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[bookmark: _Toc19798681][bookmark: _Toc26467152][bookmark: _Toc29326506][bookmark: _Toc29327656][bookmark: _Toc36045846][bookmark: _Toc36046106][bookmark: _Toc36046252][bookmark: _Toc45209169][bookmark: _Toc51852342][bookmark: _Toc129874417][bookmark: _Toc11352076][bookmark: _Toc20317966][bookmark: _Toc27299864][bookmark: _Toc29673129][bookmark: _Toc29673270][bookmark: _Toc29674263][bookmark: _Toc36645493][bookmark: _Toc45810538][bookmark: _Toc130409737][bookmark: _Toc29326632][bookmark: _Toc29327782][bookmark: _Toc36045972][bookmark: _Toc36046232][bookmark: _Toc36046378][bookmark: _Toc45209295][bookmark: _Toc51852469][bookmark: _Toc129874557]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 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	Demodulation reference signal
HARQ	Hybrid automatic repeat request 
HARQ-ACK	Hybrid automatic repeat request acknowledgement 
LDPC	Low density parity check
LI	Layer indicator
MBS	Multicast broadcast services
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
PSBCH	Physical sidelink broadcast channel
PSCCH	Physical sidelink control channel
PSFCH	Physical sidelink feedback channel
PSSCH	Physical sidelink shared 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
SCI	Sidelink control information
SFCI	Sidelink feedback control information
SFN	System frame number
SL	Sidelink
SL-BCH	Sidelink broadcast channel
SL PRS               Sidelink positioning reference signal
SL-SCH	Sidelink shared channel
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

< Unchanged parts are omitted >
[bookmark: _Toc19798771][bookmark: _Toc26467242][bookmark: _Toc29326603][bookmark: _Toc29327753][bookmark: _Toc36045943][bookmark: _Toc36046203][bookmark: _Toc36046349][bookmark: _Toc45209266][bookmark: _Toc51852439][bookmark: _Toc129874521]7.3	Downlink control information
A DCI transports downlink control information for one or more cells with one RNTI. 
The following coding steps can be identified:
-	Information element multiplexing
-	CRC attachment
-	Channel coding
-	Rate matching
[bookmark: _Toc19798772][bookmark: _Toc26467243][bookmark: _Toc29326604][bookmark: _Toc29327754][bookmark: _Toc36045944][bookmark: _Toc36046204][bookmark: _Toc36046350][bookmark: _Toc45209267][bookmark: _Toc51852440][bookmark: _Toc129874522]7.3.1	DCI formats
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 one or multiple PUSCH in one cell, or indicating downlink feedback information for configured grant PUSCH (CG-DFI)

	0_2
	Scheduling of PUSCH in one cell

	1_0
	Scheduling of PDSCH in one cell

	1_1
	Scheduling of one or multiple PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook feedback

	1_2
	Scheduling of PDSCH in one cell

	2_0
	Notifying a group of UEs of the slot format, available RB sets, COT duration and search space set group switching

	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

	2_4
	Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE

	2_5
	Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

	2_6
	Notifying the power saving information outside DRX Active Time for one or more UEs

	2_7
	Notifying paging early indication and TRS availability indication for one or more UEs.

	3_0
	Scheduling of NR sidelink in one cell

	3_1
	Scheduling of LTE sidelink in one cell

	3_2
	Scheduling of NR SL PRS in one cell

	4_0
	Schedulng of PDSCH with CRC scrambled by MCCH-RNTI/G-RNTI for broadcast

	4_1
	Schedulng of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast

	4_2
	Schedulng of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast





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.
If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by the relevant entry in pdsch-HARQ-ACK-CodebookList-r16 in this clause.
If a UE is configured with pdsch-HARQ-ACK-CodebookListMulticast-r17, pdsch-HARQ-ACK-Codebook is replaced by the relevant entry in pdsch-HARQ-ACK-CodebookListMulticast-r17 in this clause.
< Unchanged parts are omitted >

[bookmark: _Toc29326621][bookmark: _Toc29327771][bookmark: _Toc36045961][bookmark: _Toc36046221][bookmark: _Toc36046367][bookmark: _Toc45209284][bookmark: _Toc51852458][bookmark: _Toc129874542]7.3.1.4	DCI formats for scheduling of sidelink
< Unchanged parts are omitted >
[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459][bookmark: _Toc129874543]7.3.1.4.3	Format 3_2
DCI format 3_2 is used for scheduling of NR SL PRS in one cell. 
The following information is transmitted by means of the DCI format 3_2 with CRC scrambled by XX-RNTI or YY-CS-RNTI: 
-	Resource pool index – bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured.
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in [6, TS 38.214]
-	First SL PRS indicator -  bits indicating the SL PRS resource ID for the first SL PRS transmission, where the value  is the total number of SL PRS resources within a slot in a dedicated resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SCI format 1-B fields according to clause 8.3.1.2:
-	Time resource assignment
-	Resource ID indication
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_2 with CRC scrambled by YY-CS-RNTI; otherwise 3 bits as defined in clause XYZ of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_2 with CRC scrambled by YY-CS-RNTI, this field is reserved for DCI format 3_2 with CRC scrambled by XX-RNTI. 
-	Padding bits, if required
< Unchanged parts are omitted >
8.3	Sidelink control information on PSCCH
SCI carried on PSCCH is a 1st-stage SCI, which transports sidelink scheduling information.
[bookmark: _Toc29326633][bookmark: _Toc29327783][bookmark: _Toc36045973][bookmark: _Toc36046233][bookmark: _Toc36046379][bookmark: _Toc45209296][bookmark: _Toc51852470][bookmark: _Toc129874558]8.3.1	1st-stage SCI formats
The fields defined in each of the 1st-stage SCI 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, 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 .
8.3.1.1	SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
< Unchanged parts are omitted >
-	2nd-stage SCI format – 2 bits as defined in Table 8.3.1.1-1.
-	Beta_offset indicator – 2 bits as provided by higher layer parameter sl-BetaOffsets2ndSCI and Table 8.3.1.1-2.
-	Number of DMRS port – 1 bit as defined in Table 8.3.1.1-3.
-	Modulation and coding scheme – 5 bits as defined in clause 8.1.3 of [6, TS 38.214].
-	Additional MCS table indicator – as defined in clause 8.1.3.1 of [6, TS 38.214]: 1 bit if one MCS table is configured by higher layer parameter sl-Additional-MCS-Table; 2 bits if two MCS tables are configured by higher layer parameter sl-Additional-MCS-Table; 0 bit otherwise.
-	PSFCH overhead indication – 1 bit as defined clause 8.1.3.2 of [6, TS 38.214] if higher layer parameter sl-PSFCH-Period = 2 or 4; 0 bit otherwise.
-	Reserved – a number of bits as determined by the following:
-	bits as configured by higher layer parameter sl-NumReservedBits, with value set to zero, if higher layer parameter sl-IndicationUE-B is not configured, or if higher layer parameter sl-IndicationUE-B is configured to 'disabled';
-	 bits otherwise, with value set to zero.
-	Conflict information receiver flag – 0 or 1 bit
-	1 bit if higher layer parameter sl-IndicationUE-B is configured to 'enabled', where the bit value of 0 indicates that the UE cannot be a UE to receive conflict information and the bit value of 1 indicates that the UE can be a UE to receive conflict information as defined in Clause 16.3.0 of [5, TS 38.213];
-	0 bit otherwise.

Table 8.3.1.1-1: 2nd-stage SCI formats
	Value of 2nd-stage SCI format field
	2nd-stage SCI format

	00
	SCI format 2-A

	01
	SCI format 2-B

	10
	SCI format 2-C

	11
	ReservedSCI format 2-D



Table 8.3.1.1-2: Mapping of Beta_offset indicator values to indexes in Table 9.3-2 of [5, TS38.213]
	Value of Beta_offset indicator
	Beta_offset index in Table 9.3-2 of [5, TS38.213]

	00
	1st index provided by higher layer parameter sl-BetaOffsets2ndSCI

	01
	2nd index provided by higher layer parameter sl-BetaOffsets2ndSCI

	10
	3rd index provided by higher layer parameter sl-BetaOffsets2ndSCI

	11
	4th index provided by higher layer parameter sl-BetaOffsets2ndSCI



Table 8.3.1.1-3: Number of DMRS port(s)
	Value of the Number of DMRS port field
	Antenna ports

	0
	1000

	1
	1000 and 1001



< Unchanged parts are omitted >
[bookmark: _Toc29326634][bookmark: _Toc29327784][bookmark: _Toc36045974][bookmark: _Toc36046234][bookmark: _Toc36046380][bookmark: _Toc45209297][bookmark: _Toc51852471][bookmark: _Toc129874559]8.3.1.2	SCI format 1-B
SCI format 1-B is used for the scheduling of SL PRS for a dedicated resource pool.  
The following information is transmitted by means of the SCI format 1-B:
-	Priority – 3 bits as specified in clause x.x of [12, TS 23.586] and clause x.x of [8, TS 38.321]. Value '000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value '2', and so on. 
-	Source ID – 12 or 24 bits determined by higher layer parameter XYZ, as defined in clause x.x of [6, TS 38.214].
-	Destination ID – 24 bits as defined in clause x.x of [6, TS 38.214]. 
-	Cast type indicator – 2 bits as defined in Table 8.3.1.2-1 and in clause x.x of [6, TS 38.214].
-	Resource reservation period –  bits as defined in clause xx of [5, TS 38.213], where  is the number of entries in the higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP, if higher layer parameter reservationPeriodAllowed-Dedicated-SL-PRS-RP is configured; 0 bit otherwise.
-	Time resource assignment – 5 bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3, as defined in clause x.x.x of [6, TS 38.214].
[bookmark: _Hlk137829588]-	Resource ID indication –bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 2; otherwise x bits when the value of the higher layer parameter sl-MaxNumPerReserveSL-PRS is configured to 3. The value  is the total number of SL PRS resources within a slot in a dedicated resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SL PRS request – 1 bit as defined in clause x.x of [TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Reserved -  bits as configured by higher layer parameter XYZ, with value set to zero.
Table 8.3.1.2-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	[bookmark: OLE_LINK15]Broadcast

	01
	Groupcast 

	10
	Unicast

	11
	Reserved



< Unchanged parts are omitted >
[bookmark: _Toc29326638][bookmark: _Toc29327788][bookmark: _Toc36045978][bookmark: _Toc36046238][bookmark: _Toc36046384][bookmark: _Toc45209301][bookmark: _Toc51852475][bookmark: _Toc129874563]8.4	Sidelink control information on PSSCH
SCI carried on PSSCH is a 2nd-stage SCI, which transports sidelink scheduling information, and/or inter-UE coordination related information.
[bookmark: _Toc29326639][bookmark: _Toc29327789][bookmark: _Toc36045979][bookmark: _Toc36046239][bookmark: _Toc36046385][bookmark: _Toc45209302][bookmark: _Toc51852476][bookmark: _Toc129874564]8.4.1	2nd-stage SCI formats
The fields defined in each of the 2nd-stage SCI 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, 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 .
< Unchanged parts are omitted >
[bookmark: _Toc29326640][bookmark: _Toc29327790][bookmark: _Toc36045980][bookmark: _Toc36046240][bookmark: _Toc36046386][bookmark: _Toc45209303][bookmark: _Toc51852477][bookmark: _Toc129874565]8.4.1.4	SCI format 2-D
SCI format 2-D is used for the decoding of PSSCH and the scheduling of SL PRS for a shared resource pool.
The following information is transmitted by means of the SCI format 2-D:
[bookmark: OLE_LINK10]-	SL PRS resource ID –bits, where the value  is the total number of SL PRS resource IDs within a slot in a shared resource pool for SL PRS transmission and provided by the higher layer parameter XYZ.
-	SL PRS request – 1 bit as defined in clause x.x of [6, TS 38.214] when the higher layer parameter XYZ is provided; 0 bit otherwise.
-	Embedded SCI format – 2 bits. This field indicates the embedded SCI format as defined in Table 8.4.1.4-1.
-	Embedded SCI format payload – number of bits determined according to Table 8.4.1.4-1. This field is set to the associated payload of the embedded SCI format indicated by the ‘Embedded SCI format’ field as defined in Table 8.4.1.4-1.
Table 8.4.1.4-1: Embedded SCI format and payload
	Value of the Embedded SCI format field
	Embedded SCI format
	Embedded SCI format payload

	00
	SCI format 2-A
	Set to all fields included in SCI format 2-A 

	01
	SCI format 2-B
	Set to all fields included in SCI format 2-B

	10
	Reserved
	Reserved

	11
	Reserved
	Reserved


[bookmark: _Toc83205910]
< Unchanged parts are omitted >
[bookmark: _Toc29326643][bookmark: _Toc29327793][bookmark: _Toc36045983][bookmark: _Toc36046243][bookmark: _Toc36046389][bookmark: _Toc45209307][bookmark: _Toc51852481][bookmark: _Toc129874570]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers. 
-	 is the number of subcarriers in OFDM symbol  that carry PSCCH and PSCCH DMRS associated with the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214].  is the number of symbols for SL PRS provided by the higher layer parameter XYZ if the 2nd-stage SCI is SCI format 2-D, and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  
-	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
-	 is the coding rate as indicated by "Modulation and coding scheme" field in SCI format 1-A.
-	 is configured by higher layer parameter sl-Scaling.

The input bit sequence to rate matching is , where  is the number of coded bits.
Rate matching is performed according to Clause 5.4.1 by setting .
The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.
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