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[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc44877038][bookmark: _Toc51963669]4.3	Timing for secondary cell activation / deactivation
With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
<texts unchanged omitted>
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc44877066][bookmark: _Toc51963697]9.1.2	Type-1 HARQ-ACK codebook determination
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise  . The UE reports HARQ-ACK information for a PDSCH reception
-	from slot  to slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from slot  to slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format or provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
<texts unchanged omitted>
[bookmark: _Toc12021471][bookmark: _Toc20311583][bookmark: _Toc26719408][bookmark: _Toc29894841][bookmark: _Toc29899140][bookmark: _Toc29899558][bookmark: _Toc29917295][bookmark: _Toc36498169][bookmark: _Toc45699195][bookmark: _Toc60601312]9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then 
-	if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_1 or on the value of dl-DataToUL-ACK-ForDCI-Format1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_2, in any of the  occasions for candidate PDSCH receptions by a DCI format or SPS PDSCH on any serving cell , as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
<texts unchanged omitted>
[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc44877070][bookmark: _Toc51963701]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release or indicating SCell dormancy on an active DL BWP of a serving cell , as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2 for PUCCH transmission with HARQ-ACK information in slot  in response to PDSCH receptions, SPS PDSCH release or SCell dormancy indication
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions and by pdsch-AggregationFactor, or pdsch-AggregationFactor-r16, or repetitionNumber, when provided.
<texts unchanged omitted>
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173][bookmark: _Toc45699199][bookmark: _Toc52208361]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
If a UE is provided pdsch-HARQ-ACK-Codebook, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
Set  to the value of a PDSCH group index field in a last DCI format that provides a value of  and indicates a PUCCH transmission occasion.
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of 
-	If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16
Set  to the value of a first New feedback indicator field in the last DCI format providing the value of 
Set  to a value of a second New feedback indicator field in the last DCI format providing the value of 
Set  to the value of a total DAI field for group  in the last DCI format providing the value of 
-	If  and the UE detects a DCI format that does not include a PDSCH group index field in a PDCCH reception that is after the PDCCH reception for the last DCI format detection providing the value of  and indicating a same slot for a PUCCH transmission occasion, set 
Set  to the value of a number of requested PDSCH group(s) field in the last DCI format providing the value of g
<texts unchanged omitted>
If a UE detects DCI formats with respective PDSCH-to-HARQ_feedback timing field values, if present, or a value of dl-DataToUL-ACK or dl-DataToUL-ACK-r16, indicating a same PUCCH transmission occasion and none of the DCI formats that the UE detects after a last PUCCH transmission occasion for  includes a New feedback indicator field for , and at least one of the DCI formats is DCI format 1_0, the UE generates HARQ-ACK information only for PDSCH receptions scheduled by detections of DCI format 1_0 and SPS PDSCH releases indicated by detections of DCI format 1_0, as described in Clause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion.
<texts unchanged omitted>
[bookmark: _Ref500185963][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc26719419][bookmark: _Toc44877079][bookmark: _Toc51963710]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can be provided by multi-CSI-PUCCH-ResourceList. If a UE is provided first and second PUCCH-Config, multi-CSI-PUCCH-ResourceList is provided by the first PUCCH-Config, and PUCCH-ResourceId in pucch-CSI-ResourceList or multi-CSI-PUCCH-ResourceList indicates a corresponding PUCCH resource in PUCCH-Resource provided by the first PUCCH-Config.
If a UE is provided only one PUCCH resource set for transmission of HARQ-ACK information in response to PDSCH reception scheduled by a DCI format or in response to a SPS PDSCH release or in response to a SCell dormancy indication, the UE does not expect to be provided simultaneousHARQ-ACK-CSI.
A UE is configured by maxCodeRate a code rate for multiplexing HARQ-ACK, SR, and CSI report(s) in a PUCCH transmission using PUCCH format 2, PUCCH format 3, or PUCCH format 4. 
If a UE transmits CSI reports using PUCCH format 2, the UE transmits only wideband CSI for each CSI report [6, TS 38.214]. In the following, a Part 1 CSI report refers either to a CSI report with only wideband CSI or to a Part 1 CSI report with wideband CSI and sub-band CSI. 
Denote as
-	[image: ] a total number of HARQ-ACK information bits, if any
-	[image: ] a total number of SR bits. [image: ] if there is no scheduling request bit; otherwise, [image: ] as described in Clause 9.2.5.1
-	[image: ], where [image: ] is a number of Part 1 CSI report bits for CSI report with priority value [image: ], [image: ] is a number of Part 2 CSI report bits, if any, for CSI report with priority value [image: ] [6, TS 38.214], and [image: ] is a number of CSI reports that include overlapping CSI reports
-	[image: ], where [image: ] is a number of CRC bits, if any, for encoding HARQ-ACK, SR and Part 1 CSI report bits and [image: ] is a number of CRC bits, if any, for encoding Part 2 CSI report bits
In the following
-	[image: ] is a code rate given by maxCodeRate as in Table 9.2.5.2-1.
-	[image: ] is a number of PRBs for PUCCH format 2, or PUCCH format 3, or PUCCH format 4, respectively, where [image: ] is provided by nrofPRBs in PUCCH-format2 for PUCCH format 2 or by nrofPRBs in PUCCH-format3 for PUCCH format 3, and [image: ] for PUCCH format 4
-	[image: ] for PUCCH format 2 or, if the PUCCH resource with PUCCH format 2 includes an orthogonal cover code with length [image: ] provided by occ-Length, [image: ], [image: ] for PUCCH format 3 or, if the PUCCH resource with PUCCH format 3 includes an orthogonal cover code with length [image: ] provided by occ-Length, [image: ], and [image: ] for PUCCH format 4, where [image: ] is a number of subcarriers per resource block [4, TS 38.211]
-	[image: ] is equal to a number of PUCCH symbols [image: ] for PUCCH format 2 provided by nrofSymbols in PUCCH-format2. For PUCCH format 3 or for PUCCH format 4, [image: ] is equal to a number of PUCCH symbols [image: ] for PUCCH format 3 or equal to a number of PUCCH symbols [image: ] for PUCCH format 4 provided by nrofSymbols in PUCCH-format3 or nrofSymbols in PUCCH-format4, respectively, after excluding a number of symbols used for DM-RS transmission for PUCCH format 3 or for PUCCH format 4, respectively [4, TS 38.211]
-	[image: ] if pi/2-BPSK is the modulation scheme and [image: ] if QPSK is the modulation scheme as indicated by pi2BPSK for PUCCH format 3 or PUCCH format 4. For PUCCH format 2, [image: ]
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
[bookmark: _Hlk534904159]-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
If a UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports [6, TS 38.214] to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
[bookmark: _GoBack]-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Clause 9.2.1 and Clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR, and CSI reports bits by selecting the minimum number [image: ] of the [image: ] PRBs satisfying [image: ] as described in Clauses 9.2.3 and 9.2.5.1;
-	else, the UE selects [image: ] CSI report(s), from the [image: ] CSI reports, for transmission together with HARQ-ACK and SR in ascending priority value [6, TS 38.214], where  the value of [image: ] satisfies [image: ] and [image: ], where [image: ] is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Clause 9.2.1 and Clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in Clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority value(s), it is
[image: ] and 
[image: ], 
the UE selects the first [image: ] Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority value, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s), from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACKForDCIFormat1_2, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in Clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR and the  CSI report bits in a PUCCH over the first interlace 
-	else if the UE is provided a second interlace of  PRBs by interlace1 and if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, with .
Table 9.2.5.2-1: Code rate [image: ] corresponding to value of maxCodeRate
	maxCodeRate
	Code rate [image: ] 
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	0.08

	1
	0.15

	2
	0.25

	3
	0.35

	4
	0.45

	5
	0.60

	6
	0.80
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	Reserved



image87.wmf
N

O

part1,

-

CSI

CRC,


image88.wmf
å

=

+

+

reported

part1

-

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


image89.wmf
1

part1,

-

CSI

CRC,

+

N

O


image90.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI

N

n

n

O

O

O


image1.wmf
k

n

+


image2.wmf
k

n

+


image3.wmf
k


image4.wmf
1

3

subframe,

slot

1

+

×

+

m

N

k


image5.wmf
1

k


image6.wmf
m

subframe,

slot

N


image7.wmf
m


image8.wmf
n


image9.wmf
subframe,

slot

3

nN

m

+×


image10.wmf
m


image11.wmf
ACK

O


image12.wmf
SR

O


image13.wmf
0

SR

=

O


image14.wmf
(

)

é

ù

1

log

2

SR

+

=

K

O


image15.wmf
(

)

å

=

+

=

total

CSI

1

,

part2

-

CSI

,

part1

-

CSI

CSI

N

n

n

n

O

O

O


image16.wmf
n

O

,

part1

-

CSI


image17.wmf
n


image18.wmf
n

O

,

part2

-

CSI


image19.wmf
total

CSI

N


image20.wmf
part2

-

CSI

CRC,

part1

-

CSI

CRC,

CRC

O

O

O

+

=


image21.wmf
part1

-

CSI

CRC,

O


image22.wmf
part2

-

CSI

CRC,

O


image23.wmf
r


image24.wmf
PUCCH

RB

M


image25.wmf
1

PUCCH

RB

=

M


image26.wmf
4

RB

sc

RB

sc,ctrl

-

=

N

N


image27.wmf
PUCCH,2

SF

N


image28.wmf
(

)

PUCCH,2

SF

RB

sc

RB

ctrl

sc,

4

N

N

N

-

=


image29.wmf
RB

sc

RB

ctrl

sc,

N

N

=


image30.wmf
PUCCH,3

SF

N


image31.wmf
PUCCH,3

SF

RB

sc

RB

ctrl

sc,

N

N

N

=


image32.wmf
PUCCH,4

SF

RB

sc

RB

ctrl

sc,

N

N

N

=


image33.wmf
RB

sc

N


image34.wmf
PUCCH

UCI

-

symb

N


image35.wmf
PUCCH,2

symb

N


image36.wmf
PUCCH,3

symb

N


image37.wmf
PUCCH,4

symb

N


image38.wmf
1

=

m

Q


image39.wmf
2

=

m

Q


image40.wmf
2

=

m

Q


image41.wmf
2

£

J


image42.wmf
m

Q


image43.wmf
(

)

(

)

0

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+


image44.wmf
0


image45.wmf
0


image46.wmf
0


image47.wmf
(

)

(

)

j

m

r

Q

N

N

M

O

O

O

O

×

×

×

×

>

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK


image48.wmf
(

)

(

)

1

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK

+

×

×

×

×

£

+

+

+

j

m

r

Q

N

N

M

O

O

O

O


image49.wmf
1

0

-

<

£

J

j


image50.wmf
1

+

j


image51.wmf
1

-

J


image52.wmf
reported

CSI

N


image53.wmf
CRC

CSI

SR

ACK

O

O

O

O

+

+

+


image54.wmf
UCI

O


image55.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

-

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1

-

CSI

CRC,

part1

CSI

SR

ACK


image56.wmf
PUCCH

min

RB,

M


image57.wmf
PUCCH

RB

M


image58.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

min

RB,

part1

-

CSI

CRC,

part1

-

CSI

SR

ACK


image59.wmf
reported

CSI

N


image60.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

£

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

å

=

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1,

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

reported

CSI


image61.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

+

=

å

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

part1,

-

CSI

CRC,

1

1

,

part1

-

CSI

SR

ACK

reported

CSI


image62.wmf
N

O

part1,

-

CSI

CRC,


image63.wmf
å

=

+

+

reported

CSI

1

,

part1

-

CSI

SR

ACK

N

n

n

O

O

O


image64.wmf
1

part1,

-

CSI

CRC,

+

N

O


image65.wmf
å

+

=

+

+

1

1

,

part1

-

CSI

SR

ACK

reported

CSI

N

n

n

O

O

O


image66.wmf
UCI

O


image67.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

CRC

CSI

SR

ACK


image68.wmf
total

CSI

N


image69.wmf
PUCCH

min

RB,

M


image70.wmf
PUCCH

RB

M


image71.wmf
(

)

r

Q

N

N

M

O

O

O

O

m

×

×

×

×

£

+

+

+

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

min

RB,

CRC

CSI

SR

ACK


image72.wmf
0

reported

part2

-

CSI

>

N


image73.wmf
(

)

r

Q

r

Q

O

O

O

O

N

N

M

O

O

m

m

N

n

n

N

N

n

n

×

×

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ú

ù

ê

ê

ê

é

×

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

-

×

×

£

+

å

å

=

=

part1

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part2,

-

CSI

CRC,

1

,

part2

-

CSI

total

CSI

reported

part2

-

CSI


image74.wmf
(

)

r

Q

r

Q

O

O

O

O

N

N

M

O

O

m

m

N

n

n

N

n

n

×

×

÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ú

ù

ê

ê

ê

é

×

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

-

×

×

>

+

å

å

=

+

+

=

part1

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

N

part2,

-

CSI

CRC,

1

1

,

part2

-

CSI

total

CSI

reported

part2

-

CSI


image75.wmf
reported

part2

-

CSI

N


image76.wmf
n

O

,

part1

-

CSI


image77.wmf
th

n


image78.wmf
n

O

,

part2

-

CSI


image79.wmf
N

O

part2,

-

CSI

CRC,


image80.wmf
å

=

reported

part2

-

CSI

1

,

part2

-

CSI

N

n

n

O


image81.wmf
1

part2,

-

CSI

CRC,

+

N

O


image82.wmf
å

+

=

1

1

,

part2

-

CSI

reported

part2

-

CSI

N

n

n

O


image83.wmf
reported

part1

-

CSI

N


image84.wmf
reported

part1

-

CSI

N


image85.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

£

÷

÷

÷

ø

ö

ç

ç

ç

è

æ

+

+

+

å

=

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

part1,

-

CSI

CRC,

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI


image86.wmf
r

Q

N

N

M

O

O

O

O

m

N

N

n

n

×

×

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

+

+

=

å

PUCCH

UCI

-

symb

RB

ctrl

sc,

PUCCH

RB

1

part1,

-

CSI

CRC,

1

1

,

part1

-

CSI

SR

ACK

reported

part1

-

CSI


