions 205 on the 
SPUCCH to the wireless access node 202 , and then another 
predetermined number of failed SR transmissions 205 on the 
PUCCH to the wireless access node 202 . 
[ 0103 ] As those skilled in the art will appreciate , the 
above - described modules 1202 ( including sub - modules 
1206 , 1208 , 1210 , 1212 , 1214 , 1216 , 1218 , 1220 , 1222 , 

1224 , 1226 , 1228 , 1230 ) , and 1204 ( including sub - modules 
1232 , 1234 , and 1236 ) of the wireless device 204 , may be 
implemented as suitable dedicated circuit . Further , the mod 
ules 1202 ( including sub - modules 1206 , 1208 , 1210 , 1212 , 
1214 , 1216 , 1218 , 1220 , 1222 , 1224 , 1226 , 1228 , 1230 ) , and 
1204 ( including sub - modules 1232 , 1234 , and 1236 ) can 
also be implemented using any number of dedicated circuits 
through functional combination or separation . In some 
embodiments , the modules 1202 ( including sub - modules 
1206 , 1208 , 1210 , 1212 , 1214 , 1216 , 1218 , 1220 , 1222 , 
1224 , 1226 , 1228 , 1230 ) , and 1204 ( including sub - modules 
1232 , 1234 , and 1236 ) may be even combined in a single 
application specific integrated circuit ( ASIC ) . As an alter 
native software - based implementation , the wireless device 
204 , may comprise a memory 2201 , a processor 2181 
( including but not limited to a microprocessor , a microcon 
troller or a Digital Signal Processor ( DSP ) , etc. ) and a 
transceiver 210 ,. The memory 220 , stores machine - readable 
program code executable by the processor 218 , to cause the 
wireless device 204 to perform the steps of the above 
described method 300. It is to be noted that the other 
wireless devices 2042 , 2043 204 , may be configured the 
same as wireless device 204 . 
[ 0104 ] Referring to FIG . 13 , there is a flowchart of a 
method 1300 implemented in the wireless access node 2021 
configured to interact with a wireless device 204 , in accor 
dance with an embodiment of the present disclosure . The 
wireless device 204 , is located in a serving cell 203 , and is 
configured with resources for a PUCCH and a sPUCCH , and 
includes a buffer 209 that has uplink data 207 stored therein . 
At step 1302 , the wireless access node 2021 determines 
information 240 , 240e associated with the serving cell 2031 . 
At step 1304 , the wireless access node 202 , transmits , to the 
wireless device 2041 , the information 240 , 240e associated 
with the serving cell 2031 , wherein the information 240 , 
240e enables the wireless device 204 , to determine whether 
or not the SPUCCH performs equally well as the PUCCH . 
The wireless access node 202 , is operable to transmit the 
determined information 240 to the wireless device 204 , as 
part of one of the following ( for example ) : system informa 
tion 240a , a higher layer configuration procedure 240b , 
Downlink Control Information ( DCI ) 240c , or a Medium 
Access Control ( MAC ) Control Element ( CE ) 240d . The 
determined information 240 includes a parameter 241 that 
identifies a performance threshold 242 , wherein the perfor 
mance threshold 242 is one of following ( for example ) : a 
downlink coverage level 242a of a downlink control channel 
where the downlink coverage level 242a can include a Block 
Error Rate ( BLER ) threshold 242b , a Signal to Noise Ratio 
( SNR ) threshold 242c , a Signal to Interference and Noise 
Ratio ( SINR ) threshold 242d , an uplink transmit power 
threshold 244f for an uplink control channel , a threshold 
244g related to a difference in transmit power between two 
physical channels , or a power headroom 244h in the serving 
cell 2031. Alternatively , the determined information 240e 
can explicitly indicate whether or not the sPUCCH performs 
equally well as the PUCCH . 
[ 0105 ] Referring to FIG . 14 , there is a block diagram 
illustrating structures of an exemplary wireless access node 
2021 ( e.g. , eNB 2021 , eNodeB 2021 , ng - eNB 2021 , gNB 
2021 ) configured in accordance with an embodiment of the 
present disclosure . As discussed above , the wireless access 
node 202 , is configured to interact with the wireless device 
204 , which is located in a serving cell 203 , and is configured 
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with resources for a PUCCH and a SPUCCH . The wireless 
access node 202 comprises a determine module 1402 and a 
transmit module 1404. The determine module 1402 is con 
figured to determine information 240 , 240e associated with 
the serving cell 2031. The transmit module 1404 is config 
ured to transmit , to the wireless device 2047 , the information 
240 , 240e associated with the serving cell 2031 , wherein the 
information 240 , 240e enables the wireless device 204 , to 
determine whether or not the sPUCCH performs equally 
well as the PUCCH . The wireless access node 2021 is 
operable to transmit the determined information 240 to the 
wireless device 204 , as part of one of the following ( for 
example ) : system information 240a , a higher layer configu 
ration procedure 240b , Downlink Control Information ( DCI ) 
240c , or Medium Access Control ( MAC ) Control Element 
( CE ) 240d . The determined information 240 includes a 
parameter 241 that identifies a performance threshold 242 , 
wherein the performance threshold 242 is one of following 
( for example ) : a downlink coverage level 242a of a down 
link control channel where the downlink coverage level 
242a can include a Block Error Rate ( BLER ) threshold 
242b , a Signal to Noise Ratio ( SNR ) threshold 242c , a 
Signal to Interference and Noise Ratio ( SINR ) threshold 
242d , an uplink transmit power threshold 244f for an uplink 
control channel , a threshold 244g related to a difference in 
transmit power between two physical channels , or a power 
headroom 244h in the serving cell 2031. Alternatively , the 
determined information 240e can explicitly indicate whether 
or not the sPUCCH performs equally well as the PUCCH . In 
addition , it should be appreciated that the wireless access 
node 2021 may also include other components , modules or 
structures which are well - known , but for clarity , only the 
components , modules or structures needed to describe the 
features of the present disclosure are described herein . 
[ 0106 ] As those skilled in the art will appreciate , the 
above - described modules 1402 and 1404 of the wireless 
access node 202 , may be implemented as suitable dedicated 
circuit . Further , the modules 1402 and 1404 can also be 
implemented using any number of dedicated circuits through 
functional combination or separation . In some embodi 
ments , the modules 1402 and 1404 may be even combined 
in a single application specific integrated circuit ( ASIC ) . As 
an alternative software - based implementation , the wireless 
access node 202 , may comprise a memory 2341 , a processor 
232 ( including but not limited to a microprocessor , a 
microcontroller or a Digital Signal Processor ( DSP ) , etc. ) 
and a transceiver 2221. The memory 234 , stores machine 
readable program code executable by the processor 2321 to 
cause the wireless access node 202 , to perform the steps of 
the above - described method 1300. It is to be noted that the 
other wireless access node 2022 may be configured the same 
as the aforementioned wireless access node 2021 . 
[ 0107 ] In view of the foregoing , it should be appreciated 
that embodiments described herein are illustrated by exem 
plary embodiments . It should also be appreciated that these 
embodiments are not mutually exclusive . That is , the com 
ponents from one embodiment may be tacitly assumed to be 
present in another embodiment and it will be obvious to a 
person skilled in the art how those components may be used 
in the other exemplary embodiments . 
[ 0108 ] Those skilled in the art will appreciate that the use 
of the term “ exemplary ” is used herein to mean “ illustra 
tive , ” or “ serving as an example , " and is not intended to 
imply that a particular embodiment is preferred over another 

or that a particular feature is essential . Likewise , the terms 
“ first ” and “ second , ” and similar terms , are used simply to 
distinguish one particular instance of an item or feature from 
another , and do not indicate a particular order or arrange 
ment , unless the context clearly indicates otherwise . Further , 
the term “ step , ” as used herein , is meant to be synonymous 
with “ operation ” or “ action . ” Any description herein of a 
sequence of steps does not imply that these operations must 
be carried out in a particular order , or even that these 
operations are carried out in any order at all , unless the 
context or the details of the described operation clearly 
indicates otherwise . 
[ 0109 ] Of course , the present disclosure may be carried 
out in other specific ways than those herein set forth without 
departing from the scope and essential characteristics of the 
invention . One or more of the specific processes discussed 
above may be carried out in a cellular phone or other 
communications transceiver comprising one or more appro 
priately configured processing circuits , which may in some 
embodiments be embodied in one or more application 
specific integrated circuits ( ASICs ) . In some embodiments , 
these processing circuits may comprise one or more micro 
processors , microcontrollers , and / or digital signal proces 
sors programmed with appropriate software and / or firmware 
to carry out one or more of the operations described above , 
or variants thereof . In some embodiments , these processing 
circuits may comprise customized hardware to carry out one 
or more of the functions described above . The present 
embodiments are , therefore , to be considered in all respects 
as illustrative and not restrictive . 
[ 0110 ] Although multiple embodiments of the present 
disclosure have been illustrated in the accompanying Draw 
ings and described in the foregoing Detailed Description , it 
should be understood that the invention is not limited to the 
disclosed embodiments , but instead is also capable of 
numerous rearrangements , modifications and substitutions 
without departing from the present disclosure that has been 
set forth and defined within the following claims . 

1. A wireless device located in a serving cell and config 
ured to interact with a wireless access node the wireless 
device comprising : 

a transceiver circuit configured with resources for a 
Physical Uplink Control Channel ( PUCCH ) and a short 
PUCCH ( SPUCCH ) ; 

a buffer that has uplink data stored therein ; 
a processor ; and , 
a memory that stores processor - executable instructions , 

wherein the processor interfaces with the memory to 
execute the processor - executable instructions , whereby 
the wireless device is operable to : 
determine whether or not the SPUCCH performs 

equally well as the PUCCH ; and , 
based on the determination of whether or not the 
SPUCCH performs equally well as the PUCCH , 
apply a strategy for determining when to trigger a 
fallback , wherein the strategy is based on a number 
of failed Scheduling Request ( SR ) transmissions to 
the wireless access node , wherein the SR transmis 
sions are transmitted by the transceiver circuit to the 
wireless access node due to the buffer having uplink 
data stored therein , and wherein the fallback if 
triggered includes releasing the resources for the 
PUCCH and the sPUCCH . 
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2. The wireless device of claim 1 , wherein the wireless 
device performs the determine operation as follows : 

receive , from the wireless access node , information asso 
ciated with the serving cell , wherein the information 
includes a parameter that identifies a performance 
threshold ; 

measure a performance of the serving cell ; and 
compare the performance threshold to the measured per 

formance and based on a determination that the mea 
sured performance meets or exceeds the performance 
threshold determine that the SPUCCH performs equally 
well as the PUCCH , 

wherein the received information is part of one of the 
following : system information , a higher layer configu 
ration procedure , Downlink Control Information 
( DCI ) , or a Medium Access Control ( MAC ) Control 
Element ( CE ) ; and 

wherein the performance threshold is a downlink cover 
age level of a downlink control channel , where the 
downlink coverage level includes one of the following : 
a Block Error Rate ( BLER ) threshold , a Signal to Noise 
Ratio ( SNR ) threshold , or a Signal to Interference and 
Noise Ratio ( SINR ) threshold . 

3. ( canceled ) 
4. The wireless device of claim 1 , wherein the wireless 

device performs the determine operation as follows : 
receive , from the wireless access node , information asso 

ciated with the serving cell , wherein the information 
includes an uplink transmit power threshold for an 
uplink control channel ; 

compute a required transmit power for the uplink control 
channel according to a specified power control equa 
tion ; and 

compare the computed required transmit power to the 
received uplink transmit power threshold and based on 
determination that the computed required transmit 
power is below the received uplink transmit power 
threshold determine that the sPUCCH performs equally 
well as the PUCCH . 

5. The wireless device of claim 1 , wherein the wireless 
device performs the determine operation as follows : 

receive , from the wireless access node , information asso 
ciated with the serving cell , wherein the information 
includes a threshold related to a difference in transmit 
power between two physical channels ; 

compute a transmit power difference between the two 
physical channels ; and 

compare the computed transmit power difference and the 
received threshold and based on a determination that 
the computed transmit power difference is less than the 
received threshold determine that the sPUCCH per 
forms equally well as the PUCCH . 

6. The wireless device of claim 1 , wherein the wireless 
device performs the determine operation as follows : 

receive , from the wireless access node , a power headroom 
in the serving cell ; 

compute a power headroom in the serving cell ; and , 
compare the computed power headroom to the received 

power headroom and based on a determination that the 
computed power headroom meets or exceeds the 
received power headroom determine that the sPUCCH 
performs equally well as the PUCCH . 

7. The wireless device of claim 1 , wherein the wireless 
device performs the determine operation as follows : 

receive , from the wireless access node , information asso 
ciated with the serving cell , wherein the information 
indicates whether or not the sPUCCH performs equally 
well as the PUCCH . 

8. The wireless device of claim 1 , wherein the wireless 
device performs the apply operation as at least one of the 
following : 
based on the determination that the sPUCCH performs 

equally well as the PUCCH , apply the strategy where 
the fallback is triggered when there is a predetermined 
number of failed SR transmissions on any combination 
of the PUCCH and the sPUCCH to the wireless access 
node ; 

based on the determination that the sPUCCH does not 
perform equally well as the PUCCH , apply the strategy 
where the fallback is triggered when there is a prede 
termined number of failed SR transmissions on any 
combination of the PUCCH and the sPUCCH to the 
wireless access node and when at least a portion of the 
SR transmissions were transmitted on the PUCCH ; and 

based on the determination that the sPUCCH performs 
equally well as the PUCCH , apply the strategy where 
the fallback is triggered when there is a predetermined 
number of failed SR transmissions on the sPUCCH and 
then another predetermined number of failed SR trans 
missions on the PUCCH . 

9. - 10 . ( canceled ) 
11. A method implemented by a wireless device located in 

a serving cell and configured to interact with a wireless 
access node the wireless device further comprises a trans 
ceiver circuit configured with resources for a Physical 
Uplink Control Channel ( PUCCH ) and a short PUCCH 
( SPUCCH ) and a buffer that has uplink data stored therein , 
the method comprising : 

determining whether or not the SPUCCH performs 
equally well as the PUCCH ; and , 

based on the determination of whether or not the SPUCCH 
performs equally well as the PUCCH , applying a 
strategy for determining when to trigger a fallback , 
wherein the strategy is based on a number of failed 
Scheduling Request transmissions to the wireless 
access node , wherein the SR transmissions are trans 
mitted by the transceiver circuit to the wireless access 
node due to the buffer having uplink data stored therein , 
and wherein the fallback if triggered includes releasing 
the resources for the PUCCH and the SPUCCH . 

12. The method of claim 11 , wherein the determining step 
further comprises : 

receiving , from the wireless access node , information 
associated with the serving cell , wherein the informa 
tion includes a parameter that identifies a performance 
threshold ; 

measuring a performance of the serving cell ; and 
comparing the performance threshold to the measured 

performance and based on a determination that the 
measured performance meets or exceeds the perfor 
mance threshold determine that the sPUCCH performs 
equally well as the PUCCH , 

wherein the received information is part of one of the 
following : system information , a higher layer configu 
ration procedure , Downlink Control Information 
( DCI ) , or a Medium Access Control ( MAC ) Control 
Element ( CE ) ; and 
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wherein the performance threshold is a downlink cover 
age level of a downlink control channel where the 
downlink coverage level includes one of the following : 
a Block Error Rate ( BLER ) threshold , a Signal to Noise 
Ratio ( SNR ) threshold , or a Signal to Interference and 
Noise Ratio ( SINR ) threshold . 

13. ( canceled ) 
14. The method of claim 11 , wherein the determining step 

further comprises : 
receiving , from the wireless access node , information 

associated with the serving cell , wherein the informa 
tion includes an uplink transmit power threshold for an 
uplink control channel : 

computing a required transmit power for the uplink con 
trol channel according to a specified power control 
equation ; and 

comparing the computed required transmit power to the 
received uplink transmit power threshold and based on 
determination that the computed required transmit 
power is below the received uplink transmit power 
threshold determine that the SPUCCH performs equally 
well as the PUCCH . 

15. The method of claim 11 , wherein the determining step 
further comprises : 

receiving , from the wireless access node , information 
associated with the serving cell , wherein the informa 
tion includes a threshold related to a difference in 
transmit power between two physical channels ; 

computing a transmit power difference between the two 
physical channels ; and 

comparing the computed transmit power difference and 
the received threshold and based on a determination 
that the computed transmit power difference is less than 
the received threshold determine that the sPUCCH 
performs equally well as the PUCCH . 

16. The method of claim 11 , wherein the determining step 
further comprises : 

receiving , from the wireless access node , a power head 
room in the serving cell ; 

computing a power headroom in the serving cell ; and , 
comparing the computed power headroom to the received 
power headroom and based on a determination that the 
computed power headroom meets or exceeds the 
received power headroom determine that the sPUCCH 
performs equally well as the PUCCH . 

17. The method of claim 11 , wherein the determining step 
further comprises : 

receiving , from the wireless access node , information 
associated with the serving cell , wherein the informa 
tion indicates whether or not the sPUCCH performs 
equally well as the PUCCH . 

18. The method of claim 11 , wherein the applying step 
further comprises at least one of the following : 

based on the determination that the sPUCCH performs 
equally well as the PUCCH , applying the strategy 
where the fallback is triggered when there is a prede 
termined number of failed SR transmissions on any 
combination of the PUCCH and the sPUCCH to the 
wireless access node ; 

based on the determination that the sPUCCH does not 
perform equally well as the PUCCH , applying the 
strategy where the fallback is triggered when there is a 
predetermined number of failed SR transmissions on 
any combination of the PUCCH and the sPUCCH to 

the wireless access node and when at least a portion of 
the SR transmissions were transmitted on the PUCCH ; 
and 

based on the determination that the sPUCCH performs 
equally well as the PUCCH , applying the strategy 
where the fallback is triggered when there is a mini 
mum predetermined number of failed SR transmissions 
on the sPUCCH and then another minimum predeter 
mined number of failed SR transmissions on the 
PUCCH . 

19. - 20 . ( canceled ) 
21. A wireless access node configured to interact with a 

wireless device , wherein the wireless device is located in a 
serving cell , and wherein the wireless device is configured 
with resources for a Physical Uplink Control Channel 
( PUCCH ) and a short PUCCH ( SPUCCH ) , the wireless 
access node comprising : 

a processor ; and , 
a memory that stores processor - executable instructions , 
wherein the processor interfaces with the memory to 
execute the processor - executable instructions , whereby 
the wireless access node is operable to : 

determine information associated with the serving cell ; 
and 

transmit , to the wireless device , the information associ 
ated with the serving cell , wherein the information 
enables the wireless device to determine whether or not 
the sPUCCH performs equally well as the PUCCH . 

22. The wireless access node of claim 21 , wherein the 
wireless access node is operable to transmit the determined 
information to the wireless device as part of one of the 
following : system information , a higher layer configuration 
procedure , Downlink Control Information ( DCI ) , or a 
Medium Access Control ( MAC ) Control Element ( CE ) . 

23. The wireless access node of claim 21 , wherein the 
determined information includes a parameter wherein : the 
parameter identifies a performance threshold wherein the 
performance threshold is a downlink coverage level of a 
downlink control channel , wherein the downlink coverage 
level includes one of the following : a Block Error Rate 
( BLER ) threshold , a Signal to Noise Ratio ( SNR ) threshold , 
or a Signal to Interference and Noise Ratio ( SINR ) thresh 
old ; the parameter refers to an uplink transmit power thresh 
old for an uplink control channel ; the parameter refers to a 
threshold related to a difference in transmit power between 
two physical channels ; or the parameter refers to a power 
headroom in the serving cell . 

24. The wireless access node of claim 21 , wherein the 
determined information indicates whether or not the 
SPUCCH performs equally well as the PUCCH . 

25. A method implemented by a wireless access node 
configured to interact with a wireless device wherein the 
wireless device is located in a serving cell , and wherein the 
wireless device is configured with resources for a Physical 
Uplink Control Channel ( PUCCH ) and a short PUCCH 
( SPUCCH ) , the method comprising : 

determining information associated with the serving cell ; 
and 

transmitting , to the wireless device , the information asso 
ciated with the serving cell , wherein the information 
enables the wireless device to determine whether or not 
the sPUCCH performs equally well as the PUCCH . 

26. The method of claim 25 , wherein the determined 
information is transmitted to the wireless device as part of 
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one of the following : system information , a higher layer 
configuration procedure , Downlink Control Information 
( DCI ) , or a Medium Access Control ( MAC ) Control Ele 
ment ( CE ) . 

27. The method of claim 25 , wherein the determined 
information includes a parameter wherein : the parameter 
identifies a performance threshold wherein the performance 
threshold is a downlink coverage level of a downlink control 
channel , wherein the downlink coverage level includes one 
of the following : Block Error Rate ( BLER ) threshold , a 
Signal to Noise Ratio ( SNR ) threshold , or a Signal to 
Interference and Noise Ratio ( SINR ) threshold ; the param 
eter refers to an uplink transmit power threshold for an 
uplink control channel ; the parameter refers to a threshold 
related to a difference in transmit power between two 
physical channels ; or the parameter refers to a power head 
room in the serving cell . 

28. The method of claim 25 , wherein the determined 
information indicates whether or not the sPUCCH performs 
equally well as the PUCCH . 


