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[bookmark: _Toc19798681]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
BCH	Broadcast channel
CBG	Code block group
CBGTI	Code block group transmission information 
CG	Configured grant
CG-DFI	CG downlink feedback information
CG-UCI	CG uplink control information 
CORESET	Control resource set
COT	Channel occupancy time
CQI	Channel quality indicator
CRC	Cyclic redundancy check 
CRI	CSI-RS resource indicator
CSI	Channel state information
CSI-RS	CSI reference signal
DAI	Downlink assignment index
DCI	Downlink control information
DL	Downlink
DL-SCH	Downlink shared channel
DMRS	Dedicated demodulation reference signal
HARQ	Hybrid automatic repeat request 
HARQ-ACK	Hybrid automatic repeat request acknowledgement 
LDPC	Low density parity check
LI	Layer indicator
MCS	Modulation and coding scheme
OFDM	Orthogonal frequency division multiplex
PBCH	Physical broadcast channel
PCH	Paging channel
PDCCH	Physical downlink control channel
PDSCH	Physical downlink shared channel
PMI	Precoding matrix indicator
PRB	Physical resource block
PRACH	Physical random access channel
PTRS	Phase-tracking reference signal
PUCCH	Physical uplink control channel
PUSCH	Physical uplink shared channel
RACH	Random access channel
RI	Rank indicator
RSRP	Reference signal received power
SFN	System frame number
SR	Scheduling request
SRS	Sounding reference signal
SS	Synchronisation signal
SUL	Supplementary uplink
TPC	Transmit power control 
TrCH	Transport channel
UCI	Uplink control information
UE	User equipment 
UL	Uplink
UL-SCH	Uplink shared channel
VRB	Virtual resource block
ZP CSI-RS	Zero power CSI-RS


[bookmark: _Toc19798718]6.2.7	Data and control multiplexing

Denote the coded bits for UL-SCH as .

Denote the coded bits for HARQ-ACK, if any, as .

Denote the coded bits for CSI part 1, if any, as .

Denote the coded bits for CSI part 2, if any, as .
Denote the coded bits for CG-UCI, if any, as . 

Denote the multiplexed data and control coded bit sequence as .



Denote  as the OFDM symbol index of the scheduled PUSCH, starting from 0 to , where  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.



Denote  as the subcarrier index of the scheduled PUSCH, starting from 0 to , where  is expressed as a number of subcarriers.




Denote  as the set of resource elements, in ascending order of indices , available for transmission of data in OFDM symbol , for . 





Denote  as the number of elements in set . Denote  as the -th element in .











Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .

If frequency hopping is configured for the PUSCH, 

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the first hop;

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS in the second hop. 

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the first hop;

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the second hop;
-	if HARQ-ACK is present for transmission on the PUSCH with UL-SCH, let 


-	 and ;
-	if CSI is present for transmission on the PUSCH with UL-SCH, let 

-	;

-	;

-	; and 

-	;
-	if CG-UCI is present for transmission on the PUSCH with UL-SCH, let
	- 	 and 
-	if only HARQ-ACK and CSI part 1 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;

-	; and 

-	;
-	if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;


-	if the number of HARQ-ACK information bits is more than 2,; otherwise, 

-	;


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise; and


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise;
-	if CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;

-	; and

-	;



-	let , and denote ,  as the number of OFDM symbols of the PUSCH in the first and second hop, respectively;

-	 is the number of transmission layers of the PUSCH;

-	 is the modulation order of the PUSCH;

-	;

-	

-	.
If frequency hopping is not configured for the PUSCH, 

-	denote  as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM symbol(s) carrying DMRS;

-	denote  as the OFDM symbol index of the first OFDM symbol that does not carry DMRS;

-	if HARQ-ACK is present for transmission on the PUSCH, let ;


-	if CSI is present for transmission on the PUSCH, let  and ;
[bookmark: OLE_LINK18]-	if CG-UCI is present for transmission on the PUSCH, let ;


-	let  and .


The multiplexed data and control coded bit sequence  is obtained according to the following:
Step 1:


Set  for ;


Set  for ;


Set  for ;


Set  for ;
if the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits

the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Subclause 6.3.2.4.1.1, by setting ;

denote  as the number of coded bits for potential HARQ-ACK transmission using the reserved resource elements;


if frequency hopping is configured for the PUSCH, let  and ;

if frequency hopping is not configured for the PUSCH, let ;



denote  as the set of reserved resource elements for potential HARQ-ACK transmission, in OFDM symbol , for ;

Set ;

Set ;


 for ;


for  to 

;

while 

if 

if 

;

;
end if

if 

;

;
end if


for  to 



;
end for
end if

;
end while
end for
else


 for ;
end if


Denote  as the number of elements in .

Step 2:
if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bits is more than 2, 

Set ;

Set ;

Set ;


for  to 

;

while 

if 

if 

;

;
end if

if 

;

;
end if


for  to 

;


for  to 

;

;

;
end for
end for

;


for  to 

;
end for

;

;

;

;
end if

;
end while
end for
end if
Step 2A:
If CG-UCI is present for transmission on the PUSCH, 
Set  ;
Set  ;
Set  ;
for  to 
;
while  () 
if          
if                                
;
;
end if
if 
;
;
end if
for   to  
;
for  to 
;
;
;
end for
end for
;
for  to 
;
end for
;
;
;
;
end if
;
end while
end for
end if

Step 3:
if CSI is present for transmission on the PUSCH,

Set ;

Set ;

Set ;


for  to 

;

while 

;
end while

while 

if 

if  

;

;
end if

if  

;

;
end if

;


for  to 

;


for  to 

;

;

;
end for
end for

;


for  to 

;
end for

;

;

;

;
end if

;
end while
end for


Set ;

Set ;

Set ;


for  to 

;

while 

;
end while

while 

if 

if 

;

;
end if

if 

;

;
end if


for  to 

;


for  to 

;

;

;
end for
end for

;


for  to 

;
end for

;

;

;

;
end if

;
end while
end for
end if

Step 4:
if UL-SCH is present for transmission on the PUSCH,

Set ;


for  to 

if 


for  to 

;


for  to 

;

;
end for
end for
end if
end for
end if

Step 5:
if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bits is no more than 2, 

Set ;

Set ;

Set ;


for  to 

;

while  

if 

if 

;

;
end if

if 

;

;
end if


for  to 

;


for  to 

;

;

;
end for
end for
end if

;
end while
end for
end if

Step 6:

Set ;


for  to 


for  to 

;


for  to 

;

;
end for
end for
end for


6.3.2.1.3	CG-UCI
For CG-UCI bits transmitted on a CG PUSCH, the CG-UCI bit sequence  is determined as follows:
-	set   for  and , where the CG-UCI bit sequence  is given by Table 6.3.2.1.3-1, mapped in the order from upper part to lower part.
Table 6.3.2.1.3-1: Mapping order of CG-UCI fields
	Field
	Bitwidth

	HARQ process number
	4

	Redundancy version
	2

	New data indicator
	1

	Channel Occupancy Time (COT) sharing information
	[X]





[bookmark: _Toc19798759][bookmark: _Toc19798772]7.1.1	PBCH payload generation



Denote the bits in a transport block delivered to layer 1 by , where  is the payload size generated by higher layers. The lowest order information bit  is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] of [8, TS 38.321].

Generate the following additional timing related PBCH payload bits , where:

-	 are the 4th, 3rd, 2nd, and 1st LSB of SFN, respectively;


-	 is the half frame bit ;
-	For operation in a cell without shared spectrum channel access

if 

 are the 6th, 5th, and 4th bits of SS/PBCH block index, respectively.
		else


 is the MSB of  as defined in Subclause 7.4.3.1 of [4, TS 38.211].

 are reserved.
		end if
· For operation in a cell with shared spectrum channel access
if  as defined in Subclause 4.1 of [5, TS38.213], 
 is the MSB of  as defined in Subclause 7.4.3.1 of [4, TS 38.211].
 is reserved.
 is the MSB of the index of the candidate SS/PBCH block in a half frame.
		else if  as defined in Subclause 4.1 of [5, TS38.213], 
 is the MSB of   as defined in Subclause 7.4.3.1 of [4, TS 38.211].
,  are the 5th and 4th bits of the index of the candidate SS/PBCH block in a half frame, respectively.
			end if





Let ; ; ; ; ;


for  to 

if  is an SFN bit

;

;

elseif  is the half radio frame bit



elseif  

;

;
else

;

;
end if
end for


where  is the number of candidate SS/PBCH blocks in a half frame according to Subclause 4.1 of [5, TS38.213], and the value of  is given by Table 7.1.1-1.

Table 7.1.1-1: Value of PBCH payload interleaver pattern 
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	0
	16
	4
	8
	8
	24
	12
	3
	16
	9
	20
	14
	24
	21
	28
	27

	1
	23
	5
	30
	9
	7
	13
	2
	17
	11
	21
	15
	25
	22
	29
	28

	2
	18
	6
	10
	10
	0
	14
	1
	18
	12
	22
	19
	26
	25
	30
	29

	3
	17
	7
	6
	11
	5
	15
	4
	19
	13
	23
	20
	27
	26
	31
	31





7.3.1	DCI formats	Comment by Huawei: Editor’s note: The agreements related to one-shot HARQ-ACK feedback has 212 impact; however it is not clear where to carry this one short HARQ-ACK feedback. More details are needed.  

Editor’s note: The agreements related to PUSCH CP extention have not been captured yet, since more details are needed on how to indicate it.

Editor’s note: The agreement related to CG-DFI has 212 impact; however there is no agreement to do it in UE-specific way or in group common way. More details are needed.
The DCI formats defined in table 7.3.1-1 are supported.
Table 7.3.1-1: DCI formats
	DCI format
	Usage

	0_0
	Scheduling of PUSCH in one cell

	0_1
	Scheduling of PUSCH in one cell

	1_0
	Scheduling of PDSCH in one cell 

	1_1
	Scheduling of PDSCH in one cell

	2_0
	Notifying a group of UEs of the slot format, available LBT bandwidths and COT duration

	2_1
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is intended for the UE

	2_2
	Transmission of TPC commands for PUCCH and PUSCH

	2_3
	Transmission of a group of TPC commands for SRS transmissions by one or more UEs





The fields defined in the DCI formats below are mapped to the information bits  to  as follows.


Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with the first field mapped to the lowest order information bit  and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to .
If the number of information bits in a DCI format is less than 12 bits, zeros shall be appended to the DCI format until the payload size equals 12.
The size of each DCI format is determined by the configuration of the corresponding active bandwidth part of the scheduled cell and shall be adjusted as described in clause 7.3.1.0 if necessary.
[bookmark: _Toc19798774]

7.3.1.1	DCI formats for scheduling of PUSCH 
[bookmark: _Toc19798775]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format


-	Frequency domain resource assignment –  bits where   is defined in subclause 7.3.1.0
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	Time domain resource assignment – 4 bits as defined in Subclause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Subclause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS 38.213] 
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured. 
-	If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is transmitted.

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Frequency domain resource assignment – number of bits determined by the following:

-	bits if the higher layer parameter useInterlacePUSCH-Common-r16 is not configured, where

-	 is the size of the initial UL bandwidth part.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Subclause 8.3 of [5, TS 38.213], where  if  and  otherwise

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
· if the higher layer parameter useInterlacePUSCH-Common-r16 is configured 
· 5 bits provide the frequency domain resource allocation according to Subclause x.x.x of [6, TS 38.214] if the subcarrier spacing for the PUSCH transmisson is 30 kHz
· [6 or 10] bits provide the frequency domain resource allocation according to Subclause x.x.x of [6, TS 38.214] if the subcarrier spacing for the PUSCH transmisson is 15 kHz
-	Time domain resource assignment – 4 bits as defined in Subclause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Subclause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit, reserved
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits, reserved
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS 38.213] 
-	Padding bits, if required.
-	UL/SUL indicator – 1 bit if the cell has two ULs and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).
-	If 1 bit, reserved, and the corresponding PUSCH is always on the same UL carrier as the previous transmission of the same TB

Table 7.3.1.1.1-1: UL/SUL indicator
	Value of UL/SUL indicator
	Uplink

	0
	The non-supplementary uplink 

	1
	The supplementary uplink	



Table 7.3.1.1.1-2: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	00
	0

	01
	1

	10
	2

	11
	3



Table 7.3.1.1.1-3: Frequency hopping indication
	Bit field mapped to index
	PUSCH frequency hopping

	0
	Disabled

	1
	Enabled



[bookmark: _Toc19798776]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0 or 3 bits, as defined in Subclause 10.1 of [5, TS38.213].
-	UL/SUL indicator – 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only PUCCH carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs  configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active UL bandwidth part:
	-	if higher layer parameter useInterlacePUSCH-Dedicated-r16 is not configured 


-	 bits if only resource allocation type 0 is configured, where  is defined in Subclause 6.1.2.2.1 of [6, TS 38.214], 


-	bits if only resource allocation type 1 is configured, or  bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the  LSBs provide the resource allocation as defined in Subclause 6.1.2.2.1 of [6, TS 38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as follows:
-	For PUSCH hopping with resource allocation type 1:



-	 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214], where  if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and  if the higher layer parameter frequencyHoppingOffsetLists contains four offset values

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
· If the higher layer parameter useInterlacePUSCH-Dedicated-r16 is configured 
· 5 bits provide the frequency domain resource allocation according to Subclause x.x.x of [6, TS 38.214] if the subcarrier spacing for the PUSCH transmisson is 30 kHz
· [6 or 10] bits provide the frequency domain resource allocation according to Subclause x.x.x of [6, TS 38.214] if the subcarrier spacing for the PUSCH transmisson is 15 kHz
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment"  field of the indicated bandwidth part.

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the number of entries in the default table.
-	Frequency hopping flag – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured, or if the higher layer parameter frequencyHopping is not configured, or if only resource allocation type 2 is configured;	Comment by Huawei4: Editor note: It is FFS whether Type 2 and other resource allocations can be both configured to a UE.
-	1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS 38.214].
-	Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	1st downlink assignment index – 1, or 2 or 4 bits:
-	1 bit for semi-static HARQ-ACK codebook;
[bookmark: OLE_LINK91]-	2 bits for dynamic HARQ-ACK codebook, or for enhanced dynamic HARQ-ACK codebook without UL-TotalDAI-Included-r16 configured;
-	4 bits for enhanced dynamic HARQ-ACK codebook and with UL-TotalDAI-Included-r16 = “enable”.
-	2nd downlink assignment index – 0, or 2 or 4 bits:
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks, or for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and without UL-TotalDAI-Included-r16 configured;
-	4 bits for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and with UL-TotalDAI-Included-r16 = “enable”;
-	0 bit otherwise. 
-	TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]



-	SRS resource indicator – or  bits, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', 


-	 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook' and
-	if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 
-	otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.


-	 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where  is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.
-	Precoding information and number of layers – number of bits determined by the following:
-	0 bits if the higher layer parameter txConfig = nonCodeBook;
-	0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-	4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset.
-	Antenna ports – number of bits determined by the following
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2;
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. 






If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of  and .
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Subclause 6.1.1.2 of [6, TS 38.214].
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize.
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PDSCH is not configured, otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
-	PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1;
-	2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for transmission of one PT-RS port and two PT-RS ports respectively, and the DMRS ports are indicated by the Antenna ports field. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth part.
-	beta_offset indicator – 0 if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213].
-	DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled. 
-	UL-SCH indicator – 1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. Except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s).
A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. 

Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	2 bits
	

	00
	Configured BWP with BWP-Id = 1

	01
	Configured BWP with BWP-Id = 2

	10
	Configured BWP with BWP-Id = 3

	11
	Configured BWP with BWP-Id = 4



Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if transform precoder is disabled and maxRank = 2 or 3 or 4
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=4
	12
	1 layer: TPMI=4
	12-15
	reserved

	…
	…
	…
	…
	
	

	19
	1 layer: TPMI=11
	19
	1 layer: TPMI=11
	
	

	20
	2 layers: TPMI=6
	20
	2 layers: TPMI=6
	
	

	…
	…
	…
	…
	
	

	27
	2 layers: TPMI=13
	27
	2 layers: TPMI=13
	
	

	28
	3 layers: TPMI=1
	28
	3 layers: TPMI=1
	
	

	29
	3 layers: TPMI=2
	29
	3 layers: TPMI=2
	
	

	30
	4 layers: TPMI=1
	30
	4 layers: TPMI=1
	
	

	31
	4 layers: TPMI=2
	31
	4 layers: TPMI=2
	
	

	32
	1 layers: TPMI=12
	
	
	
	

	…
	…
	
	
	
	

	47
	1 layers: TPMI=27
	
	
	
	

	48
	2 layers: TPMI=14
	
	
	
	

	…
	…
	
	
	
	

	55
	2 layers: TPMI=21
	
	
	
	

	56
	3 layers: TPMI=3
	
	
	
	

	…
	…
	
	
	
	

	59
	3 layers: TPMI=6
	
	
	
	

	60
	4 layers: TPMI=3
	
	
	
	

	61
	4 layers: TPMI=4
	
	
	
	

	62-63
	reserved
	
	
	
	



Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	4
	1 layer: TPMI=4
	
	

	…
	…
	…
	…
	
	

	11
	1 layer: TPMI=11
	11
	1 layer: TPMI=11
	
	

	12
	1 layers: TPMI=12
	12-15
	reserved
	
	

	…
	…
	
	
	
	

	27
	1 layers: TPMI=27
	
	
	
	

	28-31
	reserved
	
	
	
	



Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled and maxRank = 2
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0
	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2
	3
	reserved

	4
	1 layer: TPMI=3
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	



Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled, or if transform precoder is disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	



Table 7.3.1.1.2-6: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3



Table 7.3.1.1.2-7: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=2
	Value
	Number of DMRS CDM group(s) without data 
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0
	1

	1
	2
	1
	1

	2
	2
	2
	1

	3
	2
	3
	1

	4
	2
	0
	2

	5
	2
	1
	2

	6
	2
	2
	2

	7
	2
	3
	2

	8
	2
	4
	2

	9
	2
	5
	2

	10
	2
	6
	2

	11
	2
	7
	2

	12-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-8: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6-7
	Reserved
	Reserved



Table 7.3.1.1.2-9: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4-7
	Reserved
	Reserved



Table 7.3.1.1.2-10: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	2-7
	Reserved
	Reserved



Table 7.3.1.1.2-11: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	2-7
	Reserved
	Reserved



Table 7.3.1.1.2-12: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-13: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-14: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	3-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	4-15
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-16: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	3
	0

	7
	3
	1

	8
	3
	2

	9
	3
	3

	10
	3
	4

	11
	3
	5

	12-15
	Reserved
	Reserved



Table 7.3.1.1.2-17: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	3
	0,1

	4
	3
	2,3

	5
	3
	4,5

	6
	2
	0,2

	7-15
	Reserved
	Reserved



Table 7.3.1.1.2-18: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank =3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	3-15
	Reserved
	Reserved



Table 7.3.1.1.2-19: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank =4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	3
	0-3

	2-15
	Reserved
	Reserved



Table 7.3.1.1.2-20: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	3
	0
	1

	7
	3
	1
	1

	8
	3
	2
	1

	9
	3
	3
	1

	10
	3
	4
	1

	11
	3
	5
	1

	12
	3
	0
	2

	13
	3
	1
	2

	14
	3
	2
	2

	15
	3
	3
	2

	16
	3
	4
	2

	17
	3
	5
	2

	18
	3
	6
	2

	19
	3
	7
	2

	20
	3
	8
	2

	21
	3
	9
	2

	22
	3
	10
	2

	23
	3
	11
	2

	24
	1
	0
	2

	25
	1
	1
	2

	26
	1
	6
	2

	27
	1
	7
	2

	28-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-21: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	3
	0,1
	1

	4
	3
	2,3
	1

	5
	3
	4,5
	1

	6
	2
	0,2
	1

	7
	3
	0,1
	2

	8
	3
	2,3
	2

	9
	3
	4,5
	2

	10
	3
	6,7
	2

	11
	3
	8,9
	2

	12
	3
	10,11
	2

	13
	1
	0,1
	2

	14
	1
	6,7
	2

	15
	2
	0,1
	2

	16
	2
	2,3
	2

	17
	2
	6,7
	2

	18
	2
	8,9
	2

	19-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-22: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2, rank=3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	6-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-23: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2, rank=4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	3
	0-3
	1

	2
	3
	0,1,6,7
	2

	3
	3
	2,3,8,9
	2

	4
	3
	4,5,10,11
	2

	5-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	Triggered aperiodic SRS resource set(s) for DCI format 0_1, 1_1, and 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB'
	Triggered aperiodic SRS resource set(s) for DCI format 2_3 configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA'

	00
	No aperiodic SRS resource set triggered
	No aperiodic SRS resource set triggered

	01
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 1 or an entry in aperiodicSRS-ResourceTriggerList set to 1
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 1st set of serving cells configured by higher layers

	10
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 2 or an entry in aperiodicSRS-ResourceTriggerList set to 2
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 2nd set of serving cells configured by higher layers

	11
	SRS resource set(s) configured with higher layer parameter aperiodicSRS-ResourceTrigger set to 3 or an entry in aperiodicSRS-ResourceTriggerLis set to 3
	SRS resource set(s) configured with higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching' and resourceType in SRS-ResourceSet set to 'aperiodic' for a 3rd set of serving cells configured by higher layers



Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	
	1
	2nd DMRS port which shares PTRS port 1



Table 7.3.1.1.2-27: void


Table 7.3.1.1.2-28: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	
	
	2
	2
	2
	2

	
	
	3
	reserved
	3
	3




Table 7.3.1.1.2-29: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6-7
	reserved
	6
	0,3

	
	
	
	
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10-15
	reserved




Table 7.3.1.1.2-30: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14-15
	reserved




Table 7.3.1.1.2-31: SRI indication for non-codebook based PUSCH transmission, 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 
	Bit field mapped to index
	
SRI(s), 

	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14
	0,1,2,3

	
	
	
	
	15
	reserved



Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission
	Bit field mapped to index
	
SRI(s), 

	0
	0

	1
	1



Table 7.3.1.1.2-33: Void


 
[bookmark: _Toc19798779]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format
-	Carrier indicator – 0 or 3 bits as defined in Subclause 10.1 of [5, TS 38.213].


-	Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs  configured by higher layers, excluding the initial DL bandwidth part. The bitwidth for this field is determined as bits, where 


-	 if , in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-	otherwise , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
If a UE does not support active BWP change via DCI, the UE ignores this bit field.

-	Frequency domain resource assignment – number of bits determined by the following, where  is the size of the active DL bandwidth part:


-	 bits if only resource allocation type 0 is configured, where  is defined in Subclause 5.1.2.2.1 of [6, TS38.214], 

-	bits if only resource allocation type 1 is configured, or 

-	 bits if both resource allocation type 0 and 1 are configured.
-	If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 

-	For resource allocation type 0, the LSBs provide the resource allocation as defined in Subclause 5.1.2.2.1 of [6, TS 38.214].

-	For resource allocation type 1, the  LSBs provide the resource allocation as defined in Subclause 5.1.2.2.2 of [6, TS 38.214] 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment" field of the indicated bandwidth part.

-	Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the number of entries in the default table.
-	VRB-to-PRB mapping – 0 or 1 bit:
-	0 bit if only resource allocation type 0 is configured or if interleaved VRB-to-PRB mapping is not configured by high layers;
-	1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in Subclause 7.3.1.6  of [4, TS 38.211].
-	PRB bundling size indicator – 0 bit if the higher layer parameter prb-BundlingType is not configured or is set to 'static', or 1 bit if the higher layer parameter prb-BundlingType is set to 'dynamic' according to Subclause 5.1.2.3 of [6, TS 38.214].
-	Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.


-	ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Subclause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where  is the number of aperiodic ZP CSI-RS resource sets configured by higher layer.
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the value of maxNrofCodeWordsScheduledByDCI for the indicated bandwidth part equals 2 and the value of maxNrofCodeWordsScheduledByDCI for the active bandwidth part equals 1, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 according to Subclause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
-	HARQ process number – 4 bits
-	Downlink assignment index – number of bits as defined in the following
-	6 bits if more than one serving cell are configured in the DL and the higher layer parameter NFI-TotalDAI-Included-r16 = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
-	4 bits if only one serving cell are configured in the DL and the higher layer parameter NFI-TotalDAI-Included-r16 = enable. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group;
-	4 bits if more than one serving cell are configured in the DL and , the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and NFI-TotalDAI-Included-r16 is not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL and, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and NFI-TotalDAI-Included-r16 is not configured, where the 2 bits are the counter DAI;
-	0 bits otherwise.
-	TPC command for scheduled PUCCH – 2 bits as defined in Subclause 7.2.1 of [5, TS 38.213]
-	PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS 38.213]

-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Subclause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK.
-	PDSCH group index – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16;
-	0 bit otherwise.
-	New feedback indicator – 0, 1 or 2 bits. 
	-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 is not configured; 
	-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 and the higher layer parameter NFI-TotalDAI-Included-r16 = enable;
	- 	0 bit otherwise. 
-	PDSCH group(s) for HARQ feedback – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16;
-	0 bit otherwise.

-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.






If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214]. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, 
-	if the higher layer parameter tci-PresentInDCI is not enabled for the CORESET used for the PDCCH carrying the DCI format 1_1,
-	the UE assumes tci-PresentInDCI is not enabled for all CORESETs in the indicated bandwidth part;
-	otherwise,
-	the UE assumes tci-PresentInDCI is enabled for all CORESETs in the indicated bandwidth part.
-	SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Subclause 6.1.1.2 of [6, TS 38.214].
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PDSCH is not configured, otherwise, 2, 4, 6, or 8 bits as defined in Subclause 5.1.7 of [6, TS38.214], determined by the higher layer parameters maxCodeBlockGroupsPerTransportBlock and maxNrofCodeWordsScheduledByDCI for the PDSCH.
-	CBG flushing out information (CBGFI) – 1 bit if higher layer parameter codeBlockGroupFlushIndicator is configured as "TRUE", 0 bit otherwise.
-	DMRS sequence initialization – 1 bit.
If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search spaces.
Table 7.3.1.2.2-1: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	1
	0,1

	3
	2
	0

	4
	2
	1

	5
	2
	2

	6
	2
	3

	7
	2
	0,1

	8
	2
	2,3

	9
	2
	0-2

	10
	2
	0-3

	11
	2
	0,2

	12-15
	Reserved
	Reserved



Table 7.3.1.2.2-2: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=2
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	2
	0-4
	2

	1
	1
	1
	1
	1
	2
	0,1,2,3,4,6
	2

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,4,5,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,4,5,6,7
	2

	4
	2
	1
	1
	4-31
	reserved
	reserved
	reserved

	5
	2
	2
	1
	
	
	
	

	6
	2
	3
	1
	
	
	
	

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	2
	0,2
	1
	
	
	
	

	12
	2
	0
	2
	
	
	
	

	13
	2
	1
	2
	
	
	
	

	14
	2
	2
	2
	
	
	
	

	15
	2
	3
	2
	
	
	
	

	16
	2
	4
	2
	
	
	
	

	17
	2
	5
	2
	
	
	
	

	18
	2
	6
	2
	
	
	
	

	19
	2
	7
	2
	
	
	
	

	20
	2
	0,1
	2
	
	
	
	

	21
	2
	2,3
	2
	
	
	
	

	22
	2
	4,5
	2
	
	
	
	

	23
	2
	6,7
	2
	
	
	
	

	24
	2
	0,4
	2
	
	
	
	

	25
	2
	2,6
	2
	
	
	
	

	26
	2
	0,1,4
	2
	
	
	
	

	27
	2
	2,3,6
	2
	
	
	
	

	28
	2
	0,1,4,5
	2
	
	
	
	

	29
	2
	2,3,6,7
	2
	
	
	
	

	30
	2
	0,2,4,6
	2
	
	
	
	

	31
	Reserved
	Reserved
	Reserved
	
	
	
	




Table 7.3.1.2.2-3: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=1
	One codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0
	0
	3
	0-4

	1
	1
	1
	1
	3
	0-5

	2
	1
	0,1
	2-31
	reserved
	reserved

	3
	2
	0
	
	
	

	4
	2
	1
	
	
	

	5
	2
	2
	
	
	

	6
	2
	3
	
	
	

	7
	2
	0,1
	
	
	

	8
	2
	2,3
	
	
	

	9
	2
	0-2
	
	
	

	10
	2
	0-3
	
	
	

	11
	3
	0
	
	
	

	12
	3
	1
	
	
	

	13
	3
	2
	
	
	

	14
	3
	3
	
	
	

	15
	3
	4
	
	
	

	16
	3
	5
	
	
	

	17
	3
	0,1
	
	
	

	18
	3
	2,3
	
	
	

	19
	3
	4,5
	
	
	

	20
	3
	0-2
	
	
	

	21
	3
	3-5
	
	
	

	22
	3
	0-3
	
	
	

	23
	2
	0,2
	
	
	

	24-31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-4: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=2
	One codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1
	0
	3
	0-4
	1

	1
	1
	1
	1
	1
	3
	0-5
	1

	2
	1
	0,1
	1
	2
	2
	0,1,2,3,6
	2

	3
	2
	0
	1
	3
	2
	0,1,2,3,6,8
	2

	4
	2
	1
	1
	4
	2
	0,1,2,3,6,7,8
	2

	5
	2
	2
	1
	5
	2
	0,1,2,3,6,7,8,9
	2

	6
	2
	3
	1
	6-63
	Reserved
	Reserved
	Reserved

	7
	2
	0,1
	1
	
	
	
	

	8
	2
	2,3
	1
	
	
	
	

	9
	2
	0-2
	1
	
	
	
	

	10
	2
	0-3
	1
	
	
	
	

	11
	3
	0
	1
	
	
	
	

	12
	3
	1
	1
	
	
	
	

	13
	3
	2
	1
	
	
	
	

	14
	3
	3
	1
	
	
	
	

	15
	3
	4
	1
	
	
	
	

	16
	3
	5
	1
	
	
	
	

	17
	3
	0,1
	1
	
	
	
	

	18
	3
	2,3
	1
	
	
	
	

	19
	3
	4,5
	1
	
	
	
	

	20
	3
	0-2
	1
	
	
	
	

	21
	3
	3-5
	1
	
	
	
	

	22
	3
	0-3
	1
	
	
	
	

	23
	2
	0,2
	1
	
	
	
	

	24
	3
	0
	2
	
	
	
	

	25
	3
	1
	2
	
	
	
	

	26
	3
	2
	2
	
	
	
	

	27
	3
	3
	2
	
	
	
	

	28
	3
	4
	2
	
	
	
	

	29
	3
	5
	2
	
	
	
	

	30
	3
	6
	2
	
	
	
	

	31
	3
	7
	2
	
	
	
	

	32
	3
	8
	2
	
	
	
	

	33
	3
	9
	2
	
	
	
	

	34
	3
	10
	2
	
	
	
	

	35
	3
	11
	2
	
	
	
	

	36
	3
	0,1
	2
	
	
	
	

	37
	3
	2,3
	2
	
	
	
	

	38
	3
	4,5
	2
	
	
	
	

	39
	3
	6,7
	2
	
	
	
	

	40
	3
	8,9
	2
	
	
	
	

	41
	3
	10,11
	2
	
	
	
	

	42
	3
	0,1,6
	2
	
	
	
	

	43
	3
	2,3,8
	2
	
	
	
	

	44
	3
	4,5,10
	2
	
	
	
	

	45
	3
	0,1,6,7
	2
	
	
	
	

	46
	3
	2,3,8,9
	2
	
	
	
	

	47
	3
	4,5,10,11
	2
	
	
	
	

	48
	1
	0
	2
	
	
	
	

	49
	1
	1
	2
	
	
	
	

	50
	1
	6
	2
	
	
	
	

	51
	1
	7
	2
	
	
	
	

	52
	1
	0,1
	2
	
	
	
	

	53
	1
	6,7
	2
	
	
	
	

	54
	2
	0,1
	2
	
	
	
	

	55
	2
	2,3
	2
	
	
	
	

	56
	2
	6,7
	2
	
	
	
	

	57
	2
	8,9
	2
	
	
	
	

	58-63
	Reserved
	Reserved
	Reserved
	
	
	
	



Table 7.3.1.2.2-5: VRB-to-PRB mapping
	Bit field mapped to index
	VRB-to-PRB mapping

	0
	Non-interleaved

	1
	Interleaved



[bookmark: _Toc19798781]

7.3.1.3.1	Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration and available LBT bandwidth. 
The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTI:
-	Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N.
-    If the higher layer parameter availableLBT-BandwidthsPerCell-r16 is configured, 
-	Available LBT bandwidth Indicator 1, Available LBT bandwidth Indicator 2, …, Available LBT bandwidth Indicator N, 
-   If the higher layer parameter CO-DurationPerCell-r16 is configured
-	 COT duration indicator 1, COT duration indicator 2, …, COT duration indicator N.
The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Subclause 11.1.1 of [5, TS 38.213]. 
oleObject49.bin

oleObject50.bin

image39.wmf
)

1

(

)

1

(

part1

-

CSI

1

part2

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject51.bin

image40.wmf
)

1

(

)

1

(

)

1

(

part1

-

CSI

ACK

1

part2

-

CSI

G

G

Q

N

M

G

m

L

-

-

×

×

=


oleObject52.bin

image41.wmf
)

2

(

)

2

(

part1

-

CSI

2

part2

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject53.bin

image42.wmf
)

2

(

)

2

(

)

2

(

part1

-

CSI

ACK

2

part2

-

CSI

G

G

Q

N

M

G

m

L

-

-

×

×

=


oleObject54.bin

image43.wmf
(

)

(

)

CSI-part1CSI-part1ACK

1

(1)min/2 , (1)

LmLmLmrvd

GNQGNQMNQG

êú

=××××××-

ëû


oleObject55.bin

oleObject56.bin

oleObject57.bin

oleObject58.bin

image44.wmf
2

PUSCH

hop

=

N


oleObject59.bin

image45.wmf
)

1

(

PUSCH

hop

symb,

N


oleObject60.bin

image46.wmf
)

2

(

PUSCH

hop

symb,

N


image1.wmf
SCH

UL

1

SCH

UL

3

SCH

UL

2

SCH

UL

1

SCH

UL

0

SCH

UL

,...,

,

,

,

-

-

-

-

-

-

-

G

g

g

g

g

g


oleObject61.bin

image47.wmf
L

N


oleObject62.bin

image48.wmf
m

Q


oleObject63.bin

image49.wmf
(

)

(

)

l

M

M

N

l

UCI

SC

1

1

0

1

PUSCH

hop

symb,

å

-

=

=


oleObject64.bin

image50.wmf
(

)

(

)

(

)

(

)

l

M

M

N

N

N

l

UCI

SC

1

2

1

1

2

PUSCH

hop

symb,

PUSCH

hop

symb,

PUSCH

hop

symb,

å

-

+

=

=


oleObject65.bin

image51.wmf
(

)

(

)

PUSCH

symb,hop

(1)

11

UCI

3SC

N

ll

MMl

-

=

=

å


oleObject1.bin

oleObject66.bin

oleObject67.bin

image52.wmf
(1)

CSI

l


oleObject68.bin

image53.wmf
ACK

ACK

)

1

(

G

G

=


oleObject69.bin

image54.wmf
part1

-

CSI

part1

-

CSI

)

1

(

G

G

=


oleObject70.bin

image55.wmf
part2

-

CSI

part2

-

CSI

)

1

(

G

G

=


oleObject71.bin

image2.wmf
ACK

1

ACK

3

ACK

2

ACK

1

ACK

0

ACK

,...,

,

,

,

-

G

g

g

g

g

g


image56.wmf
1

PUSCH

hop

=

N


oleObject72.bin

image57.wmf
PUSCH

all

symb,

PUSCH

hop

symb,

)

1

(

N

N

=


oleObject73.bin

oleObject74.bin

image58.wmf
UL-SCHUL-SCH

ll

F=F


oleObject75.bin

oleObject76.bin

image59.wmf
(

)

UL-SCHUL-SCH

sc

l

Ml

=F


oleObject77.bin

oleObject2.bin

oleObject78.bin

image60.wmf
UCIUCI

ll

F=F


oleObject79.bin

oleObject80.bin

image61.wmf
(

)

UCIUCI

sc

l

Ml

=F


oleObject81.bin

oleObject82.bin

image62.wmf
ACK

2

O

=


oleObject83.bin

image63.wmf
ACK

rvd

G


image3.wmf
part1

-

CSI

1

part1

-

CSI

3

part1

-

CSI

2

part1

-

CSI

1

part1

-

CSI

0

part1

-

CSI

,...,

,

,

,

-

G

g

g

g

g

g


oleObject84.bin

image64.wmf
(

)

ACKACK

rvdrvd

(1)/2

LmLm

GNQGNQ

êú

=××××

ëû


oleObject85.bin

image65.wmf
(

)

ACKACK

rvdrvd

(2)/2

LmLm

GNQGNQ

éù

=××××

êú


oleObject86.bin

image66.wmf
ACKACK

rvdrvd

(1)

GG

=


oleObject87.bin

image67.wmf
rvd

l

F


oleObject88.bin

oleObject89.bin

oleObject3.bin

oleObject90.bin

image68.wmf
0

)

1

(

ACK

count

=

m


oleObject91.bin

image69.wmf
0

)

2

(

ACK

count

=

m


oleObject92.bin

image70.wmf
Æ

=

F

rvd

l


oleObject93.bin

oleObject94.bin

image71.wmf
1

=

i


oleObject95.bin

image4.wmf
part2

-

CSI

1

part2

-

CSI

3

part2

-

CSI

2

part2

-

CSI

1

part2

-

CSI

0

part2

-

CSI

,...,

,

,

,

-

G

g

g

g

g

g


image72.wmf
PUSCH

hop

N


oleObject96.bin

image73.wmf
)

(

i

l

l

=


oleObject97.bin

image74.wmf
ACKACK

countrvd

()()

miGi

<


oleObject98.bin

image75.wmf
(

)

UCI

sc

0

Ml

>


oleObject99.bin

image76.wmf
(

)

ACKACKUCI

rvdcountsc

()()

Lm

GimiMlNQ

-³××


oleObject100.bin

oleObject4.bin

image77.wmf
1

=

d


oleObject101.bin

image78.wmf
(

)

REUL-SCH

countsc

mMl

=


oleObject102.bin

image79.wmf
(

)

ACKACKUCI

rvdcountsc

()()

Lm

GimiMlNQ

-<××


oleObject103.bin

image80.wmf
(

)

(

)

UCIACKACK

scrvdcount

()()

Lm

dMlNQGimi

êú

=××-

ëû


oleObject104.bin

image81.wmf
(

)

(

)

REACKACK

countrvdcount

()()/

Lm

mGimiNQ

éù

=-×

êú


oleObject105.bin

image82.wmf
0

=

j


oleObject106.bin

image83.wmf
1

RE

count

-

m


oleObject107.bin

image84.wmf
(

)

{

}

rvdrvdUL-SCH

lll

jd

F=FF×

U


oleObject108.bin

image85.wmf
m

L

Q

N

i

m

i

m

×

+

=

)

(

)

(

ACK

count

ACK

count


oleObject109.bin

image86.wmf
1

+

=

l

l


oleObject110.bin

oleObject111.bin

oleObject112.bin

image87.wmf
(

)

rvd

rvd

 

sc,

l

l

M

F

=

F


oleObject113.bin

image88.wmf
rvd

l

F


oleObject114.bin

oleObject115.bin

oleObject116.bin

image89.wmf
0

ACK

all

count,

=

m


oleObject117.bin

image5.wmf
1

3

2

1

0

,...,

,

,

,

-

G

g

g

g

g

g


image90.wmf
1

=

i


oleObject118.bin

image91.wmf
PUSCH

hop

N


oleObject119.bin

oleObject120.bin

image92.wmf
)

(

)

(

ACK

ACK

count

i

G

i

m

<


oleObject121.bin

oleObject122.bin

image93.wmf
(

)

ACKACKUCI

countsc

()()

Lm

GimiMlNQ

-³××


oleObject123.bin

oleObject5.bin

oleObject124.bin

image94.wmf
(

)

REUCI

countsc

mMl

=


oleObject125.bin

image95.wmf
(

)

ACKACKUCI

countsc

()()

Lm

GimiMlNQ

-<××


oleObject126.bin

image96.wmf
(

)

(

)

UCIACKACK

sccount

()()

Lm

dMlNQGimi

êú

=××-

ëû


oleObject127.bin

image97.wmf
(

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

ACK

count

ACK

RE

count


oleObject128.bin

oleObject129.bin

image6.wmf
l


oleObject130.bin

image98.wmf
(

)

UCI

l

kjd

=F×


oleObject131.bin

image99.wmf
0

=

v


oleObject132.bin

image100.wmf
1

-

×

m

L

Q

N


oleObject133.bin

image101.wmf
ACK

,

,

ACK

all

 

count,

m

v

k

l

g

g

=


oleObject134.bin

image102.wmf
1

ACK

count,all

ACK

count,all

+

=

m

m


oleObject6.bin

oleObject135.bin

image103.wmf
1

)

(

)

(

ACK

count

ACK

count

+

=

i

m

i

m


oleObject136.bin

image104.wmf
UCI

,

ltmp

F=Æ


oleObject137.bin

oleObject138.bin

oleObject139.bin

image105.wmf
(

)

UCIUCIUCI

,,

ltmpltmpl

jd

F=FF×

U


oleObject140.bin

image106.wmf
UCIUCIUCI

,

\

llltmp

F=FF


image7.wmf
1

PUSCH

all

symb,

-

N


oleObject141.bin

image107.wmf
UL-SCHUL-SCHUCI

,

\

llltmp

F=FF


oleObject142.bin

oleObject143.bin

oleObject144.bin

oleObject145.bin

image108.wmf
0

)

1

(

part1

-

CSI

count

=

m


oleObject146.bin

image109.wmf
0

)

2

(

part1

-

CSI

count

=

m


oleObject147.bin

oleObject7.bin

image110.wmf
0

part1

-

CSI

count,all

=

m


oleObject148.bin

image111.wmf
1

=

i


oleObject149.bin

image112.wmf
PUSCH

hop

N


oleObject150.bin

image113.wmf
(i)

l

l

CSI

=


oleObject151.bin

image114.wmf
(

)

(

)

UCI

scsc, rvd

0

MlMl

F

-£


oleObject152.bin

image8.wmf
PUSCH

all

symb,

N


image115.wmf
1

+

=

l

l


oleObject153.bin

image116.wmf
)

(

)

(

part1

-

CSI

part1

-

CSI

count

i

G

i

m

<


oleObject154.bin

image117.wmf
(

)

(

)

UCI

scsc, rvd

0

MlMl

F

->


oleObject155.bin

image118.wmf
(

)

(

)

(

)

CSI-part1CSI-part1UCI

countscsc, rvd

()()

Lm

GimiMlMlNQ

F

-³-××


oleObject156.bin

oleObject157.bin

image119.wmf
(

)

(

)

REUCI

countscsc, rvd

mMlMl

F

=-


oleObject8.bin

oleObject158.bin

image120.wmf
(

)

(

)

(

)

CSI-part1CSI-part1UCI

countscsc, rvd

()()

Lm

GimiMlMlNQ

F

-<-××


oleObject159.bin

image121.wmf
(

)

(

)

(

)

(

)

UCICSI-part1CSI-part1

scsc, rvdcount

()()

Lm

dMlMlNQGimi

F

êú

=-××-

ëû


oleObject160.bin

image122.wmf
(

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

part1

-

CSI

count

part1

-

CSI

RE

count


oleObject161.bin

image123.wmf
tempUCIrvd

\

lll

F=FF


oleObject162.bin

oleObject163.bin

image9.wmf
k


oleObject164.bin

image124.wmf
(

)

temp

l

kjd

=F×


oleObject165.bin

oleObject166.bin

oleObject167.bin

image125.wmf
part1

-

CSI

,

,

part1

-

CSI

all

 

count,

m

v

k

l

g

g

=


oleObject168.bin

image126.wmf
1

part1

-

CSI

all

count,

part1

-

CSI

all

count,

+

=

m

m


oleObject169.bin

image127.wmf
1

)

(

)

(

part1

-

CSI

count

part1

-

CSI

count

+

=

i

m

i

m


oleObject9.bin

oleObject170.bin

oleObject171.bin

oleObject172.bin

oleObject173.bin

image128.wmf
(

)

UCIUCItemp

,,

ltmpltmpl

jd

F=FF×

U


oleObject174.bin

oleObject175.bin

oleObject176.bin

oleObject177.bin

oleObject178.bin

image10.wmf
1

PUSCH

sc

-

M


oleObject179.bin

image129.wmf
0

)

1

(

part2

-

CSI

count

=

m


oleObject180.bin

image130.wmf
0

)

2

(

part2

-

CSI

count

=

m


oleObject181.bin

image131.wmf
0

part2

-

CSI

all

count,

=

m


oleObject182.bin

image132.wmf
1

=

i


oleObject183.bin

image133.wmf
PUSCH

hop

N


oleObject10.bin

oleObject184.bin

oleObject185.bin

image134.wmf
(

)

UCI

sc

0

Ml

£


oleObject186.bin

image135.wmf
1

+

=

l

l


oleObject187.bin

image136.wmf
)

(

)

(

part2

-

CSI

part2

-

CSI

count

i

G

i

m

<


oleObject188.bin

image137.wmf
(

)

UCI

sc

0

Ml

>


oleObject189.bin

image11.wmf
PUSCH

sc

M


image138.wmf
(

)

CSI-part2CSI-part2UCI

countsc

()()

Lm

GimiMlNQ

-³××


oleObject190.bin

oleObject191.bin

image139.wmf
(

)

REUCI

countsc

mMl

=


oleObject192.bin

image140.wmf
(

)

CSI-part2CSI-part2UCI

countsc

()()

Lm

GimiMlNQ

-<××


oleObject193.bin

image141.wmf
(

)

(

)

UCICSI-part2CSI-part2

sccount

()()

Lm

dMlNQGimi

êú

=××-

ëû


oleObject194.bin

image142.wmf
(

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

part2

-

CSI

count

part2

-

CSI

RE

count


oleObject11.bin

oleObject195.bin

oleObject196.bin

oleObject197.bin

image143.wmf
(

)

UCI

l

kjd

=F×


oleObject198.bin

oleObject199.bin

oleObject200.bin

image144.wmf
part2

-

CSI

,

,

part2

-

CSI

all

 

count,

m

v

k

l

g

g

=


oleObject201.bin

image145.wmf
1

part2

-

CSI

all

count,

part2

-

CSI

all

count,

+

=

m

m


image12.wmf
UL-SCH

l

F


oleObject202.bin

image146.wmf
1

)

(

)

(

part2

-

CSI

count

part2

-

CSI

count

+

=

i

m

i

m


oleObject203.bin

oleObject204.bin

oleObject205.bin

oleObject206.bin

oleObject207.bin

oleObject208.bin

oleObject209.bin

oleObject210.bin

oleObject12.bin

oleObject211.bin

oleObject212.bin

image147.wmf
0

SCH

UL

count

=

-

m


oleObject213.bin

image148.wmf
0

=

l


oleObject214.bin

image149.wmf
1

PUSCH

all

symb,

-

N


oleObject215.bin

image150.wmf
(

)

UL-SCH

sc

0

Ml

>


oleObject216.bin

oleObject13.bin

oleObject217.bin

image151.wmf
(

)

UL-SCH

sc

1

Ml

-


oleObject218.bin

image152.wmf
(

)

UL-SCH

l

kj

=F


oleObject219.bin

oleObject220.bin

oleObject221.bin

image153.wmf
SCH

UL

,

,

SCH

UL

count

-

-

=

m

v

k

l

g

g


oleObject222.bin

image154.wmf
1

SCH

UL

count

SCH

UL

count

+

=

-

-

m

m


oleObject14.bin

oleObject223.bin

oleObject224.bin

oleObject225.bin

oleObject226.bin

image155.wmf
1

=

i


oleObject227.bin

image156.wmf
PUSCH

hop

N


oleObject228.bin

oleObject229.bin

oleObject230.bin

image13.wmf
1

...,

 

,

2

 

,

1

 

,

0

PUSCH

all

symb,

-

=

N

l


image157.wmf
(

)

sc, rvd

0

Ml

F

>


oleObject231.bin

image158.wmf
(

)

ACKACK

countsc, rvd

()()

Lm

GimiMlNQ

F

-³××


oleObject232.bin

oleObject233.bin

image159.wmf
(

)

RE

countsc, rvd

mMl

F

=


oleObject234.bin

image160.wmf
(

)

ACKACK

countsc, rvd

()()

Lm

GimiMlNQ

F

-<××


oleObject235.bin

image161.wmf
(

)

(

)

ACKACK

sc, rvdcount

()()

Lm

dMlNQGimi

F

êú

=××-

ëû


oleObject15.bin

oleObject236.bin

image162.wmf
(

)

(

)

é

ù

m

L

Q

N

i

m

i

G

m

×

-

=

/

)

(

)

(

ACK

count

ACK

RE

count


oleObject237.bin

oleObject238.bin

oleObject239.bin

image163.wmf
(

)

rvd

l

kjd

=F×


oleObject240.bin

oleObject241.bin

oleObject242.bin

oleObject243.bin

image14.wmf
(

)

UL-SCHUL-SCH

sc

l

Ml

=F


oleObject244.bin

oleObject245.bin

oleObject246.bin

image164.wmf
0

=

t


oleObject247.bin

oleObject248.bin

oleObject249.bin

oleObject250.bin

image165.wmf
(

)

UL-SCH

sc

1

Ml

-


oleObject251.bin

oleObject16.bin

image166.wmf
(

)

UL-SCH

l

kj

=F


oleObject252.bin

oleObject253.bin

oleObject254.bin

image167.wmf
v

k

l

t

g

g

,

,

=


oleObject255.bin

image168.wmf
1

+

=

t

t


oleObject256.bin

image169.wmf
1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a


oleObject257.bin

oleObject17.bin

image170.wmf
A


oleObject258.bin

image171.wmf
0

a


oleObject259.bin

image172.wmf
7

3

2

1

,...,

,

,

,

+

+

+

+

A

A

A

A

A

a

a

a

a

a


oleObject260.bin

image173.wmf
3

2

1

,

,

,

+

+

+

A

A

A

A

a

a

a

a


oleObject261.bin

image174.wmf
4

+

A

a


oleObject262.bin

image15.wmf
(

)

UL-SCH

l

j

F


image175.wmf
HRF

a


oleObject263.bin

image176.wmf
max

64

L

=


oleObject264.bin

image177.wmf
7

6

5

,

,

+

+

+

A

A

A

a

a

a


oleObject265.bin

image178.wmf
5

+

A

a


oleObject266.bin

image179.wmf
SSB

k


oleObject267.bin

oleObject18.bin

image180.wmf
7

6

,

+

+

A

A

a

a


oleObject268.bin

image181.wmf
8

+

=

A

A


oleObject269.bin

image182.wmf
0

SFN

=

j


oleObject270.bin

image183.wmf
10

HRF

=

j


oleObject271.bin

image184.wmf
11

SSB

=

j


oleObject272.bin

image16.wmf
j


image185.wmf
14

other

=

j


oleObject273.bin

image186.wmf
0

=

i


oleObject274.bin

image187.wmf
1

-

A


oleObject275.bin

image188.wmf
i

a


oleObject276.bin

image189.wmf
i

j

G

a

a

=

)

(

SFN


oleObject277.bin

oleObject19.bin

image190.wmf
1

SFN

SFN

+

=

j

j


oleObject278.bin

image191.wmf
i

a


oleObject279.bin

image192.wmf
i

j

G

a

a

=

)

(

HRF


oleObject280.bin

image193.wmf
7

5

+

£

£

+

A

i

A


oleObject281.bin

image194.wmf
i

j

G

a

a

=

)

(

SSB


oleObject282.bin

oleObject20.bin

image195.wmf
1

SSB

SSB

+

=

j

j


oleObject283.bin

image196.wmf
(

)

i

j

G

a

a

=

Other


oleObject284.bin

image197.wmf
1

Other

Other

+

=

j

j


oleObject285.bin

image198.wmf
max

L


oleObject286.bin

image199.wmf
)

(

j

G


oleObject287.bin

image17.wmf
UCI

l

F


image200.wmf
)

(

j

G


oleObject288.bin

image201.wmf
j


oleObject289.bin

image202.wmf
(

)

j

G


oleObject290.bin

oleObject291.bin

oleObject292.bin

oleObject293.bin

oleObject294.bin

oleObject21.bin

oleObject295.bin

oleObject296.bin

oleObject297.bin

oleObject298.bin

oleObject299.bin

oleObject300.bin

oleObject301.bin

oleObject302.bin

oleObject303.bin

oleObject304.bin

oleObject22.bin

image203.wmf
0

a


oleObject305.bin

image204.wmf
1

-

A

a


oleObject306.bin

image205.wmf
0

a


oleObject307.bin

oleObject308.bin

image206.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N


oleObject309.bin

image207.wmf
BWP

UL,

RB

N


oleObject23.bin

oleObject310.bin

image208.wmf
UL_hop

N


oleObject311.bin

image209.wmf
1

UL_hop

=

N


oleObject312.bin

image210.wmf
2

UL_hop

=

N


oleObject313.bin

image211.wmf
é

ù

UL_hop

BWP

UL,

RB

BWP

UL,

RB

2

)

2

/

)

1

(

(

log

N

N

N

-

+


oleObject314.bin

image212.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N


oleObject24.bin

oleObject315.bin

oleObject316.bin

oleObject317.bin

oleObject318.bin

oleObject319.bin

image213.wmf
50

BWP

UL,

RB

<

N


oleObject320.bin

image214.wmf
2

UL_hop

=

N


oleObject321.bin

oleObject322.bin

image18.wmf
(

)

UCIUCI

sc

l

Ml

=F


oleObject323.bin

image215.wmf
id

rv


oleObject324.bin

image216.wmf
BWP,RRC

n


oleObject325.bin

image217.wmf
é

ù

)

(

log

BWP

2

n


oleObject326.bin

image218.wmf
1

RRC

BWP,

BWP

+

=

n

n


oleObject327.bin

image219.wmf
BWP,RRC

3

n

£


oleObject25.bin

oleObject328.bin

image220.wmf
RRC

BWP,

BWP

n

n

=


oleObject329.bin

oleObject330.bin

image221.wmf
RBG

N


oleObject331.bin

oleObject332.bin

oleObject333.bin

image222.wmf
é

ù

(

)

1

,

 

)

2

/

)

1

(

(

log

max

RBG

BWP

UL,

RB

BWP

UL,

RB

2

+

+

N

N

N


oleObject334.bin

oleObject26.bin

oleObject335.bin

oleObject336.bin

oleObject337.bin

oleObject338.bin

image223.wmf
2

UL_hop

=

N


oleObject339.bin

oleObject340.bin

image224.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N


oleObject341.bin

image225.wmf
é

ù

)

(

log

2

I


image19.wmf
(

)

UCI

l

j

F


oleObject342.bin

image226.wmf
{

}

ú

ú

ú

ù

ê

ê

ê

é

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

å

=

SRS

max

,

min

1

SRS

2

log

N

L

k

k

N


oleObject343.bin

image227.wmf
(

)

é

ù

SRS

2

log

N


oleObject344.bin

image228.wmf
SRS

N


oleObject345.bin

oleObject346.bin

oleObject347.bin

image229.wmf
(

)

é

ù

SRS

2

log

N


oleObject27.bin

oleObject348.bin

oleObject349.bin

image230.wmf
{

}

max,

AB

xx


oleObject350.bin

image231.wmf
A

x


oleObject351.bin

image232.wmf
B

x


oleObject352.bin

image233.wmf
AB

xx

-


oleObject353.bin

oleObject28.bin

oleObject354.bin

oleObject355.bin

image234.wmf
1

max

=

L


oleObject356.bin

image235.wmf
2

SRS

=

N


oleObject357.bin

image236.wmf
3

SRS

=

N


oleObject358.bin

image237.wmf
4

SRS

=

N


oleObject359.bin

oleObject29.bin

image238.wmf
2

max

=

L


oleObject360.bin

oleObject361.bin

oleObject362.bin

image239.wmf
4

SRS

=

N


oleObject363.bin

image240.wmf
3

max

=

L


oleObject364.bin

oleObject365.bin

oleObject366.bin

image20.wmf
UCI

l

F=Æ


oleObject367.bin

image241.wmf
4

max

=

L


oleObject368.bin

oleObject369.bin

oleObject370.bin

oleObject371.bin

oleObject372.bin

oleObject373.bin

image242.wmf
é

ù

)

(

log

BWP

2

n


oleObject374.bin

oleObject30.bin

image243.wmf
1

RRC

BWP,

BWP

+

=

n

n


oleObject375.bin

oleObject376.bin

image244.wmf
RRC

BWP,

BWP

n

n

=


oleObject377.bin

image245.wmf
BWP

DL,

RB

N


oleObject378.bin

image246.wmf
RBG

N


oleObject379.bin

oleObject380.bin

image21.wmf
UCIUL-SCH

ll

F=F


image247.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

DL,

RB

BWP

DL,

RB

2

+

N

N


oleObject381.bin

image248.wmf
é

ù

(

)

1

,

 

)

2

/

)

1

(

(

log

max

RBG

BWP

DL,

RB

BWP

DL,

RB

2

+

+

N

N

N


oleObject382.bin

oleObject383.bin

image249.wmf
é

ù

)

2

/

)

1

(

(

log

BWP

DL,

RB

BWP

DL,

RB

2

+

N

N


oleObject384.bin

image250.wmf
é

ù

)

(

log

2

I


oleObject385.bin

image251.wmf
é

ù

)

1

(

log

2

+

ZP

n


oleObject31.bin

oleObject386.bin

image252.wmf
ZP

n


oleObject387.bin

oleObject388.bin

image253.wmf
{

}

1

,...,

0

-

u

p

p


oleObject389.bin

oleObject390.bin

oleObject391.bin

oleObject392.bin

oleObject393.bin

image22.wmf
)

1

(

l


oleObject394.bin

oleObject395.bin

oleObject32.bin

image23.wmf
)

2

(

l


oleObject33.bin

image24.wmf
(1)

CSI

l


oleObject34.bin

image25.wmf
(2)

CSI

l


oleObject35.bin

image26.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

ACK

ACK


oleObject36.bin

image27.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

ACK

ACK


oleObject37.bin

image28.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

part1

-

CSI

part1

-

CSI


oleObject38.bin

image29.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

part1

-

CSI

part1

-

CSI


oleObject39.bin

image30.wmf
(

)

ë

û

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

1

(

part2

-

CSI

part2

-

CSI


oleObject40.bin

image31.wmf
(

)

é

ù

m

L

m

L

Q

N

G

Q

N

G

×

×

×

×

=

2

/

)

2

(

part2

-

CSI

part2

-

CSI


oleObject41.bin

image32.wmf
(

)

(

)

ACKACK

3

(1)min/2 , 

LmLmLm

GNQGNQMNQ

êú

=××××××

ëû


oleObject42.bin

image33.wmf
)

1

(

)

2

(

ACK

ACK

ACK

G

G

G

-

=


oleObject43.bin

image34.wmf
)

1

(

)

1

(

ACK

1

part1

-

CSI

G

Q

N

M

G

m

L

-

×

×

=


oleObject44.bin

image35.wmf
)

1

(

)

2

(

part1

-

CSI

part1

-

CSI

part1

-

CSI

G

G

G

-

=


oleObject45.bin

image36.wmf
(

)

(

)

ACKACK

3

(1)min/2 , 

LmLmLm

GNQGNQMNQ

êú

=××××××

ëû


oleObject46.bin

oleObject47.bin

image37.wmf
(

)

ë

û

(

)

)

1

(

 

,

 

2

/

min

)

1

(

ACK

1

part1

-

CSI

part1

-

CSI

G

Q

N

M

Q

N

G

Q

N

G

m

L

m

L

m

L

-

×

×

×

×

×

×

=


oleObject48.bin

image38.wmf
(

)

(

)

CSI-part1CSI-part1ACK

1

(1)min/2 , (1)

LmLmLmrvd

GNQGNQMNQG

êú

=××××××-

ëû


