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SCS (1 5*2u) Nslotwmh 1\Jframe,usjm ‘[\,[subfrmﬂSJ -

15KHz (u=0) 14 10 1

30KHz (u=1) 14 20 2

60KHz (u=2) 14 40 4

120KHz (u=3) 14 80 8

240KHz (u=4) 14 160 16
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Frequency Range Corresponding frequency range Subcarrier Spacing (SCS)

designation

FR1 450MHz — 6000MHz 15, 30, 60kHz

FR2 24250MHz — 52600MHz 60, 120, 240kHz
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Frequency Range
designation

Corresponding frequency range

Subcarrier Spacing (SCS)

FR1

410MHz —

7125MHz 15, 30, 60kHz

FR2

24250MHz —

52600MHz 60, 120, 240kHz
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Considering that a SCI format | in LTE V2X can allocate up to two time-and-frequency resources for
PSSCH transmission(s), LTE principle could be reused for Ny,y. To be specific, “Time resource
assignment” ficld can be used to indicate the number of PSSCH resources, and/or the slot difference
between two PSSCH transmissions. For instance, when the value of the time resource assignment field
is 0, a single PSSCH resource is scheduled by the SCI format 0_1. When the value of the time resource
assignment field is 1, 2. ..., or 31, the slot difference between two PSSCH resources, denoted by Ngap:
would be 1, 2. ..., 31, respectively. In LTE V2X, retransmission index in a SCI format 1 indicates
whether the indicated 2™ PSSCH resource is transmitted earlier or later than the 1% PSSCH resource
while the 1 PSSCH resource is transmitted in the same subframe where the UE deteets the associated
SCI format 1. In a similar manner. retransmission order can be introduced for NR V2X to indicate the
actual position of the 2" PSSCH resource compared to the 1 PSSCH resource. For instance, if the
value of the transmission order is 0, the 2™ PSSCH will be transmitted Ngap slots later than the 1
PSSCH transmission slot. On the other hand, if the value of the transmission order is 1. the 2™ PSSCH
will be transmitted 74, slots carlicr than the I** PSSCH transmission slot.

Proposal 1: Support transmission order of PSSCH transmission to determine the position of the 2™
PSSCH resource and the 3 PSSCH resource.
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Proposal 2: For time resource assignment, when Nyax is 2,
*  Ifthevalueis 0,
B [ PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sformat 0_1 on PSCCH.
*  Elseifvalueis ngap (0 < ngq, < 31),
B [fretransmission order is 0,
& " PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sormat 0_1 on PSCCH.
& 2" PSSCH resource is transmitted Ngap slots after the 1 PSSCH transmission
slot.
B Else if retransmission order is 1,
& [ PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sformat §_I on PSCCH.
& 2" PSSCH resource is transmitted n gap Slots before the I PSSCH transmission
slot
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Regarding the frequency resource assignment for Ny ay = 2, RIV approach could be reused as in LTE
V2X. In this case, the RIV will indicate the number of sub-channels for the PSSCH transmission(s) and
the starting sub-channel index of the 2™ PSSCH resource. The starting sub-channel of the 1% PSSCH
resource will be the same as the sub-channel where the UE detect the SCI format (_1 scheduling the
PSSCH transmission(s).

Proposal 3: When Ny is 2, reuse RIV interpretation for frequency resource assignment in LTE
V2X.
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In addition, it is necessary to define how to indicate onc or two time gaps efficiently. In our
understanding, the concept of SLIV in time-domain resource allocation for PDSCH or PUSCH could
be reused except that 7 is replaced with 15, 14 is replaced with 31, S'is replaced with nggp o, and L is
replaced with (ngap 1 = Ngape + 1). In this case, if ngepe cqualsto Myep, the UE determines that
the SCI format 0_1 indicates two PSSCH resources.
Proposal 4: For time resource assignment, when Nyay is 3,
*  Ifthevalueis 0, Ngapo = Ngap1 = 0
*  ForthevalueI>0, ngay,o and nyay,, are determined from the value I
n if (ngap.l —Ngapo ) < 15 then
® I=31-(nyep1 — Ngapo) + (Rgapo —1) +1
W Else 30
* ’=31'(31_(ngap,1_n9ap.o))+(Bl_ngap,o)"'l
B Where nga,0 < Ngapy and Ngq, 4 < 31
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Proposal 4°: For time resource assignment, when Npyuy 1s 3,
« Ifthevalueis 0, Nygyo = Nyapq =0 40
© Ifthevalueis I (0<I<32), Nyapo = Ngap1 =1
*  ForthevalueI>31, ngqp,o and nyy, are determined from the value 1
B if (ngap1—1 )< 15 then
® 1=31"(ngpy—1)+ (ngepo—1)+32
B Else
& 1=31-(31- (ngeps — 1))+ (31— gape) + 32
B Where Ngg,0+ Ngap1 < 31
goooogad
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Praposal 5: For time resource assignment, when Nyax is 3,
+ Ifthevalueis ngapg = Ngyy,
B [ PSSCH is transmitted in the same slot where the UE detects the associated SCI

Sformat 0_I on PSCCH.

*  Elseifvalucis ngg,o=mgay, # 0
W [fretransmission order is 0,
® 1" PSSCH is transmitted in the same slot where the UE detects the associated SCI

1=0,

Sormar 0_1 on PSCCH.,
& 2" PSSCH resource is transmitted Ngapa Slots dfter the 1" PSSCH transmission
slot,

W Else if retransmission order is I,
@ 1" PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sormat 0 1 on PSCCH.
& 2" PSSCH resource is transmitted Ngapo Slots before the I PSSCH
transmission sfot
»  Else
B if "Transmission order” in the SCI format 0-1 is 0,
& " PSSCH is transmitted in the same slot where the UE detects the associated SCI
SJormat 0_1 on PSCCH.
& 2" PSSCH resource is transmitted n gapo Slots after the 1" PSSCH transmission
slot.
@ 3" PSSCH resource is transmitted Ngapy Slots after the I PSSCH transmission
slot.
B [Else if "Transmission order" in the SCI format 0-1 is 1,
& " PSSCH is transmitted in the same slot where the UE detects the associated SCI
Jormat 0_1 on PSCCH.
& 2"'PSSCH resourceis transmitted M gqyq slots before the 1" PSSCH
transnission siot.
® 3" PSSCH resource is transmitted Ngapy slots after the 2 PSSCH transmission
slot.
B Elseif "Transmission order" in the SCI format 0-1 is 2,
& " PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sormat 0_I on PSCCH.
® 2" PSSCH resource is transmitted Ngqpq slots before the 1 PSSCH
transmission slot.
€ 3" PSSCH resource is transmitted Ngapo Slots after the 2" PSSCH transmission
slot.
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Proposal 5°: For time resource assignment, when Npyax is 3,
©  Ifthevalueis ngapg = ngapg =0,
W " PSSCH is transmitted in the same slot where the UE detects the associated SCI
format 0_1 on PSCCH.
©  Elseifvalueis Ngqpo=MNgapq # 0
B [fretransmission order is 0,
& " PSSCH is transmitted in the same slot where the UE detects the associated SCI
JSormat 0_1 on PSCCH.
& 2" PSSCH resource is transmitted n gap,o Slots after the 1¥ PSSCH transmission
slot.
B Else if retransmission order is 1,
& 7 PSSCH is transmitted in the same slot where the UE detects the associated SCI
Jormat 0_I on PSCCH.
& 2 PSSCH resource is transmitted n gap,o Slots before the 1" PSSCH
transmission slot
+ Else
W if "Transmission order" in the SCI format 0-1 is 0,
& [ PSSCH is transmitted in the same slot where the UE detects the associated SCI
SJormat 0_1 on PSCCH.
& 2" PSSCH resource is transmitted n gap,o Slots after the I PSSCH transmission
slot.
& 3" PSSCH resource is transmitted Ngapa Slots after the I PSSCH transmission
slot.
B Eise if "Transmission order" in the SCI format 0-1 is 1,
@& [ PSSCH is transmitted in the same slot where the UE detects the associated SCI
Jormat 0_I on PSCCH.
& 2" PSSCH resource is transmitted Ngapo slots before the I PSSCH
transmission slot.
& 3" PSSCH resource is transmitted Ngapa Slots after the I PSSCH transmission
slot.
B Else if "Transmission order" in the SCI format 0-1 is 2,
& [ PSSCH is transmitted in the same slot where the UE detects the associated SCI
Sformat 0_1 on PSCCH.
€ 2" PSSCH resource is transmitted Ngap Slots before the 1" PSSCH
transmission slot.
€ 3" PSSCH resource is transmitted Ngapo slots after the 1" PSSCH transmission
slot.
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Regarding the frequency resource assignment for Nyax = 3. RIV mechanism needs to be modified to
be capable of indicating two starting sub-channel index for the 2™ PSSCH resource and the 3% PSSCH
resource and the number of sub-channels for PSSCH transmission(s). Depending on the number of
allocated sub-channels, the possible number of a combination of two starting sub-channel index is
determined. For instance, when the number of allocated sub-channels is 1, then the combination of
starting sub-channel index (n3t5ew,0 Niuber.1) can be (0,0), (0, 1). ..., (0. Neypen — 1), (1, 0), (1, 1),
vees (1, Nsuben — 1), ..., of (Nsuber — 1. Nsubcn — 1) where Ngypen s the number of sub-channels
in a resource pool. On the other hand, when the number of allocated sub-channcls is Ngypen. then the
combination of starting sub-channel index (ngtgey o, nithi.1) would be (0, 0). In our understanding,
the number of possible combinations of the starting sub-channel index is (Ngypcy — 1)* where nis
the number of allocated sub-channels for PSSCH transmission. In this case, the resource indication
value for Nyax = 3 is determined first in an ascending order of the starting sub-channcl index of the
3" PSSCH resource and second in an ascending order of the starting sub-channel index of the 2™
PSSCH resource and third in an ascending order of the number of sub-channels for PSSCH
transmission(s).
Proposal 6: When Nyax is 3, RIV is determined as follows:

* If Lapen =1

W RIV = Lyuvcu " Msubcro + Msubcn,1
+ Else
BRIV = 58 (Ngunen — 1)? + (Lsuben - nsbduo + n3tain1)
* Where Lgyyey is the number of allocated sub-channels, Wocyo OF Wy is starting

sub-channel index of the 2" PSSCH resource or the 3" PSSCH resource respectively,

Nouncu is the total number of sub-channels in the resource pool.
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n=0
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The UE shall transmit the PSSCH in the same slot as the associated PSCCH.

The minimum resource allocation unit in the time domain is a slot.

The UE shall transmit the PSSCH in consccutive symbols within the slot, subject to the following
restrictions:

- The UE shall not transmit PSSCH in symbols which are not configured for sidelink. A symbol
is configured for sidelink, according to higher layer parameters startSLsymbols and
lengthSLsymbols, where startSLsymbols is the symbol index of the first symbol of
lengthSLsymbols consecutive symbols configured for sidelink.

- Within the slot, PSSCH resource allocation starts at symbol siartSLsymbols+ 1.

- The UE shall not transmit PSSCH in symbols which are configured for use by PSFCH, if

PSFCH is configured in this slot.

The UE shall not transmit PSSCH in the last symbol configured for sidelink.

The UE shall not transmit PSSCH in the symbol immediately preceding the svmbols which are
configured for use by PSFCH, if PSFCH is configured in this slot.
In sidelink resource allocation mode 1:

- For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0.

- For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0.

- For sidelink dynamic grant and sidelink configured grant type 2:

- The "Time gap" field value m of the DCI format 3_0 provides an index 7 + 1 into a slot
offset table. That table is given by higher layer parameter timeGapliirstSidelink Transmission
and the table value at index m + 1 will be referred to as slot offset Kg;.

- The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the
corresponding resource pool that starts not carlicr than Ty, — % X T + Kgp X Ty where
Ty, is starting time of the downlink slot carrying the corresponding DCI, Ty, is the timing
advance value and Ky, is the slot offset between the slot DCI and the first sidelink
transmission scheduled by DCI, T, is as defined in 38.211. and Ty is the SL slot duration.

- For sidelink configured grant type 1:

- The slot of the first sidelink transmissions follows the higher layer configuration according
to 3GPP TS 38.321 V16.0.0,
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"Time resource assignment” field in the SCI format 0-1 indicates the number of PSSCH resources
indicated by the SCI format 0-1, and the slot offsct with respect to the slot containing first PSSCH
resource.

When maxNumResource cquals to 2,

- if "Time resource assignment" field in the SCI format 0-1 equals 0, a single PSSCH resource is
scheduled by the SCI format 0-1.

- if "Time resource assignment" field in the SCI format 0-1 is larger than 1, two PSSCH resources
are scheduled by the SCI format 0-1, and the slot offset ngq, between first PSSCH resource
and sccond PSSCH resource equals the value of "Time resource assignment" ficld in the SCI
format 0-1.

When maxNumResource cquals to 3,

- if "Time resource assignment” ficld in the SCI format 0-1 equals 0, a single PSSCH resource is
scheduled by the SCI format 0-1,

- if "Time resource assignment" ficld in the SCI format 0-1 is larger than or equal to 1. two or

three PSSCH resources are scheduled by the SCI format 0-1, and the slot offsets 74,0 and
Ngap,1 for second PSSCH resource and third PSSCH resource with respect to first PSSCH

resource are determined from the time gap value 7 which is cquals to "Time resource
assignment" ficld in the SCI format 0-1:

-if (ngml = "gap,o) < 15 then
I'=31" (ngap1 — Ngapo) + (Ngapp — 1) + 1
else
where ngapo < Ngapa and nggp, < 31
-if Ngapy equalsto Ngap o, two PSSCH resources are scheduled by the SCI format 0-1.
- otherwise, three PSSCH resources are scheduled by the SCI format 0-1.
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The resource allocation unit in the frequency domain is the sub-channel,

The sub-channel assignment for sidelink transmission is determined using the “Frequency resource
assignment” field in the associated SCL

The lowest sub-channel for sidelink transmission is the sub-channel on which the lowest PRB of the
associated PSCCH is transmitted.

If a PSSCH scheduled by a PSCCH would overlap with resources containing the PSCCH, the resources
corresponding to a union of the PSCCH that scheduled the PSSCH and associated PSCCH DM-RS are
not available for the PSSCH.
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"Frequency resource assignment” ficld in the SCI format 0-1 is cqual to resource indication value (R/V)

Start

corresponding to a starting sub-channel index (72, ) and a length in terms of contiguously allocated

sub-channels ( L 2 1). The resource indication value is defined by
if (Lygen 1)< I_N.«—nbc.w / 2J then
start
RIV =N gy (I‘a'rtb(.'lf - 1)"‘ Nonch
else
stard
RIV =N on (N svcrt — Lawen + l) t (N swer — 1= Mogen )
where N~ is the total number of sub-channels in the pool determined by higher layer parameter
numSubchannel.
For the SCI format 0-1 transmitted on sub-channel » in slot lf,"‘ . the set of slots and sub-channels for

the corresponding PSSCH are determined as follows:
- if nggp is zero,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-channel(s) m,m+1,...m+L 0 —1 inslot £
- clseif "Transmission order" in the SCI format 0-1 is 0,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-chamnel(s) mym+1,...m+L . —1 inslot 22", and

start start start .
- sub-channels e s Maverr 1"") Fyscry + L.sub(‘H =1 inslot tgg—ngnp-

- elseif " Transmission order " in the SCI format 0-1 is 1,

- the time and frequency resources for the corresponding PSSCH is given by
start start start . SL
- sub-channels Aguer s anen + 1o Mgy + Lo —1 inslot ta2y

- sub-channels m,m+1,...m+L ;. 1 inslot £
where nyq, is the value indicated by "Time resource assignment” ficld the SCI format 0-1 and

and

SL S 4 SL . .
(t(, & ks ) is determined by Clause x.x.x.
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"Frequency resource assignment” field in the SCI format 0-1 is equal to resource indication value (RIV)

corresponding to starting sub-channcl indexcs (ngi3¢w,0. Minpen,1) and a length in terms of

contiguously allocated sub-channels ( L, = 1). The resource indication value is defined by
if Lgypoy =1 then
RIV = Leunch * Nouben,o + Meupen.a
clse
RIV = Eis:gcu-z(NsubCH = n)z + (LsubCH . nff:‘z‘:’étf-r,o + n;&%?&l}f,l)
where N .y is the total number of sub-channels in the pool determined by higher layer parameter
numSubchannel,
For the SCI format 0-1 transmittcd on sub-channel m in slot ¢ ,‘f" . the set of slots and sub-channcls for
the corresponding PSSCH are determined as follows:
- if nggp is zero,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-channel(s) m,m+1,..,m+ L 0 —1 inslot 12
- elseif ngapo = Ngapa
- if "Transmission order" in the SCI format 0-1 is 00,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-channel(s) m,m+1,...m+1L ;0 =1 inslot £, and

- sub-channels n$i 3 0 Movber0 + L s N30 + Lsuncy — 1 in slot t55, S

- c¢lseif " Transmission order " in the SCI format 0-1 is 01,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-channels ngi§eh o n&ube0 + 1w nibeno + Lsuben — 1 inslot ti=, . and
- sub-channels m,m+1,...m+L ., —1 inslot 13"
-else
- if "Transmission order” in the SCI format 0-1 is 00,
- the time and frequency resources for the corresponding PSSCH is given by
. S
- sub-channel(s) m,m+1,..,m+L_,., =1 inslot #,", and
- sub-channels NG o Nibeio + 1 s Nisita 0 + Loupen — 1 inslot 54, apo> ANd
- sub-channels n§§cy 1 niubewa + Lo niibena + Louven — 1 inslot 65 .
- elseif " Transmission order " in the SCI format 0-1is 01,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-cl 1 start start +1 start 3L —1 inslot tSL d
sub-channels Mgy pcn,0o MsubcH,0 T 42 s NsubcH,0 T bsubcH NSOt L opqs AN

- sub-channels m,m+1,...m+L ., -1 inslot £ and

start start start X SL
- sub-channels nsubc”.l, ‘nsubc”’l +1,.. ,nsubc”‘i + Lsubcy — 1 inslot t"'"gmm"‘"gap.:‘
- elseif " Transmission order " in the SCI format 0-11is 11,
- the time and frequency resources for the corresponding PSSCH is given by
- sub-channels nt47% o, nS8rt o+ 1, ., ni8E  + L —1 inslot t3k d
subCH,00 bsubCH,0 T Ls s subch,0 T LsubcH I SOt La—nyqp,,» AN

start start + 1' . start

- sub-channels ng Gy 1, NirheH.1 3L

s Msubcr, + Lsupcy — 1 in slot N+Mgapo—Tgaps’
and

- sub-channels m,m+1,....m +Lmb(w ~1 inslot ff' :

where ngapo and ngap, are determined by Table 14 and (r(f’-,f,“ ,f;ﬂ,.,.) is determined by Clause
AR,
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