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A= g d
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Base Station)-> 317 = (fixed station), Node B, eNB(evolved-NodeB), gNB(Next
Generation NodeB), BTS(base transceiver system), <4 Al 2= 3 Q1 E(AP: Access Point),
YEY GG UESY ), AL A 228, RSU(road side unit), X} (vehicle), &5,

T £ (Unmanned Aerial Vehicle, UAV), AR(Augmented Reality)*d %], VR(Virtual
Reality)d %] 2] gofo] o3 thA= 4= v}, ek @ (Terminal)-2 3173 %] 7
L ol 5 A S 7HE 4= 91 2™, UE(User Equipment), MS(Mobile Station), UT(user
terminal), MSS(Mobile Subscriber Station), SS(Subscriber Station), AMS(Advanced
Mobile Station), WT(Wireless terminal), MTC(Machine-Type Communication) “& =],
M2M(Machine-to-Machine) 3 *|, D2D(Device-to-Device) ], X} &F(vehicle), =5
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(robot), AI ¥-&, =¥ (Unmanned Aerial Vehicle, UAV) AR(Augmented Reality)-d
=], VR(Virtual Reality)d*] 52| o2 A= 4= )
[55] TA (Timing advance) related procedure
[56] W (User Equipment, UB)2 FH o] F&H A 2 HE 9] AF2 sd o
ol o] s shFE A 2o AlAET ol Alel Al=hef of g

[57] Tra o} I ¥ g3 A Elo] ™ (4: uplink frame) Uha 3 190 7| §HEE 4= 9]
=
[58] [3£1]
Uplink frame number i for transmission from the UE shall start Ty, = (NTA + Npp oftser +
Nygag " + NpE ad])Tc before the start of the corresponding downlink frame at the UE where
- Ny and Npgogsee are given by clause 4.2 of [5, TS 38.213], except for msgA transmission
on PUSCH where Ny, = 0 shall be used;
Taadi | given by clause 4.2 of [5, TS 38.213] is derived from the higher-layer parameters
TACommon, TACommonDrift, and TACommonDriftVariation if configured, otherwise
N'Igzmmon o 0
adj »
- Nipa,g given by clause 4.2 of [5, TS 38.213] is computed by the UE based on UE position
and serving-satellile—ephemeris~related higher-layers parameters if configured, otherwise
N Aad] 0
[59] —::‘JL— 1‘Cl] TTA JE‘ NTA g_l NTA,offsetoﬂ 7] »%—‘S}Cq 7:ﬂ /I\J—/ﬁe Xé % Z’: 9\/1\1;]‘ NTA I;!_l NTA,offset
o vhgat gol 44/ 89 Ak
[60] Nra: 1) RAR (Random access response)E -3l A4 4, 2) Timing advance command

(MAC-CE)E E-3 44
[61] Nraomrec 1) Serving cell B =2 54 g8 474, 2) Duplex mode/FRe] w2} AR o]
Aol ¥ ¢k-E serving cellol 2k 48

[62] ol slol| M = A & Nipaoe ™t Npa ol AA/4 & WS A4 4 o= A gio)
[63] NTA,offset

[64] Case 1) Serving cell ‘22 54 ¢;-& A A 3= W4

[65] & 50, 22 Nppore®ll & ARE E3Heb= HA A H (4!

&
ServingCellConfigCommon Information) & 7] A = & 2 B 5213 4= 91t} 47|
47 A RRC ALY Hol Y1 23te] #2018 5 9le). e ¥ 2% 4]
AHE o A G

[66] [3£2]
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- ServingCellConfigCommon

The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving

cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when

accessing the cell from IDLE. With this IE, the network provides this information in dedicated

signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also

provides it for SpCells (MCG and SCG) upon reconfiguration with sync.
ServingCellConfigCommon information element

-- ASNISTART

-- TAG-SERVINGCELLCONFIGCOMMON-START

ServingCellConfigCommon ::= SEQUENCE {

physCellld PhysCellld
OPTIONAL, -- Cond HOAndServCellAdd,

downlinkConfigCommon DownlinkConfigCommon
OPTIONAL, -- Cond HOAndServCellAdd

uplinkConfigCommon UplinkConfigCommon
OPTIONAL, --NeedM

supplementary UplinkConfig UplinkConfigCommon
OPTIONAL, --NeedS

n-TimingAdvanceOffset ENUMERATED { 10, n25600, n39936 }

OPTIONAL, --NeedS

(O]
J
-- TAG-SERVINGCELLCONFIGCOMMON-STOP
-- ASNISTOP
n-TimingAdvanceOffset
The N_TA-Offset to be applied for all uplink transmissions on this serving cell. If the field is absent,
the UE applies the value defined for the duplex mode and frequency range of this serving cell. See
TS 38.133 [14], table 7.1.2-2.

[67] Case 2) Duplex mode/FRol &} AR o] A o] ¥ 44 serving cellol] 9t 4 -85}
=y

[68] o| & Eo], @& Duplex mode(TDD/FDD)/FR®| twhe} AR o] 2 9 # Ny gppec 2]
L& serving cellol] 27| 2183 4= QI T} o} 2l 3 3-2 Ny o AL S Al ST

[69]  [3E3]

Table 7.1.2-2: The Value of Ny, e

Frequency range and band of cell used for uplink NrTa ofiet (Unit: Tc)

transmission
FR1 FDD or TDD band with neither E-UTRA-NR nor NB-loT-NR 25600 (Note 1)
coexistence case
FR1 FDD band with E-UTRA-NR and/or NB-loT-NR coexistence 0 (Note 1)

case

FR1 TDD band with E-UTRA-NR and/or NB-loT-NR coexistence 39936 (Note 1)
case

FR2 13792

[1] Note 1: The UE identifies Nyy oo P@sed on the information n-

TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided with the
information n-TimingAdvanceOffset, the default value of Ny, g IS Setas
25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects
that the same value of n-TimingAdvanceOffset is provided for all the UL carriers
according to clause 4.2 in TS 38.213 [3] and the value 39936 of Nypp e Can
also be provided for a FDD serving cell.

[2] Note 2: Void
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[70]
[71]
[72]

[73]
[74]

[75]

[76]

[77]

Nra

Case 1) RAR (Random access response) & & 3l A4 5F= WA

o & &0, Wyl NA 2 A2 (random access procedure)(: 2-step RACH A 2} I&
+= 4-step RACH A xhol| A g & 7] A= 0 2 4B RARS 41 4= Ut} 7]
RAR®l 7] Z3to] Ny 7F A7/4 745 = Ak, 774 4 0.2, 47| RARS Efo| W of
Z W~ A9 = (timing advance command)E 3 $F3F 5= 1T} 4 7] timing advance
commandi= EFo| ™ 27 (timing adjustment)# ¥ F 19 2 ZE()l: index value
TA)S A A gt 7] 19 2 gloll 71228k Ny 7F 2= 5= A vhob 325 3
Z). 7] RAR<= MAC RARe] 7[Hbet 5= Qlt}, o] 8f 1t 15 Fste] AW et

512 2 wAA o Ao el uhE MAC RARE o] A gt}

%= 18 F2&3HH, MAC RAR-2 R(Reserved bit), Timing Advance Command, UL
Grant ? Temporary C-RNTIE X3+ 5= Ut} th 3 45= 47| MAC RARY]
MAC payload & ol A $+T},

[3E4]

6.2.3 MAC payload for Random Access Response
The MAC RAR is of fixed size as depicted in Figure 6.2.3-1, and consists of the following fields:

- R: Reserved bit, set to 0;

- TIL If two TAGs are configured for the Serving Cell in which the Random Access procedure
is being performed, this field indicates one of the two TAGs to which the Timing Advance
Command is applied. The field set to O indicates the first TAG ID and the field set to 1
indicates the second TAG ID. If two TAGs are not configured for the Serving Cell in which
the Random Access procedure is being performed, the R bit is present instead;

- Timing Advance Command: The Timing Advance Command field indicates the index value
T, used to control the amount of timing adjustment that the MAC entity has to apply in TS
38.213 [6]. The size of the Timing Advance Command field is 12 bits;

- UL Grant: The Uplink Grant field indicates the resources to be used on the uplink in TS
38.213 [6]. The size of the UL Grant field is 27 bits;

- Temporary C-RNTI: The Temporary C-RNTI field indicates the temporary identity that is
used by the MAC entity during Random Access. The size of the Temporary C-RNT! field is
16 bits.

The MAC RAR is octet aligned.

T8 3 5+ /7] Timing advance command®l] 7] Z %t A 4 Elo] ™ =4
(Transmission timing adjustments)-&- o A| $+T},
[3£5]
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4.2 Transmission timing adjustments

A UE can be provided a value Nrppoer of a timing advance offset for a serving cell by »-
TimingAdvanceOffset for the serving cell. If for a serving cell the UE is provided two
coresetPoollndex values 0 and 1 for first and second CORESETs, or is not provided
coresetPoollndex value for first CORESETs and is provided coresetPoollndex value of 1 for second
CORESETs, the UE can be provided first and second Nrp ofeser Values by n-TimingAdvanceOffset
and n-TimingAdvanceOffset2 for transmissions with TCI states associated with the first and second
CORESETs, respectively. A UE can be provided a second Nyp ofser value for transmissions with
spatial domain filters corresponding to TCI states associated with physCellld different from
physCellld for the serving cell in addition to a first Nyp ogpser Value for transmissions with spatial
domain filters corresponding to TCI states associated with physCellld for the serving cell. The first
and second Nryp ofrser values correspond to first and second TAGs {11, TS 38.321} having an
association indicated by tag-Id-ptr with first and second joint TCI states provided by dI-OrJointTCI-
StateList or first and second UL TCI states provided by ul-TCI-State-List. If the UE is not provided
n-TimingAdvanceOffset for a serving cell, the UE determines a default value Npp ogrser Of the timing
advancc offsct for the scrving ccll as described in [10, TS 38.133].

If a UE is configured with two UL carriers for a serving cell, a same timing advance offset value
N offser applies to both carriers for transmissions on the serving cell that are associated with a same
TAG. The UE does not expect to apply two Nryp ofrser values for transmissions on the SUL carrier.
Upon reception of a timing advance command for a TAG, the UE adjusts uplink timing for
PUSCH/SRS/PUCCH transmission on all the serving cells in the TAG based on a value Nyp ofrcet
that the UE expects to be same for all the serving cells in the TAG and based on the received timing
advance command wherce the uplink timing for PUSCH/SRS/PUCCH transmissions is the same for
all the serving cells in the TAG.

For a band with synchronous contiguous intra-band EN-DC in a band combination with non-
applicable maximum transmit timing difference requirements as described in Note 1 of Table 7.5.3-
1 of [10, TS 38.133], if the UE indicates ul-TimingAlignmentEUTRA-NR as 'required' and uplink
transmission timing based on timing adjustment indication for a TAG from MCG and a TAG from
SCG are determined to be different by the UE, the UE adjusts the transmission timing for
PUSCH/SRS/PUCCH transmission on all serving cells part of the band with the synchronous

contiguous intra-band EN-DC based on timing adjustment indication for a TAG from a serving cell
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[78]

in MCG in the band. The UE is not expected to transmit a PUSCH/SRS/PUCCH in one CG when
the PUSCH/SRS/PUCCH is overlapping in time, even partially, with random access preamble
transmitted in another CG.

For a SCS of 2#-15 kHz, the timing advance command for a TAG indicates the change of the
uplink timing relative to the current uplink timing for the TAG in multiples of 16-64-T./2#. The
start timing of the random access preamble is described in [4, TS 38.211].

A timing advance command [11, TS 38.321] in case of random access response or in an absolute
timing advance command MAC CE or in a cell switch command, T4, for a TAG indicates Ny,
values by index values of T, =0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG
with SCS of 2#-15 kHz is Npy = Ty - 16 - 64/2". Npp is defined in [4, TS 38.211] and is relative
to the SCS of the first uplink transmission from the UE after the reception of the random access
response or absolute timing advance command MAC CE or the cell switch command.

In other cases, a timing advance command [11, TS 38.321], Ty, for a TAG indicates adjustment of
acurrent Npn value, Npy giq, to the new Npp value, Npp pews by index valuesof T, =0,1,2,...,
63, where for a SCS of 2#-15 kHz, Nya new = Nra ola + (Ta — 31) - 16 - 64/2%.

If a UE has multiple active UL BWPs, as described in clause 12, in a same TAG, including UL BWPs
in two UL carriers of a serving cell, the timing advance command value is relative to the largest SCS
of the multiple active UL BWPs. The applicable Npp pey value for an UL BWP with lower SCS
may be rounded to align with the timing advance granularity for the UL BWP with the lower SCS
while satisfying the timing advance accuracy requirements in [10, TS 38.133].

Adjustment of an Ny, value by a positive or a negative amount indicates advancing or delaying the
uplink transmission timing for the TAG by a corresponding amount, respectively.

For a timing advance command received on uplink slot n and for a transmission other than a
PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8§.2A or
8.3, or a PUCCII with IIARQ-ACK information in response to a successRAR as described in clause
8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of
uplink slot n+k + 1+2# - Kygeee Where k = [N . (Np.; + Ny + Npamax + 0.5)/Tx| »
N, is a time duration in msec of N; symbols corresponding to a PDSCH processing time for UE
processing capability 1 when additional PDSCH DM-RS is configured, Ny, is a time duration in
msec of N, symbols corresponding to a PUSCH preparation time for UE processing capability 1
[6, TS 38.214], Npamax 18 the maximum timing advance value in msec that can be provided by a
TA command field of 12 bits, NS"PTame# g the number of slots per subframe, Ty is the subframe

slot

duration of 1 msec, and Kosrser = Keelloffset — Kupoffset » Where  Keenosrser 18 provided by
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cellSpecificKoffset and Kyg oeser 1 provided by a Differential Koffset MAC CE command [11, TS
38.321]; otherwise, if not respectively provided, Kceyofrset = 0 of Kygoersee = 0. Ny and N, are
determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all
uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers.
For u =0, the UE assumes Ny, = 14 [6, TS 38.214]. Slot n and NS2™™# are determined
with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers
in the TAG. Nppmax is determined with respect to the minimum SCS among the SCSs of all
configured UL BWPs for all uplink carriers in the TAG and for all configured initial UL BWPs
provided by initialUplinkBWP. The uplink slot n is the last slot among uplink slot(s) overlapping
with the slot(s) of PDSCH reception assuming Ty, = 0, where the PDSCH provides the timing
advance command and Ty, is defined in [4, TS 38.211].

If a UE changes an active UL BWP between a time of a timing advance command reception and a
time of applying a corresponding adjustment for the uplink transmission timing, the UE determines
the timing advance command value based on the SCS of the new active UL BWP. If the UE changes
an active UL BWP after applying an adjustment for the uplink transmission timing, the UE assumes
a same absolute timing advance command value before and after the active UL BWP change.

If the received downlink timing changes and is not compensated or is only partly compensated by
the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the
UE changes Ny, accordingly. If a UE operates with two TAGs on an active UL BWP of a serving
cell, the UE expects that a difference between a first downlink timing associated with a first TAG
and a second downlink timing associated with a second TAG is not larger than the CP length for the
active UL BWP unless the UE indicates larger-thanCP-capability. If a UE indicates XYZ capability,
is provided SRS-autonomousTAupdate [10, TS 38.133], and transmits SRS based on a configuration
by SRS-PaosResourceSet in SRS-PosRRC-InactiveConfig-ValidityAreain RRC_INACTIVE state, the
UE may autonomously update Ny, at cell reselection; else, if the UE is not provided SRS-
autonomousTAupdate, the UE maintains the Ny, of a last serving cell prior to the release of a
dedicated RRC connection [11, TS 38.321].

For operation with single TAG on a serving cell, if two adjacent slots overlap due to a TA command,
the latter slot is reduced in duration relative to the former slot. The UE does not change Np, during
an actual transmission time window for a PUSCH or a PUCCH transmission [6, TS 38.214]. If the
UE is not provided enableSTx2PofMDCI and operates with two TAGs on a serving cell, the UE does
not expect transmissions associated with different TAGs to overlap unless the UE indicates XYZ; if

the UE indicates XYZ, the UE reduces in duration a latter transmission using a first TAG to avoid

overlapping with a former transmission using a second TAG.
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[83]

[84]

[85]

[86]
[87]

[88]

Advance Command MAC CE3= timing advance command & 3§38 = T}, 47|
timing advance command®l] 7] ¢t Ny, 2] A A2 Case 19 4] A gt vl & U3}
o2 SRy A AEeth(IE 5 32). o) sF & 2E #3351o] Timing Advance
Command MAC CE-& A%t}

L 27 B WA A e AA]o el u}E Timing Advance Command MAC CEE & A|
Fiasy

525 ##&3HH, Timing Advance Command MAC CE+= TAG ID % Timing
Advance Command& X313 = It} th& 3% 62 77| Timing Advance Command
MAC CE9] payload& <l A| §+t},
#6]
6.1.3.4 Timing Advance Command MAC CE
The Timing Advance Command MAC CE is identified by MAC subheader with LCID as specified
in Table 6.2.1-1.
It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.4-1):
- TAG Identity (TAG ID): This field indicates the TAG Identity of the addressed TAG. The TAG
containing the SpCell has the TAG Identity 0. The length of the field is 2 bits;
- Timing Advance Command: This field indicates the index value T, (0, 1, 2... 63) used to control
the amount of timing adjustment that MAC entity has to apply (as specified in TS 38.213 [6]). The
length of the field is 6 bits.
6.1.3.4a Absolute Timing Advance Command MAC CE
The Absolute Timing Advance Command MAC CE is identified by MAC subheader with eLCID as
specified in Table 6.2.1-1b.
It has a fixed size and consists of two octets defined as follows (Figure 6.1.3.4a-1):

- Timing Advance Command: This field indicates the index value TA used to control the
amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6]. The size of the field
is 12 bits;

- TI: If two TAGs are configured for SpCell, this field indicates one of the two TAGs to
which the Timing Advance Command is applied. The field set to 0 indicates the first TAG ID and
the field set to 1 indicates the second TAG ID. If two TAGs are not configured for SpCell, the R bit
is present instead;

- R: Reserved bit, set to 0.

TAG (Timing advance group)

Elo] W o =l A T1E(TAG)S 5 A 3 Timing Advance 44L& AFE-3l= AW A
5 TI5S on gt} v 31 72 TAGS] 49 2 TAGS o H A ARE
o A 3t

[327]
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Timing Advance Group: A group of Serving Cells that is configured by RRC and that, for the
cells with a UL configured, using the same timing reference cell and the same Timing Advance value.
A Timing Advance Group containing the SpCell of a MAC entity is referred to as Primary Timing
Advance Group (PTAG), whereas the term Secondary Timing Advance Group (STAG) refers to other
TAGs.

TAG-Config
The IE TAG-Config is used to configure parameters for a time-alignment group.
TAG-Config information element
-- ASN1START
-- TAG-TAG-CONFIG-START

TAG-Config = SEQUENCE {
tag-ToReleaseList SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG-Id
OPTIONAL, --Need N
tag-ToAddModList SEQUENCE (SIZE (1..maxNrofTAGs)) OF TAG
OPTIONAL --Need N
}
TAG = SEQUENCE {
tag-Id TAG-Id,
timeAlignmentTimer TimeAlignmentTimer,
}
TAG-Id .= INTEGER (0..maxNrofTAGs-1)
tag-ld

Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG
within the scope of a Cell Group (i.e. MCG or SCQG).

timeAlignmentTimer

The timeAlignmentTimer for TAG with ID tag-Id, as specified in TS 38.321 [3].

maxNrofTAGs INTEGER ::= 4 -- Maximum number of Timing Advance Groups

- CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group
(SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC
entities and of a primary cell (SpCell) and one or more secondary cells (SCells).
CellGroupConfig information element
-- ASNISTART
-- TAG-CELLGROUPCONFIG-START
-- Configuration of one Cell-Group:
CellGroupConfig ::= SEQUENCE {

PCT/KR2024/004294
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[89] cellGroupld CellGroupld,
rle-BearerToAddModList SEQUENCE (SIZE(1..maxLC-ID)) OF
RLC-BearerConfig OPTIONAL, --NeedN
rlc-BearerToReleaseList SEQUENCE (SIZE(1..maxLC-ID)) OF
LogicalChannelldentity OPTIONAL, --NeedN
mac-CellGroupConfig MAC-CellGroupConfig

[90]

[91]
[92]

[93]

OPTIONAL, --NeedM
physicalCellGroupConfig
OPTIONAL, --NeedM

PhysicalCellGroupConfig

spCellConfig SpCellConfig
OPTIONAL, --NeedM
sCellToAddModList SEQUENCE (SIZE (1..maxNrofSCells))
OF SCellConfig OPTIONAL, --NeedN
sCellToReleaseList SEQUENCE (SIZE (1..maxNrofSCells))
OF SCelllndex OPTIONAL, --NeedN
(...)

MAC-CellGroupConfig
The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including
DRX.
MAC-CellGroupConfig information element
-- ASNISTART
-- TAG-MAC-CELLGROUPCONFIG-START

MAC-CellGroupConfig == SEQUENCE {

drx-Config SetupRelease { DRX-Config }
OPTIONAL, --NeedM

schedulingRequestConfig
OPTIONAL, --NeedM

bsr-Config BSR-Config
OPTIONAL, --NeedM

tag-Config TAG-Config
OPTIONAL, --NcedM

phr-Config SetupRelease { PHR-Config }
OPTIONAL, --NeedM

skipUplinkTxDynamic BOOLEAN,

()

SchedulingRequestConfig

CellGroupld
The IE CellGroupld is used to identify a cell group. Value 0 identifies the master cell group. Other
values identify secondary cell groups. In this version of the specification only values 0 and 1 are
supported.

CellGroupld information element

-- ASN1ISTART

-- TAG-CELLGROUPID-START

CellGroupld ::= INTEGER (0.. maxSecondaryCellGroups)
-- TAG-CELLGROUPID-STOP

-- ASN1STOP

| maxSecondaryCellGroups INTEGER ::= 3 |

Procedure

2FaFe] 9 A1 2+ A = (Uplink Time Alignment) thg- 3 8ol 7| Hl3}o]
o]
A

[3£8]
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5.2 Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
- timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the
Serving Cells belonging to the associated TAG to be uplink time aligned;
- inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the
Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
- ¢g-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink
transmission for CG-SDT to be uplink time aligned.
The MAC entity shall:
1> when a Timing Advance Command MAC CE is received, and if an Ny, (as defined in TS
38.211 [8]) has been maintained with the indicated TAG:
2> apply the Timing Advance Command for the indicated TAG;
2> if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3> start or restart the inactivePosSRS-TimeAlignmentTimer associated with the
indicated TAG.
2> if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3> start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2> else:
3> start or restart the timeAlignmentTimer associated with the indicated TAG.
1> when a Timing Advance Command is received in a Random Access Response message for a
Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2> if the Random Access Preamble was not selected by the MAC entity among the
contention-based Random Access Preamble:
3> apply the Timing Advance Command for this TAG;
3> start or restart the timeAlignmentTimer associated with this TAG.
2> else if the timeAlignmentTimer associated with this TAG is not running;
3> apply the Timing Advance Command for this TAG;
3> start the timeAlignmentTimer associated with this TAG;
3> when the Contention Resolution is considered not successful as described in clause
5.1.5;0r
3> when the Contention Resolution is considered successful for SI request as described
in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE
Contention Resolution Identity MAC CE:
4> stop timeAlignmentTimer associated with this TAG.
3> when the Contention Resolution is considered not successful as described in clause
5.1.5:
4> if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5> set the Nta value to the value before applying the received Timing Advance
Command as in TS 38.211 [8].
3> when the Contention Resolution is considered successful for Random Access
procedure while the CG-SDT procedure is ongoing:
4> stop timeAlignmentTimer associated with this TAG;
4> start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
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[94] 3> when the Contention Resolution is considered successful for Random Access
procedure while SRS transmission in RRC_INACTIVE is ongoing:
4> start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2> else:
3> ignore the received Timing Advance Command.
1> when an Absolute Timing Advance Command is received in response to a MSGA
transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2> apply the Timing Advance Command for PTAG;
2> if there is ongoing Positioning SRS Transmission in RRC INACTIVE as in clause 5.26:
3> start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated
TAG.
2> if CG-SDT procedure is ongoing:
3> start or restart the cg-SDT-TimeAlignmentTimer associated with PTAG.
2> else:
3> start or restart the timedlignmentTimer associated with PTAG.
1> when the indication is received from upper layer for stopping the inactivePosSRS-
TimeAlignmentTimer:
2> stop the inactivePosSRS-TimeAlignmentTimer.
1> when the indication is received from upper layer for starting the inactivePosSRS-
TimeAlignmentTimer:
2> start or restart the inactivePosSRS-TimeAlignmentTimer.
1> when instruction from the upper layer has been received for starting the cg-SDT-
TimeAlignmentTimer:
2> start the cg-SDT-TimeAlignmentTimer.
1> when instruction from the upper layer has been received for stopping the cg-SDT-
TimeAlignmentTimer:
2> consider the cg-SDT-TimeAlignmentTimer as expired.
1> when instruction from the upper layer has been received for starting the TimeAlignmentTimer
associated with PTAG:
2> start the TimedlignmentTimer associated with PTAG.
1> when a timeAlignmentTimer expires:
2> if the timeAlignmentTimer is associated with the PTAG:
3> flush all HARQ buffers for all Serving Cells;
3> notify RRC to release PUCCH for all Serving Cells, if configured;
3> notify RRC to release SRS for all Serving Cells, if configured,
3> clear any configured downlink assignments and configured uplink grants;
3> clear any PUSCH resource for semi-persistent CSI reporting;
3> consider all running timeAlignmentTimers as expired;
3> maintain Nya (defined in TS 38.211 [8]) of all TAGs.
2> else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells
belonging to this TAG:
3> flush all HARQ buffers;
3> notify RRC to release PUCCH, if configured;
3> notify RRC to release SRS, if configured,
3> clear any configured downlink assignments and configured uplink grants;
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[95]

[96]

[97]

[98]

[99]

3> clear any PUSCH resource for semi-persistent CSI reporting;
3> maintain Nra (defined in TS 38.211 [8]) of this TAG.
1> when the inactivePosSRS-TimeAlignmentTimer expires:
2> notify RRC to release Positioning SRS for RRC INACTIVE configuration(s).
1> when the c¢g-SDT-TimeAlignmentTimer expires:
2> clear any configured uplink grants;
2> if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-
SDT with CCCH message has not been received:
3> consider ongoing CG-SDT procedure as terminated;
3> indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2> flush all HARQ buffers;
2> maintain N4 (defined in TS 38.211 [8]) of this TAG.

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum
uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink
transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC
entity considers the timeAlignmentTimer associated with the SCell as expired.

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random
Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG
to which this Serving Cell belongs is not running, CG-SDT procedure is not ongoing or SRS
transmission in RRC INACTIVE as in clause 5.26 is not on-going.

Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, CG-SDT
procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not ongoing,
the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random
Access Preamble and MSGA transmission on the SpCell.

The MAC entity shall not perform any uplink transmission except the Random Access Preamble
and MSGA transmission when the c¢g-SDT-TimeAlignmentTimer s not running during the ongoing
CG-SDT procedure as triggered in clause 5.27. The MAC entity shall not perform any uplink
transmission except the Random Access Preamble and MSGA transmission when inactivePosSRS-
TimeAlignmentTimer is not running during the procedure for SRS transmission in RRC_INACTIVE
as in clause 5.26.
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<RP-213565>
1. To specify mechanism and procedures of L.1/1.2 based inter-cell mobility for mobility

latency reduction:

o  Configuration and maintenance for multiple candidate cells to allow fast application
of configurations for candidate cells [RANZ, RAN3]

o Dynamic switch mechanism among candidate serving cells (including SpCell and
SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2,
RANT1]

o LI enhancements for inter-cell beam management, including L1 measurement and
reporting, and beam indication [RAN1, RAN2]
- Note 1: Early RAN2 involvement is necessary, including the possibility of

Sfurther clarifving the interaction between this bullet with the previous bullet
o  Timing Advance management [RAN1, RAN2]
o  CU-DU interface signaling to support L.1/1.2 mobility, if needed [RAN3]

[100] $+3H, Rel-18 mobility - TA management®] A = o} &lf 3 103} -2 §2o]ALglo] &
=43
[101] [3%210]
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Agreement
Support TA acquisition of candidate cell(s) before cell switch command is received in L.1/L.2 based mobility.
e FFS: whether this can be applied to candidate cell when it is deactivated SCell (if defined in RAN2)

Agreement
On mechanism to acquire TA of the candidate cells, the following solutions can be further studied:
. RACH-based solutions

e.g., PDCCH ordered RACH, UE-triggered RACH, higher layer triggered RACH from NW other
than L3 HO emd
. RACH-less solutions

e.g., SRS based TA acquisition, Rx timing difference based, RACH-less mechanism as in LTE, UE
based TA measurement (including UE based TA measurement with one TAC from serving cell)

Agreement
For TA acquisition of a candidate cell before cell switch command is received, study at least the following
alternatives of associating TA/TAG to candidate cell:
. Alll: Associate TA/TAG and candidate cell implicitly, e.g.,
. the association between TA/TAG and TCI states can be configured
. Alt2: Associate TA/TAG and candidate cell explicitly, e.g.,
. the association is provided as a part of candidate cell(s) configuration
. the association between TA/TAG and SSB(s)/TRS(s) is provided as a part of candidate cell(s)
configuration
Agreement
On mechanism to acquire TA of the candidate cell(s) in Rel-18 LTM, at least support PDCCH ordered RACH.
The PDCCH order is only triggered by source cell
FES: the details including content of DCI, RACH resource configuration, RAR transmission
mechanism, etc.
Note: any other RACH-based solutions are for discussion separately
Agreement
For PDCCH ordered RACH in L'TM, at least the following enhancements are supported
o Introduce indication of candidate cell and/or RO of candidate cell in DCI
o configuration of RACH resource for candidate cell(s) is provided prior to the PDCCH order
o FFS: whether/how to transmit RAR

Agreement
On whether RAR is needed for PDCCH ordered RACH for a candidate cell in LTM, the following
alternatives are considered for further study
Alt 1: RAR is needed
Alt2: RAR is not needed
- Note: If Alt 2 is supported, TA value of candidate cell is indicated in cell switch command
Alt 3: whether RAR is needed can be configured
Agreement
. TA updating (i.e. re-acquisition of TA) for candidate cell can be triggered by NW.
. same triggering mechanism reuse the initial TA acquisition, i.e., PDCCH order triggered RACH in
a candidate cell
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[102]

Agreement

For Rel-18 L'TM, Random Access Preamble indices and indication of RACH occasions with the associated
SSB indices are configured for each candidate cell.

Note: the detailed signalling is left to RAN2

Agreement
The PDCCH order from the source cell contains the indication of candidate cell.
. The reserved bit(s) in DCI format 1_0 for PDCCH order can be used for indication of cell identity

Agreement
For PDCCH ordered-RACH for candidate cell(s), RAR reception can be configured/indicated

. If reception of RAR is not configured/indicated (without RAR)
- TA value of candidate cell is indicated in cell switch command
- FFS: whether UE should re-transmit PRACH when reception of RAR is not configured/indicated
- FFS: how UE determine the transmit power of subsequent PRACH triggered by PDCCH order
. If reception of RAR is configured/indicated (with RAR), FFS
- whether RAR is received from serving cell or candidate cell
¢ if RARis received from candidate cell, whether Typel-PDCCH CSS of the candidate cell is
configured to the UE
- content of RAR
. FFS: signaling for configuration/indication of whether RAR needs to be received
. UE can report the support combination of with RAR only and without RAR only, where support of one
default scheme is the baseline UE approach for LTM
. Send LS to RAN2 and RAN3 to check the feasibility about this agreement
. Note: Definition of candidate cells is up to RAN2

Agreement
. For PDCCH-order based RACH for TA measurement for candidate cells, legacy CBRA is not supported

Agreement
on whether UE should initiate re-transmit PRACH when reception of RAR is not configured/indicated, down
select one from the following alternatives.
. Alt 1: UE autonomous re-transmission of PRACH is not allowed (e.g., by setting the number of allowed
PRACH transmission to the minimum value of PreambleTransMax=1)
. Alt 2: UE autonomous Re-transmission of PRACH is allowed,
. The number of PRACH transmission will be defined e.g. set the times of RACH
transmission to the minimum value of PreambleTransMax
Agreement
If reception of RAR is configured/indicated, RAR contains at least TA of candidate cell.
. The maximum number of TA values memorized by UE is a UE capability
. FFS: whether other parameters such as UE ID, candidate cell ID etc. is contained in RAR

Agreement
Whether RAR needs to be received is configured by RRC.
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study at least the following issues on PDCCH-order based PRACH for candidate cell that is not UL serving

[ 1 03] Agreement

cell, i.e. without PUCCH/PUSCH configured
Whether gap between the DCI and PRACH longer than timeline defined in spec is needed

Any impact/interruption on UL Tx of serving CCs due to the PRACH Tx

UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and

Working Assumption
candidatc ccll as well as TA value for the current serving cell) is supported
Corresponding UE capability is to be introduced to support UE-based TA measurement

For a UE reports support of this capability, configuration of UE-based TA measurement is supported

FFS: other impacts on RANI spec
@ °F5} A, candidate cell®ll o &+ TA acquisitione 9] 3] RACH-based
g2 = Ut @l & RACH
A

[104] 2538
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LS 7] A 72 Rel-18 LTM2 9 3}¢] handover command ©] A o] s}1} o] 4} 2]

candidate cell A4 H.o tf 3l A& 4=38s 4= 31t} A}7] candidate cell A H.ol] o
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9.2.3.5 L1/L2-Triggered Mobility
9.2.3.5.1 General

LTM is a procedure in which a gNB receives .1 measurement report(s) from a UE, and on their
basis the gNB changes UE serving cell by a cell switch command signalled via a MAC CE. The
cell switch command indicates an LTM candidate configuration that the gNB previously prepared
and provided to the UE through RRC signalling. Then the UE switches to the target configuration
according to the cell switch command. The LTM procedure can be used to reduce the mobility
latency as described in Annex G.

When configured by the network, it is possible to activate TCI states of one or multiple cells that
are different from the current serving cell. For instance, the TCI states of the LTM candidate cells
can be activated in advance before any of those cells become the serving cell. This allows the UE
to be DL synchronized with those cells, thereby facilitating a faster cell switch to one of those cells
when cell switch is triggered.

When configured by the network, it is possible to initiate UL TA acquisition (called early TA)
procedure of one or multiple cells that are different from the current serving cells. If the cell has the
same Nt as the current serving cells or Nra=0, early TA acquisition procedure is not required. The
network may request the UE to perform early TA acquisition of a candidate cell before a cell
switch. The early TA acquisition procedure is triggered by PDCCH order as specified in clause
9.2.6 or realized through UE-based TA measurement as configured by RRC. In the former case, the
gNB to which the candidate cell belongs calculates the TA value and sends it to the gNB to which
the serving cell belongs. The serving cell sends the TA value in the LTM cell switch command
MAC CE when triggering LTM cell switch. In the latter case, the UE performs TA measurement
for the candidate cells after being configured by RRC but the exact time the UE performs TA
measurement is up to UE implementation. The UE applies the TA value measured by itself and
performs RACH-less LTM upon receiving the cell switch command. The network may also send a
TA value in the LTM cell switch command MAC CE without early TA acquisition.

Depending on the availability of a valid TA valuc, the UE performs cithcr a RACH-less LTM or
RACH-based LTM cell switch. If the TA value is provided in the cell switch command, the UE
applies the TA value as instructed by the network. In the case where UE-based TA measurement is
configured, but no TA value is provided in the cell switch command, the UE applies the TA value
by itself if available. Meanwhile, the UE performs RACH-less LTM cell switch upon receiving the
cell switch command. If no valid TA value is available, the UE performs RACH-based LTM cell
switch.

Regardless of whether the UE is configured for UE-based TA measurement for a certain candidate
cell, it will still follow the PDCCH order, which includes requesting a random access procedure
towards the candidate cells. This also applies to the candidate cells for which the UE is capable of
deriving TA values by itself. Additionally, regardless of whether the UE has already performed a
random access procedure towards the candidate cells, it will still follow the UE-based measurement
configuration if configured by the network.
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[114]

For RACH-less LTM, the UE accesses the target cell using either a configured grant or a dynamic
grant. The configured grant is provided in the LTM candidate configuration, and the UE selects the
configured grant occasion associated with the beam indicated in the cell switch command. Upon
initiation of LTM cell switch to the target cell, the UE starts to monitor PDCCH on the target cell
for dynamic scheduling. Before RACH-less L.TM procedure completion, the UE shall not trigger
random access procedure if it does not have a valid PUCCH resource for triggered SRs.

The following principles apply to LTM:
- Security key is maintained upon an LTM cell switch;
- Subsequent LTM is supported.

LTM supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility. LTM supports
both intra-frequency and inter-frequency mobility, including mobility to inter-frequency cell
that is not a currcnt scrving cell. LTM is supported only for licensed spectrum. The
following scenarios are supported:

- PCell change in non-CA scenario and non-DC scenario;
- PCell and SCell(s) change in CA scenario;

- Dual connectivity scenario, PCell and MCG SCell(s) change and intra-SN PSCell and SCG
SCell(s) change without MN involvement. LTM for simultaneous PCell and PSCell change
is not supported.

While the UE has stored L TM candidate configurations the UE can also execute any 1.3 handover
command sent by the network.

9.23.5.2 C-Plane Handling

Cell switch command is conveyed in a MAC CE, which contains the necessary information to
perform the LTM cell switch.

The overall procedure for LTM is shown in Figure 9.2.3.5.2-1 below. Subsequent LTM is done by
repeating the early synchronization, LTM cell switch execution, and LTM cell switch completion
steps without releasing other LTM candidate configurations after each LTM cell switch completion.
The general procedure over the air interface is applicable to SCG LTM. Further details of SCG LTM
can be found in TS 37.340 [21].
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[115] The procedure for LTM is as follows:

1. The UE sends a MeasurementReport message to the gNB. The gNB decides to configure
LTM and initiates LTM preparation.

2. The gNB transmits an RRCReconfiguration message to the UE including the LTM
candidate configurations.

3. The UE stores the LTM candidate configurations and transmits an
RRCReconfigurationComplete message to the gNB.

4a. The UE performs DL synchronization with the candidate cell(s) before receiving the cell
switch command.

4b. When UE-based TA measurement is configured, UE acquires the TA value(s) of the
candidate cell(s) by measurement. UE performs early TA acquisition with the candidate
cell(s) as requested by the network before receiving the cell switch command as specified in
clause 9.2.6. This is done via CFRA triggered by a PDCCH order from the source cell,
following which the UE sends preamble towards the indicated candidate cell. In order to
minimize the data interruption of the source cell due to CFRA towards the candidate cell(s),
the UE does not receive random access response from the network for the purpose of TA
value acquisition and the TA value of the candidate cell is indicated in the cell switch
command. The UE does not maintain the TA timer for the candidate cell and relies on
network implementation to guarantee the TA validity.

5. The UE performs L1 measurements on the configured candidate cell(s) and transmits L1
measurement reports to the gNB. L1 measurement should be performed as long as RRC
reconfiguration (step 2) is applicable.

6. The gNB decides to execute cell switch to a target cell and transmits a MAC CE triggering
cell switch by including the candidate configuration index of the target cell. The UE
switches to the target cell and applies the configuration indicated by candidate configuration
index.

7. The UE performs the random access procedure towards the target cell, if UE does not have
valid TA of the target cell as specified in clause 6.1.3.xy of TS 38.321[6].

8. The UE completes the LTM cell switch procedure by sending
RRCReconfigurationComplete message to target cell. If the UE has performed a RA
procedure in step 7 the UE considers that LTM cell switch execution is successfully
completed when the random access procedure is successfully completed. For RACH-less
LTM, the UE considers that LTM cell switch execution is successfully completed when the
UE determines that the network has successfully received its first UL data.

The steps 4-8 can be performed multiple times for subsequent LTM using the LTM candidate
configuration(s) provided in step 2.

The procedure over the air interface described in Figure x is applicable to both intra-gNB-DU LTM
and inter-gNB-DU LTM. The overall LTM procedures over F1-C interface are captured in TS
38.401[4].

9.2.35.3 U-Plane Handling

After receiving an LTM cell switch command MAC CE, the UE performs MAC reset. Whether the
UE performs RLC re-cstablishment and PDCP data recovery during cell switch is explicitly
controlled by the network through RRC signalling.
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For 4-step RACH:
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is
transmitted, is computed as:

RA-RNTI=1+s id+ 14 x t id+ 14 x 80 x £ id + 14 x 80 x 8 x ul_carrier_id

where s _id is the index of the first OFDM symbol of the PRACH occasion (0 < s_id <14), t id is
the index of the first slot of the PRACH occasion in a system frame (0 < t_id < 80), where the
subcarrier spacing to determine t_id is based on the value of p specified in clause 5.3.2 in TS

frame that contains the PRACH occasion (0 < t_id <80), f id is the index of the PRACH occasion
in the frequency domain (0 < f id < 8), and ul_carrier id is the UL carrier used for Random
Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).

For 2-step RACH:
The MSGB-RNTT associated with the PRACH occasion in which the Random Access Preamble is
transmitted, is computed as:

MSGB-RNTI=1+s id+14 xt id+14 x 80 x f id+ 14 x 80 x 8 x ul carrier id+ 14 x 80 x
8§ x2

where s_id is the index of the first OFDM symbol of the PRACH occasion (0 <'s_id <14), t idis
the index of the first slot of the PRACII occasion in a system frame (0 £ t_id < 80), where the
subcarricr spacing to determinc t_id is bascd on the valuc of p specified in clause 5.3.2 in TS
38211 [8] for p= {0, 1, 2, 3}, and for g = {5, 6}, t_id is the index of the 120 kHz slot in a system
frame that contains the PRACH occasion (0 < t_id < 80), f id is the index of the PRACH occasion
in the frequency domain (0 < f id <8), and ul_carrier id is the UL carrier used for Random
Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). The RA-RNTT is
calculated as specified in clause 5.1.3.
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ok candidate cell©] &l & RACHO] tff 3 =418 A &-3Fe] 8l & candidate cell
o] RARE %3 79, RAR scheduling DCI= RA-RNTIE scrambling =] o] ¢
& 3|5 RA-RNTIS 2-83}9] CRC checkZ 3} (RAR window®l] %11 4]) blind
detectionS =3 & 5= T}, 47| RA-RNTIE 7] W2 (o): 3£ 12)°)] 7] x38F] A
2bEl 4= Qo) Bi=/2, 7] RA-RNTIRE A9 1-12] 2 A] o] o) A 9} £Fo] (RACH
%5 3 3h) candidate cell®] PCI ==/2 C id& F7148 o2 a1 ste] A4t
[e]

A QE 129 F7FA Q1 AAT 4]

2719} ZFo] non-serving cell¢! 54 candidate cell®l] T+ RAR scheduling DCI
21& 918l additional type 1 CSS7F 852 HAH = 74, 355 71 €] candidate
serving cellol] thall ZF7} type 1 CSS(HE+= type 1 CSS set)7F 24 = 4~ At} o] 4
-, A E CsSe| fgr= @Ee] (54 DL slotell 911A4) CSSell o s PDCCH
monitoring S 538 & 5= 3= SS 7l F i gkell tl-8-3+= UE capability S 23
T At

AN .

oluf, 7] %] =& candidate cell®ll ©f 3 additional type 1 CSS 24 A] o] 2] ¢t UE
capability 5 @A ¥5=5 AA S} =5, @2 candidate cellol] T $F additional type
1 CSS A Aol 7] %3+ SS 7] <=3= UE capability®l] 7] %3+ SS 7|55 9& A& 7|
ek A] =t

E=/2, o] 2] 8t candidate cell(s)ol] thall A4 type 1 CSS7F & 71 31-& 7
-, e Ad7] 9F 2o monitoring 3l ©F k= CSS 2| 7| 5=7} UE capability & 32
3t A] candidate cell2] PCI/C_id/TAG id “s-©ll u}2} candidate cell®] CSSE drop et
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[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

At} o] = serving cell?] type 1 CSSE T} candidate cell®] type 1 CSS<9] 8.4
vho 5= olukE A8 e 3k Aot} o] 71 A, 47| dropa candidate cell2] CSS
o] o &+ monitoring®] 3 ¥ ] &F= A S Qw2 v} A o 2, lowest/highest
PCI/C_id/TAG idE 7}*] = candidate cell©] high priorityE 7} ™ low priority 2|
candidate cell®ll ©-&3F= CSS(ell & monitoring)**-E] dropd 5 AT

Aok 19] 71491 AN o &, 4 3 RAR =412 9] 3}o] RAR scheduling DCI
o] 9loJ A4 RACH A &8 473 ¢ candidate cellell T -§-3F= PCIE A Al &l 5= W
HHoll o &l Al <tgrt.

471 B3 =9 28 el A ¢} o] candidate cell 2 &8 RACHE
PDCCH order® triggerdt”] ¢1 3t DCI®) )] A (target candidate cell®l] T g) cell
idE XA 7 =5 3ol 7t J = 9t F-A} 8 indication®] RAR scheduling
DCIol| 7] Z38te] =3 5= 3l

A A A] o o] 2]&}HH, RAR scheduling DCI®l RACHE 5=41%F candidate cell 2]
PCI SE=/92 7] A A &9 Cid7} £84 5 Slth. o] 21§k RAR scheduling DCI
= candidate cell 4 H. & A A|8}= & 22, candidate cell = SFsF+= RACHel o) gt
RA-RNTI %ko] serving cellell th3F RA-RNTI 317} &L st o =3 ¥ & 7] %] =
of sl /A AE = At o] 2 A, e A4l o] candidate cellol] el 53k
RACH?®I ™]-§-3}= RAR-S ambiguity §1©] (PCI ==/ C_id 318 53)) A1 4
O 2 3}Q15}al RAR reception & 218 30 & = )

A A A]of o] 2]&}FH, RAR scheduling DCIZ scheduling$ RAR PDSCH®I| 2] ]
%12 ¥ 3= RAR MAC CE format®l] RACH A %8 3 ¢ candidate cellol] of-3-3}
+ PCI ==/2 C_id7} 32 5= ). o] = 47| RAR scheduling DCI®] candidate
cellell t-8-3:= PCI ®3=/R C_idE A A ohi= Wi 3t FAE &35 7 <= 3l
=3

}7] RAR scheduling DCI®l| 7] Z3}¢] candidate cell 4 H.& X A|s}= &2t o
1) R/EE2)9 A9 s A e 5 U

1) Al 1-13} o] candidate cell 2 F5F= RACH®] o ¢+ RA-RNTI 4L©] serving
celloll thgF RA-RNTI ko) 742 25

2) candidate cell®]] T $F RAR-& monitoring3}+= search space”} non-serving
cell(candidate cell)< 913l 24 ¥ CSSY 45

71 A 9E 1-19] 7 9- candidate cell 2-F forwardingl RARZ serving cell©] &
Dol Al 4l sl ofsF L&, RAR forwarding©l] T 8 3=7F4 Q1 delay 7} 28 & 5= 3
thool e gk A A& sl At 8l vhao Aol 482 = vt

A of 2, AI¢F 1-12] RAR scheduling DCIE =413} 7] 9] 3 RAR window 7} '8 1=
=2 (serving cell®l] T éF RAR window B.T} ] A A) 24 = 4= ).

A of 2, AIQF 1-12] RAR scheduling DCIE =413} 7] 9] 3 RAR window©ll t &
35 9] (serving cell 2.t} T 1) starting offset®] A /X A= 4= )
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[172] 2171 Al ek 1o A C_id*= candidate cell(s)9F /A E TAGidE thA = 4= 9
=3

[173]  AIS 18] AA el EL s} o] o] A A e Ee] 2ol ofa A B2 5 glck.
[174] A3k AA G5 F Ao & st Aok 19 AN o5 5 Aol dh)ydl] 7] uk

S WEEE 71413 B Aol ) ol Thet 2
[175] 1) (7] A =7)2 candidate cellel] o gk A4 A E%‘ TR (F A st

[176] ~}7] candidate cellol] Tt 47 A E*— Aok 19] AAd&E F leoLL Shifol 7]
5= A HE X318 5= it} o & , 7] A A H = Z) candidate cell 3}
A ¥ PCI, C_id, TAG id, 52+=/2 PRACH configuration 52 ¥ 33 5 Sl t}.
[1771  2) S A 3)2 candidate cellell thall RACH A5-S A A /A A 8= WA A &

g

s

%

FA (&g, 2 7] WAl A= CFRA-based RACHE: trigger/orderdli= PDCCHY
T At

[178]  3) @A T 7] WA A& 7[HE O & RACHE A $5(5=41) 3t}

[179] 4) @H(7] A1 =)2 RAR window S 7| HFO & RARS =41 (A 4) 3k}

[180] 7] RAR-Z serving cell %= candidate cell 28 541€ 4= 9lt)h =, 47| RAR

3} I H cell serving cell B candidate celld 5~ )T},

[181] 7] RARZ} #& ¥ RAR scheduling DCI®} RAR PDSCH®| RAR MAC CE9] #

e 2 A Ak 19 A Aol T Ao & shvtel YRk = 2

[182] A7 BN A S AE D AL B Z) S 2 A step)©] BEEA] 'éfy\*@;
A AL o @ily7| Ao - HEA of] whet <2 gk Ao Eoll whE o
candidate cell®l] ™) ¢+ TA acquisition} T ¥ 5 2}o] A eFx] AL 714 4= 9l

[183] T AR SHAA et AAdFel & 7] A 5/ F2hel: Aljt 19
A& F Aol shfel] 7|28 F2HES T 5 99| FA|(of: 99 2=
Al A (110, 210))°l o] 8 = 2] 5= 9}

[184]  HE3ZF At ool whE 7| A /el F 2k At 12] AAJ 5 T A
L spipel]l 7] &8 F2hE S Aol ® shube] TR A (A & 99] 110,2100E &
Sh7] 9 gk W # o/ & 13 of]: instruction, executable code) 3 B & W] 2] (o] &
92] 140, 240)°l 4174 5= U

[185] olsl =gt A EE %%5’%7]7(%9] 2 SHANA 272 & 88 23S

(o) |
of A M oz et o5t A H= PP ES Aol Aol F 95l —E—-ﬂ
A W o] @ by o] A3 FAlo] ThE W el QY P X Sk AL, A
ol Age] 489 9lge TRl
[e]

[186] =72 & EAlA e d AAldo)] whE didol] ol& =3 ¥ = S A e

[187] 78 HzEhd, B Ao A AAdof ufE o] o] & 3 = HhE e
DCI 5221 ©41(S710), PRACH A £ A
(5730) 2 RAR¥} &+ ¥ PDSCH 5~
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[188]

[189]

[190]

[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]

[199]

[200]

S7100) 4], @& 7| X o 0 2 HE W o M|~ A xH(Random Access Procedure)
2] 7§ Al (initiation) ¢} TH ¥ 5}k = Al o] 4 X (Downlink Control Information,
DCDHE A&k

o] oﬂfg,_ /\1—7] DCI:= & i 3}
Channel, PDCCH) order%} ¥ el

S72000 A, -2 7] ]%Oﬂ %F/] g A2 A (Phy31ca1 Random Access
CHannel, PRACH)-& A %-3tt}. A o &, A7] PRACH= A1 Al(first cell) 3= T}
£ A2 A(second cel)3} #H = 4= it}

A AA ool o], A7 A1 A2 A1 Alserving cel) D 5 a1, A7 A2 Al
2 T H A(candidate cel)Y = ATE A o2, AV TH AL whibo] A T
B AE F st = ok FA A o 2,47 R AE & 39 step 2 (LTM
candidate cell configuration) ¥ 3% 90l 7| Z38to] AAHE TR A& F shvtd 5= 8
=3

S73000 4, @2 7 X o 0 2 HE 5] A 2 -3 FH(Random Access Response,
RAR)¥ & ¥ =2 &8% = A o] 2] (Physical Downlink Control CHannel,
PDCCH)& =21 gttt

~}7] PDCCHS} #d ¥ sFaFs =1 #lo] A E(Downlink Control Information, DCI)
of 7] Zx3ste] 47| RAR# #&A ¥ &) 3FaF 2 ¥ A € (Physical Downlink
Shared CHannel, PDSCH)©| =74 <= 3t}

A o2, 7] PDCCHSF #+d ¥ 3Faks] =1 Al o] A H (Downlink Control
Information, DCI)©] CRC(Cyclic Redundancy Check)i= RNTI(Radio Network
Temporary Identifier)©l] 7] Z &} 2~ =1 3 E-(scramble) = 5~

MEOE A AdH Wy dA = dalel tia 5o RNTU} AL-&-E = 77
E sl Astr] el Ak 1-100 7] 28 Aol &0 A& = vt ol -4 4 o
2 Age

F7] RNTIE= 7371 A2 A3 #A H Ao 7] %31 Al4bE RA(Random
Access)-RNTIY 5= 81

A Aol o]}, *o 7] RA-RNTIE= A1 gk 2 A2 gholl 7] Z23he] Alxtg 5=
ATH & A e = ARE 1-19] AA A E(D Ao 1~2A] o] 4) 5 Bprtol] 7]HEeE o=

A 04]?'-— o Xﬂ A 3}
Cell Identity)d = 1 Th(al:
?:_] oﬂ?,_ﬂ /\01—7] ;(}]2 Al 51
Cell Identity)°ll tha] 24

explicit C_id).

A ol 2, A7) A2 At AP V] AEE 7] A2 23 33 ¥ PCl(Physical
Cell Identity)oﬂ g A old A~ 4= il Alek 1-12] A Al 3, 40] A
implicit C_id). 7] A Q1dl 2= 47| Wikl A ¥l &1 Al & (candidate cells) 2}

%

HE 7] AR = g7] A2 A3 3@ H PCI(Physical

Alet1-12] A Al 1.

A 37 AR = 7] A2 A3 I ® PCI(Physical
A Qe 2 5= QlTh(ell: Al b 1-19] A AT <] 3, 400 A

—

rﬂ ST
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[201]

[202]
[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

HAHAE PCIE Wi g H A A 25 F shtd = Aot 7] A Jd s A7
PCI= 9] A (o 52k, W H 2kl 15‘36}04 UH%‘% ATE A A QL
Z,PCIE & L&Akl 7] 2381, 7F4 w2 PCIF-E Al ol d A~ (of): C_id=0 &=5=
D7F =g = = 2

A o=, 7] Al %}8 471 PRACHS} & ¥l
b 47l PRACHS} T H A7) e 2= i) Al =3 T w A1 Qe 2 (ol: i 12
9] s_id), ii) &I A HE A2 Jdd 2o 3 129 tid), iii) T35 9 G2} T
A3 e (o] 129 f_id) /= iv) AFH A Ao oF #EE A4 <l
%129 ul carrier_id) & Aol % styE E35HE 4= 3l

¥l RA-RNTIY 5= ¢t}

/ﬂ 1°ﬂ 9 de_, %71 A2 A #AE 7] AR = A7) RA-RNTIS] Al4E
= A A s J ) 2~ (of]: 3 129] s_id)ol] th gk @ 3 Al(offset) D 5= AT}, B 2 A] o
= Al of) 6of] 7] ekt 4= Qi)
3}133_ 71 DCIE= i) 71 A2 A1 #d E PCI(Physical Cell

i) %71 RA-RNTIS} T € Al 1 ~(o: A|QF 1-19] C_id)E E
/ﬂ of| = Ak 1] F7FA Q1 A Al ef|of] 7]HEE 4= gl T}
9, 471 PDCCHE 1) 471 A1 Aol A A H Type 1| PDCCH &
E (Common Search Space, CSS, set) == ii) 7] A2 Aol A ¥
Type 1 PDCCH CSS setol] 7] Z28F0] =218 4= 9lr}. B 2l A] o] 3= A| ¢k [-20]] 7] uk

@59

$74001 4, B8 714 50 2 2 E 471 RARS} P8 B2 SgE L B4 A
d (Physical Downlink Shared CHannel, PDSCH)-&- =213k},
A o 2, 47| PDSCHel 7] &8t =4l & &S (transport block) 771
RARS ¥¢}38t 4= 21T} 4}7] RAR®I t 3 MAC payloadi= 5= 19 7]REE 4= )
7S TR A AA S A S T £ Ak A A o A
B A AHAA A G Ao A, @R 7 X = o 2 BB T B Al E(candidate cells)
g L e e e R - A B e e o R

—_

BN AR AR =T F
Access CHannel, PRACH) =

}H.3= LTM-Config IE°l| 78+ 5= Qlvh. 7 X Alo]| thk PRACHS} #Hd ¥ A
A& LTM-Config IE¢] 7] Htsto] A A ¥ = ZF LTM-Candidate ] 2] Itm-EarlyUL-
SyncConfigel] 7] 1Wkst 5= LT},

3 ek S7T10 WA S740 2 1 A A 2l @A ol 7] 3% %ﬂ
of o3 7AE 5 vk o & Eof, ©EH(200) S710 WA S740 H 44
TRl @Al 71 23 F2FE A= sk ol o] EQIAIH (230) R/E= sk

o]l W 5.g](240)E Ao & = At
o8} A g HA| | &8 VA5 F A S A A A o w A i

of th gt =& A§ N A2 A (Physical Random
9498 T 5 e 2 ol =, A7) 4% A
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[212] P53F= 8810 W A] S840 ! T H Al A A A g whAof] 7] 28 2 & 7oA

475k 8710 WA 8740 2 T 1. A DA =2 @A 7] Z 8 B2l o) -5-H e} A
7l -8 A E aste], F5E = AW & e &, Fwdhs 7| A5 54
of ek T A A A2 " s 2ol &5 & & 7] A/AA =R A E 5
o]ﬂ.

AR

>,
o
i)
it
>
>,
£
=2
i)
iy

213] =8 21 2 7] A S ol e w2 A e

[214] ES%% S, 2 WAIA 9] & A Ao 7] Ao o] e ¥ = WhH
DCI %<& & A|(S810), PRACH “+4 & 7(S820), RAR¥ ¥+ ¥l PDCCH A& ¢4
(5830) % RARJJr & ¥ PDSCH A5 @A(S840) 5 X 83 = Tt

[215] S81001 A, 7] X =72 whidtol] ] B A2~ A xF(Random Access Procedure)2] 7 A]
(initiation) 2} ¥ ¥ 3}k = A o] A H (Downlink Control Information, DCH)E #
&g,

[216] S82000 A1, 71 A =& P Z e &) iy M A2 A9 (Physical Random Access
CHannel, PRACH)S =41 gttt

[217] S830°N A, 71 Al =& whikol] WY A~ -§-H(Random Access Response, RAR)
o} A =2 88 A A o] A 9 (Physical Downlink Control CHannel, PDCCH)
& HAEgh

[218]  S840°ll A, 7] A =r2 el 7] RARY A H & stFd A & A
(Physical Downlink Shared CHannel, PDSCH)2 A %3t}

|1j Ol">‘

ad )]

[219] AV HHE FE A AR AS GAE U Eote = v AF R 3]+
H A AE dA oA, 7 A =& o] 1. A& (candidate cells)¥ ¥
AR ARE ASS 7 Ak D o2, 7] T A 44 A5 D= S810 o] A

of =34 5= Ut

[220]  Zg=3 S810 4] S840 H +H A A AF @A V|2 T4 =
of olsf +g= 5= k. ol & Eol, 714 5-(100)2 $810 1 $840 X T Al A
4 AL Aol 723 52 s E st o] de] B
L} ol /el w52 (140)E Al € :
[221] e AA sl 712 F2Eol = 56 A L'E 7 skl Ve H AT
At o= Aol Aol s AR Aol & PAMl of&) sfastaa sk Ve
A hA| 5 A sl o] A8 M E Al 2E) o &2 Fgstaa) sk A
oty &, 2 AMNA A= | E/714 ol EREARES
th2 Al 2= "l(ol]: 6G Al 2= Bholl M = F A s E A
-

2 1o
i)
N

PRI R EERRE
£ 7] thE Az AR FUsH EAsE BARES AR 99 2
A A 9l g-e Attt uhebAd, B g A o] QA el o] B Al 2o
o9 2Hg A 82 9180 5G A 28 V2R Aol EE Foli 4] thE Al
§01 4 ol E ol (Eiz T A28l S ot e ke o) oAl
CERRE
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[222] 2 o &, PRACH, PUCCH:= A1 A 3 Ad, A2 Aekd o Ad = oA
AT}

[223] el o 2, RARS A1 AeFd A gy A8 9 oz thAE 4= Ao

[224] el o] 2, PDCCH, PDSCH+= A1 3tk = 2, A2 3t 2 A d =2 A€ 5=
AT}

[225] A o 2, DCI= Alo] AHZE A€ 5 3

[226] ol slo| A = B A A o] AA| 7} A gE 5 Q)= (&
w2 HPHE AR A sk Aol tishe] 98 Fxslo] A skt

X

(eF

2271 9% B Al el Axele] Wi Al 1A DA 2 4R o] TAL e
dol .

[228] Al 1 74A(100)7= 22 A A (110), QFEVE-(120), E A H (130), ¥ 52 (140)5
9% 5 9)

[229] EZ2AAA10)E Wol2ME #A AT Al s e, FAAS A F
(A1) ® =g AT A2 71155 £ 5 Aok B9 A4S A gH(111)= MAC
AE, RRC AT, 1= 1 o] /de] FAAIEY 548 A e 5 ot A5 A
2] (115)%= PHY A5 9] 52H2 A o E Sof, A 1 AX(100)7} 7]
A 2k F A4 ol A o] 7)) A 2 AlF A 2 (115)= 3
AFA NG A, g H A S AT A 58 ST ok o E 59, A
1 421(100)7F @23t F-Alo A o] A 1 A1 A G-ol B AT A H(115)
= otFE A TR AZE A, A A S NS A
2] & TS F vk ZEA A (110)= o] 2~
7/i ﬂoﬂ]_,:ﬁ ;q] 1 xL;q(l()()) Z] H]-/] EX} =] ;q] s}

[230] SHEUE(120)5= 8t o] o] =¢8] 4 ¢ty
UE ¥3}151= 29 MIMO 557418 A 913
Frequency) 541 7] 2 RF 741715 323}
o] A4k XMH AR, 2 A 14 100)2
NEYA N T2 AT 5 Ao, ¥y Fo

[231] A 1;47@(100)4 2 A A (110)= B 7R A] ]
-G R F Ao M o] A5 o] F A=
A€ THete s 244849 = vk

[232] A 2 ZA1(200) = SZE A A (210), $HEIVHHR(220), E A B (230), H 5 2](240)E

3z S-S A~
A e

Lo
>
el
i

=Y FA AT A
Az A= P

X2
o

A 3L, I 7) o] Qb
H (130)+= RF(Radio
(140)= Z 2 A4 (110)
E o], G AA,

zo

E 4y _ﬁ re

=
=

et ¢
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iu)

offl
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[233] ZZ2AQ210)= Hol 2= B AT He] S =3, A Al F A 8]
Q1) 2 2 AF A 2155 £33 = Ak A A5 A2 11)E MAC

AE, RRC AT, 1= 1 o] /de] FAAIEY 548 A e 5 ot A5 A
@] H-(215)= PHY A5 9 5218 A A& Eo, Al 2 X](200)7} 7]
Al -2 F A ol A of ek A Al ﬂﬂH(zB)t el
TR ANE A, A TN NS A s TS T U dE A2



WO 2024/210490 PCT/KR2024/004294
AX](200)7F ©EZE EAlol A o] A 2 whd A=) <l A 9o &) AlE & 2] (215)
=gy A As Ay, ASFEH T 52 25 A, Aol = H 524 Al A
] & T 7 Ak ZEAAQRI0)TE Mo 2 E I A S AP E ek
A Lol &, Al 2 #Ax](210) Aute] TAS Aojad ==

[234]

[235]

[236]

[237]

[238]

[239]

QFEILHE(220)1= SFL o] o] £ A ¢tEl U E E39 9l ar, B4 2] ot

UE E3shs 44 MIMO &4l& A& = Itk E#HAIH(230)3= RF 54
7] B RF 41715 2303 5= vk Wl 2 2](240)= ZEA A (210)9] A4 A 2] =
AR, SA 2422002 FEoll AEE AT EY ], AR, o Z AN F
S AGE 7 e, Wy o FALeAE ¥EE L gl

A 2 4#1(200) 9] ZEAHAM(210)3= & WA A 4
Sk Ao A o] kel HH(EE
erLz?q_g Ei Hz%}z] /\ 1q_
#1(100) % Al 21}%1(200)4 &2kl Shol A £ TRAL ] el Al el A 7] A
1ol A o] 7] A B (RS WgE Balel A o] 4] 1 a4 2
a4 A e abgkol Bk H8E & glo, FHEE Ay A

=
2
Al 1A
Ea ey
@l o
s

71, & A1l G A1(100, 200014 T-A = 4 T4 7= LTE, NR %
6GH R ol L 2} A A ¥ F-A12 9] 3 Narrowband Internet of Things(NB-IoT)E 3
ksl 4= 9t} o & 501 NB-IoT 7] %<2 LPWAN(Low Power Wide Area Network)

7159 d#¥ Y 4 94aL, LTE Cat NB1 ¥/%4= LTE Cat NB2 59| #4222 ¢
2o, gk Ao g v = Al ol T

F7H o2 = U A 4 2 = (additionally or alternatively), ¥ 7| A] 2] “&%](100,
20001 A FA == A B4l 7]E2 LTEM 7| &8 7o =2 B4ls 533 5
At} & E0], LTE-M 7| &2 LPWAN 7| %2 4 Y 4= 2131, eMTC(enhanced
Machine Type Communication) 2] t}st Wy o2 B2 =t} o & &
LTE-M 7]4-& 1) LTE CAT 0, 2) LTE Cat M1, 3) LTE Cat M2, 4) LTE non-BL(non-
Bandwidth Limited), 5) LTE-MTC, 6) LTE Machine Type Communication, %/%+
T)LTEM 52 e 74 T Ao o= stz 3= 4= glom 4= g
Aol gk == A& ol

27 A o8 mE A F o2, B A 9] AX](100, 200000 4 T-EEH = A =
A 71 A FAE 18 ¢ A 1H|(ZigBee), & F 22 (Bluetooth) 2 #| H &
3o =X (Low Power Wide Area Network, LPWAN) & 2] o] &= of == 3l &
ghak = qlom Aedt A o A ¥ = A2 ol Yt} o & £, ZigBee 7] &2
IEEE 802.15.4 59| v}t 7742 7|9h o 2 Aq/A]-3ke] tAE T4l o
PAN(personal area networks)< A A = 9l o t}¢ksl g3 o 2 B2 4= 9lr)

d)
IU
e
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AT
7473 1] kol o] & = == Wl ol Qlof A,
2 X 4l E(candidate cells)3 #HAH A AR E A= WA, A7 AA
AR =72 31 Ao gt &2 g A~ A9 (Physical Random Access
CHannel, PRACH)#} #+&1 ¥l A4 & ¥ 3tah;
A BA 2~ A xH(Random Access Procedure)®] 7 A] (initiation) ¢} #d ¥
Shakel A Al o] 4 X (Downlink Control Information, DCD)E 5~4135}= WA,
%471 PRACHE A &3h= Al

A5 N A 2 -5 FH(Random Access Response, RAR) 3} #+¢ ¥ %F/] sk
=1 Al A (Physical Downlink Control CHannel, PDCCH)2 =41 &}+= &
Al R

7] RARY ¥ =] st =2 &
CHannel, PDSCH)S 74131= 41 & X
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