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Foreword

This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document specifies and establishes the characteristics of the physicals layer proceduresin the FDD and
TDD modes of E-UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 36.201: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Layer —
Genera Description™.

[3] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

[4] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.

[5] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer —
Measurements".

[6] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[7] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

[8] 3GPP TS 36.321, "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

[9] 3GPP TS 36.423, "Evolved Universal Terrestrial Radio Access (E-UTRA); X2 Application
Protocol (X2AP)".

[10] 3GPP TS 36.133, "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for
support of radio resource management".

[11] 3GPP TS 36.331, "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specification”.

[12] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

[13] 3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access'.

[14] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
proceduresin idle mode".

[15] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification"

[16] 3GPP TS 38.133: "NR; Requirements for support of radio resource management"

[17] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”
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3 Symbols and abbreviations
3.1 Symbols

For the purposes of the present document, the following symbols apply:

n; System frame number as defined in [3]

ng Slot number within aradio frame as defined in [3]

NCDE,|"|,S Number of configured cells

Nos Downlink bandwidth configuration, expressed in unitsof N2 as defined in [3]

N5 Uplink bandwidth configuration, expressed in unitsof NZ® as defined in [3]

Ng/mb Number of SC-FDMA symbolsin an uplink slot as defined in [3]

NSFéB Resource block size in the frequency domain, expressed as a number of subcarriers as defined in
(3l

T, Basic time unit as defined in [3]

3.2 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].

ACK Acknowledgement

AUL Autonomous Uplink

AUL-DF AUL downlink feedback information

BCH Broadcast Channel

CCE Control Channel Element

CDD Cyclic Delay Diversity

CG Cell Group

CIF Carrier Indicator Field

CaQl Channel Quality Indicator

CRC Cyclic Redundancy Check

CRI CSI-RS Resource I ndicator

csl Channel State Information

CSl-IM CSl-interference measurement

DAI Downlink Assignment Index

DC Dual Connectivity

DCl Downlink Control Information

DL Downlink

DL-SCH Downlink Shared Channel

DTX Discontinuous Transmission

EDT Early Data Transmission

EN-DC E-UTRA NR Dual Connectivity with MCG using E-UTRA and SCG using NR
EPDCCH Enhanced Physical Downlink Control Channel
EPRE Energy Per Resource Element

MCG Master Cell Group

MCS Modulation and Coding Scheme

NACK Negative Acknowledgement

NE-DC NR E-UTRA Dua Connectivity with MCG using NR and SCG using E-UTRA
NPBCH Narrowband Physical Broadcast CHannel
NPDCCH Narrowband Physical Downlink Control CHannel
NPDSCH Narrowband Physical Downlink Shared CHannel
NPRACH Narrowband Physical Random Access CHannel
NPUSCH Narrowband Physical Uplink Shared CHannel
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NPSS Narrowband Primary Synchronization Signal
NSSS Narrowband Secondary Synchronization Signal
NRS Narrowband Reference Signal
NTN Non-Terrestrial Network
PBCH Physical Broadcast Channel
PCFICH Physical Control Format Indicator Channel
PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PHICH Physical Hybrid ARQ Indicator Channel
PMCH Physical Multicast Channel
PMI Precoding Matrix Indicator
PRACH Physical Random Access Channel
PRS Positioning Reference Signal
PRB Physical Resource Block
PSBCH Physical Sidelink Broadcast Channel
PSCCH Physical Sidelink Control Channel
PSCell Primary Secondary cell
PSDCH Physical Sidelink Discovery Channel
PSSCH Physical Sidelink Shared Channel
PSSS Primary Sidelink Synchronisation Signal
PUCCH Physical Uplink Control Channel
PUCCH-SCell PUCCH SCell
PUR Preconfigured Uplink Resource
PUSCH Physical Uplink Shared Channel
PTI Precoding Type Indicator
RBG Resource Block Group
RE Resource Element
RI Rank Indication
RS Reference Signal
RSS Resynchronization Signal
SCG Secondary Cell Group
SINR Signal to Interference plus Noise Ratio
SPS C-RNTI Semi-Persistent Scheduling C-RNTI
SR Scheduling Request
SRS Sounding Reference Symbol
SSSS Secondary Sidelink Synchronisation Signal
TAG Timing Advance Group
TBS Transport Block Size
UcCl Uplink Control Information
UE User Equipment
UL Uplink
UL-SCH Uplink Shared Channel
VRB Virtual Resource Block
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4 Synchronization procedures
4.1 Cell search

Cell search isthe procedure by which a UE acquires time and frequency synchronization with a cell and detects the
physical layer Cell 1D of that cell. E-UTRA cell search supports a scalable overall transmission bandwidth
corresponding to 6 resource blocks and upwards.

The following signals are transmitted in the downlink to facilitate cell search: the primary and secondary
synchronization signals.

A UE may assume the antenna ports 0 — 3 and the antenna port for the primary/secondary synchronization signals of a
serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift and average delay.

For aBL/CE UE, if the UE is configured with higher layer parameter RSS-Config, the UE can use the resynchronization
signal (as defined in [3]) to re-acquire time and frequency synchronization with the cell.

4.2 Timing synchronization

4.2.1 Radio link monitoring

The downlink radio link quality of the primary cell shall be monitored by the UE for the purpose of indicating out-of -
sync/in-sync status to higher layers.

If the UE is configured with a SCG [11] and the parameter rIf-TimersAndConstantsSCG is provided by the higher layers
and is not set to release, the downlink radio link quality of the PSCell [11] of the SCG shall be monitored by the UE for
the purpose of indicating out-of-sync/in-sync status to higher layers.

In non-DRX mode operation, the physical layer in the UE shall every radio frame assess the radio link quality,
evaluated over the previous time period defined in [10], against thresholds (Qou and Qin) defined by relevant testsin
[10].

In DRX mode operation, the physical layer in the UE shall at least once every DRX period assess the radio link quality,
evaluated over the previous time period defined in [10], against thresholds (Qou and Qin) defined by relevant testsin
[10].

If higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall not
be monitored in any subframe other than those indicated.

The physical layer in the UE shall in radio frames where the radio link quality is assessed indicate out-of-sync to higher
layers when the radio link quality isworse than the threshold Qo When the radio link quality is better than the
threshold Qin, the physical layer in the UE shall in radio frames where the radio link quality is assessed indicate in-sync
to higher layers.

4.2.2 Inter-cell synchronization

No functionality is specified in this clause in this release.

4.2.3 Transmission timing adjustments

Upon reception of atiming advance command or atiming adjustment indication for a TAG containing the primary cell
or PSCell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell or PSCell based
on the received timing advance command or a timing adjustment indication.

The UL transmission timing for PUSCH/SRS of a secondary cell isthe same as the primary cell if the secondary cell
and the primary cell belong to the same TAG. If the primary cell in a TAG has aframe structure type 1 and a secondary
cell in the same TAG has a frame structure type 2 or frame structure 3, UE may assume that Nta > 624.

If the UE is configured with a SCG, the UL transmission timing for PUSCH/SRS of a secondary cell other than the
PSCell isthe same as the PSCell if the secondary cell and the PSCell belong to the same TAG.
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Upon reception of atiming advance command or atiming adjustment indication for a TAG not containing the primary
cell or PSCell, if all the serving cellsin the TAG have the same frame structure type, the UE shall adjust uplink
transmission timing for PUSCH/SRS of al the secondary cellsin the TAG based on the received timing advance
command or atiming adjustment indication where the UL transmission timing for PUSCH /SRS is the same for all the
secondary cellsinthe TAG.

Upon reception of atiming advance command or atiming adjustment indication for a TAG not containing the primary
cell or PSCell, if aserving cell in the TAG has a different frame structure type compared to the frame structure type of
another serving cell in the same TAG, the UE shall adjust uplink transmission timing for PUSCH/SRS of all the
secondary cellsin the TAG by using Nraeiiset = 624 regardless of the frame structure type of the serving cells and based
on the received timing advance command or a timing adjustment indication where the UL transmission timing for
PUSCH /SRS isthe same for all the secondary cellsin the TAG. Nryaoiiset 1S described in [3].

The timing adjustment indication specified in [11] indicates the initial Nra used for a TAG.The timing advance
command for a TAG indicates the change of the uplink timing relative to the current uplink timing for the TAG as
multiples of 16 T . The start timing of the random access preamble is specified in [3].

In case of random access response, an 11-bit timing advance command [8], Ta, for a TAG indicates Nta values by index
valuesof TA=0, 1, 2, ..., 256 if the UE is configured with a SCG, and TA =0, 1, 2, ..., 1282 otherwise, where an amount
of the time alignment for the TAG is given by Nya = Ta x16. Nrais defined in [3].

In other cases, a 6-bit timing advance command [8] or the Timing advance adjustment field in DCI format 6-0A/B if
present [4], Ta, for aTAG indicates adjustment of the current Nya value, Nya o, t0 the new Nra value, Nra new, DY index
valuesof Ta=0, 1, 2,..., 63, where Nranew = Nraod + (Ta —31)x16. Here, adjustment of Nra value by a positive or a
negative amount indicates advancing or delaying the uplink transmission timing for the TAG by a given amount
respectively.

For anon-BL/CE UE, for atiming advance command received on

- subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the beginning of
subframe n+5 if the UE is configured with higher layer parameter shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space, n+6 otherwise.

- dot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe
boundary no earlier than ot [n+8].

- subdlot n, the corresponding adjustment of the uplink transmission timing shall apply from the first subframe
boundary no earlier than

- subdlot [n+16] if higher layer parameter proc-TimeAdv-r15= nplusdsetl’.
- subslot [n+18] if higher layer parameter proc-TimeAdv-r15= 'npluséset1'or 'npluséset?’.
- subdlot [n+20Q] if higher layer parameter proc-TimeAdv-r15= nplus8set2'.

For serving cellsin the same TAG, when the UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and
subframe n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not
transmit the overlapped part of subframe n+1.

For aBL/CE UE, for atiming advance command received on subframe n, the corresponding adjustment of the uplink
transmission timing shall apply for the uplink PUCCH/PUSCH/SRS transmissions in subframe n+ 6+ Kofts. When the
BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on the same narrowband
and are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and is not required
to transmit in subframe n+1 until the first available symbol that has no overlapping portion with subframe n. When the
BL/CE UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are on different narrowbands,
and the timing adjustment occurs in the guard period for narrowband retuning, the UE is not required to transmit in
subframe n+1 until the first available symbol that has no overlapping portion with subframe n and which does not
reduce the guard period. The value of K¢t iSgiven by,

- if the UE is configured with the higher layer parameter k-Offset,
- Kotfset = Keell offset — KUE_offset where

K el oftsee 1S the parameter k-Offset provided by higher layers, and
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Ky oftsee 1S the parameter Differential Koffset provided by higher layers, otherwise Ky oot = 0
- otherwise,
- Koffset = 0.

If the UE is configured with higher layer parameter k-Offset, for a PUSCH (re)transmission associated with the TC-
RNT', Koffset = k'Offset

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 specified in [10], the UE changes Nra accordingly.

For aBL/CE UE inaNTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the
BL/CE UE determines NTU,EadJ- (defined in [3]) using the serving satellite position and its own position to pre-
compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay
between the uplink time synchronization reference point and the serving satellite, the BL/CE UE determines
Nra%g " (defined in [3]) based on one-way propagation delay Delaycommon(t) Which can be obtained as:

1 i o 2
DelayCommon(t) — E [NTC'?\mmon + NTc'?\mmonant X (t _ tepoch) + N_I(_:XmmonantVanatlon X (t _ tepoch) ]

where Ngmmon - yeommonDrift | g ycommonDriftvariation are given by the higher layer parameters nta-Common, nta-
CommonDrift, and nta-CommonDriftVariation respectively, and t,,,., isthe epoch time given by the higher layer
parameter epochTime. Delay.ommon(t) providesadistance at time t between the serving satellite and the uplink time
synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the
point where DL and UL are frame aligned with an offset given by Nra offset-

For aBL/CE UE communicating over NTN, time and frequency pre-compensation is adjusted per uplink segment with

Nprecompensation

atransmission duration of NEEeomPeRs2%°m time units, where the quantity N2eo™! is provided by higher

layers, as specified in 3GPP TS 36.331 [11].

4.3 Timing for Secondary Cell Activation / Deactivation

When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actionsin [8]
shall be applied no later than the minimum requirement defined in [10] and no earlier than subframe n+8, except for the
following:

- theactionsrelated to CSl reporting on a serving cell which is active in subframe n+8

- theactions related to the sCell DeactivationTimer associated with the secondary cell [8]
which shall be applied in subframe n+8.

- theactionsrelated to CSl reporting on a serving cell which is not active in subframe n+8
which shall be applied in the earliest subframe after n+8 in which the serving cell is active.

When a UE receives an RRC configuration which configures secondary cell as activated [11] in subframe n, the
corresponding actionsin [8] shall be applied no later than the minimum requirement defined in [10] and no earlier than
subframe n+ 20, except for the following:

- theactionsrelated to CSI reporting on a serving cell which is active in subframe n+20

- theactionsrelated to the sCellDeactivationTimer associated with the secondary cell [8]
which shall be applied in subframe n+ 20.

- theactionsrelated to CSl reporting on a serving cell which is not active in subframe n+20
which shall be applied in the earliest subframe after n+20 in which the serving cell is active.

If a UE has been configured with cqi-ShortPeriodicSCell for a secondary cell, parameters cqi-pmi-Configlndex and ri-
Configlndex in clause 7.2 are given by cqi-ShortPeriodicSCell from subframe n+8 until subframe n+34.
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When a UE receives a deactivation command [8] for a secondary cell or the sCellDeactivationTimer associated with the
secondary cell expiresin subframe n, the corresponding actionsin [8] shall apply no later than the minimum

requirement defined in [10], except for the actions related to CSI reporting on a serving cell which is active which shall
be applied in subframe n+8.
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5 Power control

Downlink power control determines the Energy Per Resource Element (EPRE). The term resource element energy
denotes the energy prior to CP insertion. The term resource element energy al so denotes the average energy taken over
all constellation points for the modulation scheme applied. Uplink power control determines the average power over a
SC-FDMA symbol in which the physical channel is transmitted.

5.1 Uplink power control

If the UE is configured with shortTTIl, PUCCH in this clause refers to SPUCCH defined in [3] if the HARQ-ACK is
sent in response to PDSCH scheduled by DCI format 7-1A/1B/1C/1D/1E/1F/1G or if the scheduling request is sent on
resources configured by higher layer parameter sr-SotSPUCCH-IndexFH or sr-SotSPUCCH-IndexNoFH or sr-
subS otSPUCCH-Resour ce for slot/subsl ot-based transmissions, unless otherwise noted.

If the UE is not configured with shortTTI or the UE is configured with shortTTI, and UCI isto be transmitted in a
subframe, the term 'subframe/d ot/subslot’ or ‘subframe/sot’ refers to a subframe in this clause.

If the UE is configured with shortTTl, and UCI isto be transmitted in a slot, the term 'subframe/slot/subslot’ or
'slot/subslot’ or 'subframe/slot’ refersto adlot in this clause.

If the UE is configured with shortTTI, and UCI isto be transmitted in a subslot, the term 'subframe/slot/subslot’ or
'slot/subslot’ refersto a subslot in this clause.

Throughout this clause,

- if the UE is configured with higher layer parameter shortProcessingTime and the corresponding PDCCH with
CRC scrambled by C-RNTI isin the UE-specific search space, k, =3, otherwise k,=4.

- if the UE is configured with higher layer parameter shortTTI and the corresponding PDCCH/SPDCCH with DCI
format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is detected in a subdot, if the UE is configured for subslot uplink

transmissions, X is given by higher layer parameter proc-TimeAdv from {4,6,8}, otherwise X o =4.

Uplink power control controls the transmit power of the different uplink physical channels.

If aUE is configured with a LAA SCell for uplink transmissions, the UE shall apply the procedures described for
PUSCH and SRS in this clause assuming frame structure type 1 for the LAA SCell unless stated otherwise.

For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with tdm-
PatternConfig/tdm-PatternConfigNE-DC for the serving cell, the UE is not expected to transmit any uplink physical
channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are
determined by applying an offset value given by harg-Offset-r15 to the subframes denoted as uplink in the UL/DL
configuration tdm-PatternConfig/tdm-PatternConfigNE-DC.

For a UE configured with EN-DC with primary cell frame structure type 1, if the UE is configured with tdm-
PatternConfig2 for aserving cell, and if the UE indicates a capability fdd-PCellUL-TX-AllUL-Subframe-r16 (as
specified in[11]), the UE transmits any uplink physical channel or signal without associated DCI if configured, in the
serving cell on any uplink subframes. Otherwise, if the UE is configured with tdm-PatternConfig2 for the serving cell
and if the UE does not indicate a capability fdd-PCellUL-TX-AllUL-Subframe-r16, the UE is not expected to

transmit any uplink physical channel or signa without associated DCI except for PRACH in the serving cell on
subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value
given by harg-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration tdm-PatternConfig2.

For a UE configured with EN-DC with primary cell frame structure type 2, if the UE is configured with tdm-
PatternConfig2 for aserving cell, and if the UE indicates a capability tdd-PCellUL-TX-AllUL-Subframe-r16 (as
specified in [11]), the UE transmits any uplink physical channel or signal without associated DCI if configured, in the
serving cell on any uplink subframes. Otherwise, if the UE is configured with tdm-PatternConfig2 for the serving cell
and if the UE does not indicate a capability tdd-PCellUL-TX-AllUL-Subframe-r 16, the UE is not expected to

transmit any uplink physical channel or signal without associated DCI except for PRACH in the serving cell on
subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value
given by harg-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration tdm-PatternConfig2.
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For PUSCH, the transmit power ﬁpUSCH,C(i) defined in Clause 5.1.1, isfirst scaled by the ratio of the number of

antennas ports with a non-zero PUSCH transmission to the number of configured antenna ports for the transmission
scheme. The resulting scaled power is then split equally across the antenna ports on which the non-zero PUSCH is
transmitted.

For PUCCH or SRS, the transmit power Ppccy (i) , defined in Clause 5.1.1.1, or IsSRS,c(i) is split equally across
the configured antenna ports for PUCCH or SRS. I%RS,C(i) isthe linear value of Psrs (i) defined in Clause 5.1.3.

A cell wide overload indicator (Ol) and a High Interference Indicator (HI1) to control UL interference are defined in [9].

For a serving cell with frame structure type 1, a UE is not expected to be configured with
UplinkPower Control Dedicated-v12x0.

51.1 Physical uplink shared channel
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

- When the procedures are applied for MCG, the terms 'secondary cell’, 'secondary cells', 'serving cell’, 'serving
cells in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

- When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells), 'serving cell', 'serving
cells in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both
primary PUCCH group and secondary PUCCH group

- When the procedures are applied for primary PUCCH group, the terms 'secondary cell', 'secondary cells',
'serving cell’, 'serving cells in this clause refer to secondary cell, secondary cells, serving cell, serving cells
belonging to the primary PUCCH group respectively.

- When the procedures are applied for secondary PUCCH group, the terms 'secondary cell’, 'secondary cells,
'serving cell’, 'serving cells'in this clause refer to secondary cell, secondary cells, serving cell, serving cells
belonging to the secondary PUCCH group respectively.

For PUSCH (re)transmissions corresponding to ul-Configlnfo-r14, the UE shall apply the procedures corresponding to
PUSCH (re)transmission corresponding to the random access response grant.

5111 UE behaviour

The setting of the UE Transmit power for a Physical Uplink Shared Channel (PUSCH) transmission is defined as
follows.

If the UE transmits PUSCH without a simultaneous PUCCH for the serving cell ¢, then the UE transmit power
PruscH c(i) for PUSCH transmission in subframe/slot/subslot i for the serving cell cis given by

Pemax c(i),

Pruscrie() = mi”{lOloglo(M puscr.o) + Po_puscr o)+ @c()- Plo + Aree(i) + fo(0)

} [dBm]

If the UE transmits PUSCH simultaneous with PUCCH for the serving cell ¢, then the UE transmit power
Ppusch ¢ (i) for the PUSCH transmission in subframe/slot/subslot i for the serving cell ¢ isgiven by

10IoglO(I5cMAx,c(i) - ISPUCCH(i))’ } dBmj

P c(i) =min . . . . )
puser. {mloglo(M puscre(i) + Po_puscrc()+ (1) Ple + Ate (i) + f(0)

If the UE is not transmitting PUSCH for the serving cell ¢, for the accumulation of TPC command received with DCI
format 3/3A for PUSCH, the UE shall assume that the UE transmit power Ppyscy (i) for the PUSCH transmissionin

subframei for the serving cell ¢ iscomputed by
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Pouscric () = min{PCMAX,c (1), Po_puscrec D +ac (D) PLc + f (i) } [dBm]
where,

- Pomax,c(i) isthe configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell ¢ and

ﬁCMAXp(i) isthelinear value of Pgyax (i) - If the UE transmits PUCCH without PUSCH in subframe i for

the serving cell ¢, for the accumulation of TPC command received with DCI format 3/3A for PUSCH, the UE
shall assume Peyax (i) asgiven by Clause5.1.2.1. If the UE does not transmit PUCCH and PUSCH in

subframe i for the serving cell ¢, for the accumulation of TPC command received with DCI format 3/3A for
PUSCH, the UE shall compute Pgyax (i) assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and ATc =0dB,

where MPR, A-MPR, P-MPR and AT¢ are defined in [6].
- Poycch (i) isthelinear value of Poyccy (i) defined in Clause 5.1.2.1

- If the UE isaBL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the
PUSCH resource assignment valid for subframei and serving cell cisusing uplink resource allocation type 5,
M pysch, ¢ (i) is the bandwidth of the PUSCH resource assignment expressed in fraction of aresource block and

isgivenby M pscu (i) = (M5’ +Q,—2)/NE® where MZ”,NZ® aredefined in[3] and Qs defined
in Clause 8.6.1 for subframei, M pyscp ¢ (i) isthe bandwidth of the PUSCH resource assignment expressed in

number of resource blocks valid for subframe/slot/subslot i and serving cell ¢ otherwise.

- If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell ¢
and if subframe i belongsto uplink power control subframe set 2 asindicated by the higher layer parameter
tpc-SubframeSet-r12,

- whenj=0, R, pyscic(0) =Ry ue puscrc2(0) + P nominar puscrc2(0) , wherej=0is used for PUSCH

(re)transmissions corresponding to a semi-persistent grant. By e puscie2(0) and Ry vominar puscric2(0)
are the parameters p0-UE-PUSCH-Persi stent- SubframeSet2-r12 and pO-Nominal PUSCH-Persistent -
SubframeSet2-r12 respectively provided by higher layers, for each serving cell c.

- whenj=1, R, pisce (D = By Ue puscric2 (D + B nowimal_puscrc2(1) » where j=1is used for PUSCH
(re)transmissions corresponding to a dynamic scheduled grant. PO_UE_PUSCH,C,Z (D and

Py NominaL_puscrc.2 (1) are the parameters p0O-UE-PUSCH-SubframeSet2-r 12 and p0-Nominal PUSCH-
SubframeSet2-r12 respectively, provided by higher layers for serving cell c.

- whenj=2, PO_PUSCH,C(Z) = PO_UE_PUSCH,C(Z) + PO_NOMINAL_PUSCH,C(Z) where PO_UE_pUSCHC(Z) =0 and
PO_NOMINAL_PUSCH,C(Z) = PO_PRE + APREAMBLE_Msgg , Where the parameter

preambl el nitial ReceivedTar getPower [8] ( PO_PRE) and APREAMBLE_ msgs are signalled from higher layers
for serving cell ¢, where j=2 isused for PUSCH (re)transmissions corresponding to the random access
response grant.

Otherwise

- Po_pusch,c(]) isaparameter composed of the sum of acomponent Py nominaL_ puscH,c(J) Provided
from higher layersfor j=0, 1 and 3 and acomponent Py yg puscH,c(]) Provided by higher layers for j=0,

1 and 3 for serving cell ¢. For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0,
for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1, for PUSCH
(re)transmissions corresponding to the random access response grant then j=2 and for BL/CE UE PUSCH
(re)transmission using preconfigured uplink resource then j=3. Py yg puscH ¢(2) =0 and

Po_nomINAL_PuscH,c(2) = Po pre + ApReAMBLE _Msy3» Where the parameter
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preambl el nitial Received Tar getPower [8] ( PO_PRE) and APREAMBLE_ msgs are signaled from higher layers
for serving cell c.
If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell ¢

and if subframe i belongsto uplink power control subframe set 2 asindicated by the higher layer parameter
tpc-SubframeSet-ri2,

- Forj=0orl, e (])=0a,¢< {O, 0.4,0.5,0.6,0.7,0.8, 0.9, 1}. o, , isthe parameter alpha-
SubframeSet2-r12 provided by higher layers for each serving cell c.

- Forj=2, o, (])=1.
Elseif the UE is configured with higher layer parameter UplinkPower Control Dedicated-v15x0 for serving cell c,

- Forj=0or1, e(j)=aue<{0040506,07080.91} . o, istheparameter alpha-UE-r15
provided by higher layers for each serving cell c.

- Forj=2, o (])=1.
Otherwise

- Forj=0or1, a.ec{0,04,0506,0.70.8 091} isa3-bit parameter provided by higher layers for
serving cell c. Forj=2, o (j)=1. Forj=3, &(]) isthe parameter pur-PUSCH-power-control-alpha
provided by higher layersfor serving cell C.

PL. isthedownlink path loss estimate calculated in the UE for servingcell ¢ indBand PL, =

referenceS gnal Power — higher layer filtered RSRP, where referenceSignalPower is provided by higher layers
and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in
[11] for the reference serving cell.

- If servingcell ¢ belongsto a TAG containing the primary cell then, for the uplink of the primary cell, the
primary cell is used as the reference serving cell for determining referenceSignal Power and higher layer
filtered RSRP. For the uplink of the secondary cell, the serving cell configured by the higher layer parameter
pathlossReferencelinking defined in [11] is used as the reference serving cell for determining
referenceSgnalPower and higher layer filtered RSRP.

- Ifservingcell ¢ belongsto a TAG containing the PSCell then, for the uplink of the PSCell, the PSCell is
used as the reference serving cell for determining referenceSignal Power and higher layer filtered RSRP; for
the uplink of the secondary cell other than PSCell, the serving cell configured by the higher layer parameter
pathl ossReferencelLinking defined in [11] is used as the reference serving cell for determining
referenceS gnal Power and higher layer filtered RSRP.

- Ifservingcell ¢ belongsto a TAG not containing the primary cell or PSCell then serving cell ¢ isused as
the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP.

Ave ¢ (i) =10|oglo((2BPRE'Ks —1)-,85#;3‘3*') for Kg=1.25and0for Ks=0where K isgiven by the

parameter deltaMCS-Enabled provided by higher layers for each serving cell ¢c. BPRE and Sl | for

each serving cell ¢, are computed asbelow. Kg=0 for transmission mode 2.

- BPRE =Ocgq / Ngge for control data sent via subframe-PUSCH without UL-SCH data or slot/sublot-PUSCH
without UL-SCH dataif the UE is configured with a higher layer parameter uplinkPower-CS Payload,
BPRE=0Oq,, / Nge and Qg = Max{Ouq g} with Oy & defined as the number of CQI/PMI bits
including CRC for agiven RI value for slot/subslot-PUSCH without UL-SCH dataif the UE is hot
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Cc-1

configured with a higher layer parameter uplinkPower-CS Payload, and BPRE= Z K, /Ngg for other
r=0

cases.

- where C isthe number of code blocks, K, isthesizefor codeblock r, Ocg isthe number of
CQI/PMI bitsincluding CRC bitsand Ny isthe number of resource elements determined as
Ngg = M §USCH-intial, \ PUSCH-nitid \here C, K,, Mg ™" "™ and NIZS™ ™ are defined in
[4].

- B = g2 for control data sent via PUSCH without UL-SCH dataand 1 for other cases.

JpuscH.c Isacorrection value, aso referred to asa TPC command and isincluded in PDCCH/EPDCCH with

DCI format 0O/0A/0OB/0C/4/4A/4B or in PDCCH/SPDCCH with DCI format 7-0A/7-0B or in MPDCCH with
DCI format 6-0A for serving cell cor jointly coded with other TPC commandsin PDCCH/MPDCCH with DCI
format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. If the UE is configured with higher
layer parameter UplinkPower Control Dedicated-v12x0 for serving cell ¢ and if subframe i belongs to uplink
power control subframe set 2 asindicated by the higher layer parameter tpc-SubframeSet-r12, the current

PUSCH power control adjustment state for serving cell cisgivenby f_, (i), andthe UE shall use f_, (i)
instead of f(i) to determine Ppygcy (i) . Otherwise, the current PUSCH power control adjustment state for

serving cell cisgivenby f.(i) . If the UE is configured with multiple UL SPS configurations, 5puscH,c,x isa

correction value, aso referred to asa TPC command and is jointly coded with other TPC commandsin PDCCH
with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI, where x is SPS

Configindex-ri4, and f_,(i) and f.(i) arereplacedby f_, (i) and f_, (i), respectively.

- fe(i) = fe(i =D+ Spysch,c (i —Kpyscr) and f ,(i) = f.,(i —1) + Fpysonc (i — Kpyseyy) 1 @ccumulation
is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by higher
layers or if the TPC command dpyscy ¢ isincluded ina PDCCH/EPDCCH with DCI format O or ina

MPDCCH with DCI format 6-0A for serving cell ¢ wherethe CRC is scrambled by the Temporary C-RNTI
or PUR-RNTI

B fc,x(i) = fc,x(i - 1) + 5PUSCH,c,x (i - KPUSCH) and fc,2,x(i) = fc,z,x (i _1) + 5puscu,c,x (i - Kpuscu) if
accumulation is enabled based on the parameter Accumulation-enabled or accumulationEnabledsTTI
provided by higher layers and if the TPC command 5PUSCH,C,X isincluded in aPDCCH with DCI format
3/3A whose CRC parity bits are scrambled by TPC-PUSCH-RNTI and if the UE is configured with multiple
UL SPS configurations.

- where Spyscy ¢ (i — Kpyscr ) Was signalled on PDCCH/EPDCCH with DCI format

0/0A/0B/OC/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-
0A or PDCCH/MPDCCH with DCI format 3/3A on subframe/slot/subslot i — Kpygy , and where 1. (0)

isthe first value after reset of accumulation. For a BL/CE UE configured with CEModeA, subframe i —
Kpyscn — Kofrser 1S the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH with
DCI format 3/3A is transmitted.

- Thevalueof Ky for aBL/CE UEis

- if the UE is configured with the higher layer parameter k-Offset,
- Kotfset = Keell offset — KUE_offset where
K e ofiser 1S the parameter k-Offset provided by higher layers, and

Kuyg ofiser 1S the parameter Differential Koffset provided by higher layers, otherwise Kyg ofrser =
0

- otherwise,
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Koffset =0.

If the UE is configured with higher layer parameter k-Offset, for a PUSCH (re)transmission associated
W|th the TC'RNTI, Koffset = k'off%t

- Thevalueof Kpygy IS

- For FDD or FDD-TDD and serving cell frame structure type 1

if the UE is configured with higher layer parameter shortTTI and the TPC command Opyeqyc 1S

included in aPDCCH/ SPDCCH with DCI format 7-0A/7-0B and for PUSCH transmissionsin a

subdot, Kpyeey = X,

the UE is configured with higher layer parameters dI-STTI-Length="subslot' and ul-STTI-
Length="dlot' and the TPC command 5PUSCH,C isincluded in a PDCCH/ SPDCCH with DCI

format 7-0A/7-0B and for PUSCH transmissionsinaslot, | — K pusch corresponds to:

- asubdot among subslot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 in which the UE
has received the TPC command if the slot PUSCH is to be transmitted in slot O of subframe N. A
UE is not expected to receive TPC command in more than one subslot among subslot 4 or 5 of
subframe N-3 or subgot 0 of subframe N-2 corresponding to slot-PUSCH transmission in slot 0 of
subframe N.

- asubdot among subslot 1 or 2 or 3 of subframe N-2 in which the UE has received the TPC
command if the slot-PUSCH isto be transmitted in slot 1 of subframe N. A UE is not expected to
receive TPC command in more than one subslot among subslot 1 or 2 or 3 of subframe N-2
corresponding to slot-PUSCH transmission in slot 1of subframe N.

if the UE is configured with higher layer parameter shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space, Koy =3

otherwise, Kpygey =4 (inunit of sots for slot-PUSCH and the TPC command 5PUSCH’C is
included in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B, and in units of subframe for
subframe-PUSCH and for slot/subslot-PUSCH with a TPC command dpysc ¢ provided in the
PDCCH with DCI format 3/3A).

- For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration
of at least two configured serving cellsis not the same, or if the UE is configured with the parameter
EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame
structure type 2, the"TDD UL/DL configuration” refersto the UL-reference UL/DL configuration
(defined in Clause 8.0) for serving cell c.

- For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-

UpPts-r14 for the serving cell c, Keusen isgiven

in Table5.1.1.1-1A if the UE is configured with higher layer parameter shortProcessingTime and
the corresponding PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space for
subframe-PUSCH transmissions,

in Table 5.1.1.1-1B for specia subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for
specia subframe configuration 0, 5, 9 if the UE is configured with higher layer parameter shortTTI

and the TPC command JPUSCH_C isincluded in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B,
and for uplink transmissionsin aslot,

by Kpysey =9 if the slot-PUSCH transmission in slot 15 or 16 is scheduled with a

PDCCH/SPDCCH with DCI format 7-0A/7-0B in which the LSB of the UL index is set to 1 for
TDD UL/DL configuration 6 and special subframe configuration 0, 5, 9,
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- inTable5.1.1.1-1 otherwise.

- For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-
UpPts-r14 for the serving cell c.

- If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of
DCI format 0/4 or aMPDCCH of DCI format 6-0A in which the LSB of the UL index is set to 1,

Kpusch =7

- For slot-PUSCH transmissions, Ky isgiven by Table 5.1.1.1-1B for specia subframe
configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for specia subframe configuration 0, 5, 9 if
the TPC command §PUSCH’C isincluded in a PDCCH/ SPDCCH with DCI format 7-0A/7-0B. If

the TPC command SpyscHc i provided in the PDCCH with DCI format 3/3A, Kpygeyy is
givenin Table5.1.1.1-1.

- For all other subframe-PUSCH transmissions, K, o isgivenin Table5.1.1.1-1A if the UE is

configured with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-
RNTI isin the UE-specific search space, otherwise Table 5.1.1.1-1.

- For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-
UpPts-r14 for the serving cell ¢, Keuser is givenin

- Table5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space,

- Table5.1.1.1-4B for slot-PUSCH transmissions if the TPC command Opgqy ¢ isincludedina
PDCCH/ SPDCCH with DCI format 7-0A/7-0B,
- Table5.1.1.1-4 otherwise.

- For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-
r14 for the serving cell ¢

- If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH
of DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime
or if the UE is configured with higher layer parameter shortProcessingTime and the
corresponding PDCCH with CRC scrambled by C-RNTI isin the common search space in which

the LSB of theUL index issetto 1, Kpygy =6

- For al other PUSCH transmissions, K, g isgivenin

- Table5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space,

- Table5.1.1.1-4B for slot-PUSCH transmissions if the TPC command JPUSCH_C isincludedina
PDCCH/ SPDCCH with DCI format 7-0A/7-0B,

- Table5.1.1.1-4 otherwise.

- For aserving cell with frame structure type 3,
- For an uplink DCI format 0A/4A carrying AUL-DFI according to clause 8.3A, Ky ooy =4

- For an uplink DCI format 0A/0B/0C/4A/4B with CRC scrambled by C-RNTI with PUSCH trigger
A setto0, Kpygy isequal to k+l, wherek and | are defined in in Clause 8.0.

- For an uplink DCI format 0A/0B/0C/4A/4B with CRC scrambled by C-RNTI with PUSCH trigger
A set to 1 and upon the detection of PDCCH with CRC scrambled by CC-RNTI and with 'PUSCH

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 23 ETSI TS 136 213 V17.7.0 (2025-02)

trigger B' field set to 1" described in Clause 8.0, Kp gy isequal to p+k+l, wherep, kand | are
defined in Clause 8.0.

- If aUE detected multiple TPC commands in subframe i — Kp gy » the UE shall usethe TPC

command in the PDCCH/EPDCCH with DCI format 0A/0B/0C/4A/4B with CRC scrambled by C-
RNTI which schedules PUSCH transmission in subframei.

- For serving cell ¢ and anon-BL/CE UE, the UE attempts to decode a PDCCH/EPDCCH of DCI format
0/0A/0B/0C/4/4A/4B or a PDCCH/SPDCCH of DCI format 7-0A/7-0B with the UE's C-RNTI or a
PDCCH/EPDCCH of DCI format 0 for SPS C-RNTI or a PDCCH/SPDCCH of DCI format 7-0A/7-0B
for SPS C-RNTI or aPDCCH/EPDCCH of DCI format O for UL-SPS-V-RNTI and a PDCCH of DCI
format 3/3A with this UE's TPC-PUSCH-RNTI in every subframe except when in DRX or where serving
cell c isdeactivated.

- For serving cell ¢ and aBL/CE UE configured with CEModeA, the UE attempts to decode aMPDCCH
of DCI format 6-0OA with the UE's C-RNTI or SPS C-RNTI or PUR-RNTI and aMPDCCH of DCI
format 3/3A with this UE's TPC-PUSCH-RNT]I in every BL/CE downlink subframe except whenin DRX

- For anon-BL/CE UE and for subframe PUSCH transmissions, if DCI format 0/0A/OB/0C/4/4A/4B for
serving cell cand DCI format 3/3A are both detected in the same subframe, then the UE shall use the
OpuscH, ¢ Provided in DCI format 0/0A/0B/OC/4/4A/4B.

- For dot/subslot-PUSCH transmissions corresponding to a PDCCH/SPDCCH with DCI format 7-0A/7-0B
with the UE's C-RNTI for serving cell ¢, the UE shall usethe dpyscy ¢ provided in DCI format 7-0A/7-

0B

- For serving cell ¢ and dot/subsglot-PUSCH transmissions without a corresponding PDCCH/SPDCCH in
slot/subslot i of subframe |, the UE shall use the TPC command provided in the PDCCH with DCI format

3/3A received in a subframe not later than subframe | — K, o, wWhen configured by higher layer

parameter tpc-PDCCH-ConfigPUSCH-SPSfor the serving cell ¢ and for the corresponding SPS
Configindex-r14 if the UE is configured with multiple UL SPS configurations.

- For aBL/CE UE configured with CEModeA, if DCI format 6-0A for serving cell cand DCI format 3/3A
are both detected in the same subframe, then the UE shall usethe dpyscy, ¢ Provided in DCI format 6-

OA.

- JOpyscH,c = 0dB for asubframe/slot/subsiot where no TPC command is decoded for serving cell cor

where DRX occursor i isnot an uplink subframe/slot/subslot in TDD or FDD-TDD and serving cell ¢
frame structure type 2.

- OpyscH,c = 0dB for subframe-PUSCH transmissionsiif the subframei is not the first subframe scheduled
by a PDCCH/EPDCCH of DCI format 0B/4B.

- The Jpysch,c dB accumulated values signalled on PDCCH/EPDCCH with DCI format

0/0A/0B/0C/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-
OA aregivenin Table 5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or PDCCH/SPDCCH with
DCI format 7-0A/7-0B or MPDCCH with DCI format 6-0A or PDCCH/SPDCCH with DCI format 7-
OA/7-0B isvalidated as a SPS activation or release PDCCH/EPDCCH/MPDCCH/SPDCCH, then
5PUSCH,C is 0dB.

- The dpygcy 0B accumulated values signalled on PDCCH/MPDCCH with DCI format 3/3A are one of

SET1 givenin Table5.1.1.1-2 or SET2 given in Table 5.1.1.1-3 as determined by the parameter TPC-
Index provided by higher layers.

- If UE hasreached Pcyax (i) forserving cell c, positive TPC commands for serving cell ¢ shall not
be accumulated

- If UE has reached minimum power, negative TPC commands shall not be accumulated
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- For serving cell C, when the UE is configured with higher layer parameter shortTTI or when thereis
achange in configuration corresponding to the higher layer parameter shortTTI, fc (0) for the first

following PUSCH transmission in aslot or subslot in a given subframe is set to the value of  f (%)
associated with PUSCH of the previous uplink subframe.

If the UE is not configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving
cell C, the UE shall reset accumulation

- For serving cell ¢, when Py ye pusch,c Valueischanged by higher layers

- For serving cell ¢, when the UE receives random access response message for serving cell ¢

- For serving cell ¢, and BL/CE UE configured with CEModeA, when the UE performs PUSCH
transmission using preconfigured uplink resource

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell
c

- the UE shall reset accumulation corresponding to f.(x) for servingcell c
- when Pg yg puscH,c vaueischanged by higher layers
- when the UE receives random access response message for serving cell ¢

- the UE shall reset accumulation correspondingto f_,(*) for serving cell ¢

- when B, g pyscrco Vaueischanged by higher layers

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v15x0 for serving cell
C, the UE shall reset accumulation corresponding to f.(*) for serving cell ¢

- when o, e valueischanged by higher layers

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell
C and

- if subframe i belongsto uplink power control subframe set 2 asindicated by the higher layer
parameter tpc-SubframeSet-r12 f_(i) = f (i —1)

- if subframe i doesnot belong to uplink power control subframe set 2 asindicated by the higher layer
parameter tpc-SubframeSet-r12 f_,(i) = f_,(i—1)

fe(i) = Spusch,c i — Kpusch) and T ,(1) = Opyson (i — Kpysey)  if accumulation is not enabled for

serving cell ¢ based on the parameter Accumulation-enabled or accumulationEnabledsTTI provided by
higher layers

where dpysch ¢ (i — Kpyscn ) was signalled on PDCCH/EPDCCH with DCI format

0/0A/0B/0C/4/4A/4B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or MPDCCH with DCI format 6-
OA for serving cell ¢ on subframe i —Kpygyy - For aBL/CE UE configured with CEModeA, subframe

i — Kpyscn — Kostser 1S the last subframe in which the MPDCCH with DCI format 6-0A or MPDCCH
with DCI format 3/3A is transmitted.

Thevalueof Kpgy IS

- For FDD or FDD-TDD and serving cell frame structure type 1
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if the UE is configured with higher layer parameter shortTTI and for PUSCH transmissionsin a

subdot, Kpyeey = X,

the UE is configured with higher layer parameters dI-STTI-Length="subslot' and ul-STTI-
Length="dlot' and for PUSCH transmissionsinaslot, | — K4, corresponds to:

- asubdglot among subdot 4 or 5 of subframe N-3 or subslot 0 of subframe N-2 in which the UE
has received the TPC command if the slot- PUSCH isto be transmitted in slot O of subframe N.
A UE is not expected to receive TPC command in more than one subslot among subslot 4 or 5
of subframe N-3 or subslot 0 of subframe N-2 corresponding to slot-PUSCH transmission in
slot O of subframe N.

- asubsglot among subdot 1 or 2 or 3 of subframe N-2 in which the UE has received the TPC
command if the slot-PUSCH isto be transmitted in slot 1 of subframe N. A UE is not expected
to receive TPC command in more than one subslot among subslot 1 or 2 or 3 of subframe N-2
corresponding to slot-PUSCH transmission in slot 1of subframe N.

if configured with higher layer parameter shortProcessingTime and the corresponding PDCCH

with CRC scrambled by C-RNTI isin the UE-specific search space, Kpjgoy =3

otherwise, Kpgy =4

- For TDD, if the UE is configured with more than one serving cell and the TDD UL/DL configuration
of at least two configured serving cellsis not the same, or if the UE is configured with the parameter
EIMTA-MainConfigServCell-r12 for at least one serving cell, or FDD-TDD and serving cell frame
structure type 2, the "TDD UL/DL configuration” refers to the UL-reference UL/DL configuration
(defined in Clause 8.0) for serving cell c.

- For TDD UL/DL configurations 1-6 and UE not configured with higher layer parameter symPUSCH-
UpPts-r14 for the serving cell ¢, Kpygey isgiven

in Table5.1.1.1-1A if the UE is configured with shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space for subframe-PUSCH
transmissions,

in Table5.1.1.1-1B for special subframe configuration 1, 2, 3, 4, 6, 7, 8 and Table 5.1.1.1-1C for
special subframe configuration O, 5, 9 if the UE is configured with higher layer parameter sTTI,
and for uplink transmissionsin aslot,

by Kpysey =9 if the slot-PUSCH transmission in slot 15 or 16 is scheduled with a

PDCCH/SPDCCH with DCI format 7-0A/7-0B in which the LSB of the UL index isset to 1 for
TDD UL/DL configuration 6 and special subframe configuration 0, 5, 9,

in Table5.1.1.1-1 otherwise.

- For TDD UL/DL configuration 0 and UE not configured with higher layer parameter symPUSCH-
UpPts-ri4 for the serving cell c.

If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of
DCI format 0/4 or aMPDCCH with DCI format 6-0A in which the LSB of the UL index is set to
1, Kpysch =7

For slot-PUSCH transmissions, K, isgiven by Table 5.1.1.1-1B for special subframe
configuration 1, 2, 3,4, 6, 7, 8 and Table 5.1.1.1-1C for special subframe configuration 0, 5, 9.

For all other PUSCH transmissions, Ko isgivenin Table5.1.1.1-1A if the UE is configured

with shortProcessingTime and the corresponding PDCCH with CRC scrambled by C-RNTI isin
the UE-specific search space, Table 5.1.1.1-1 otherwise.
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- For TDD UL/DL configurations 0-5 and UE configured with higher layer parameter symPUSCH-
UpPts-r14 for theserving cell ¢, Kpsey isgivenin

Table5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space,

Table5.1.1.1-4B for dot-PUSCH transmissions,

Table 5.1.1.1-4 otherwise.

- For TDD UL/DL configuration 6 and UE configured with higher layer parameter symPUSCH-UpPts-
r14 for the serving cell ¢

If the subframe-PUSCH transmission in subframe 2 or 7 is scheduled with a PDCCH/EPDCCH of
DCI format 0/4 if the UE is not configured with higher layer parameter shortProcessingTime or if
the UE is configured with higher layer parameter shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the common search space in which the LSB of the
UL indexissettol, Kpygey = 6.

If the subframe-PUSCH transmission in subframe sis scheduled with a PDCCH of DCI format
0/4, if the UE is configured with higher layer parameter shortProcessingTime and the
corresponding PDCCH with CRC scrambled by C-RNTI isin the UE-specific search spacein
which the LSB of the UL index isset to 1,

- Kygy=6fors=1lor?2

- Kyg =4 fors=3

If the slot-PUSCH transmission in slot 4, 15 or 16 is scheduled with a PDCCH/SPDCCH with DCI
format 7-0A/7-0B in which the LSB of the UL index issetto 1, Kpgpy =5.

For all other PUSCH transmissions, K o, isgivenin

- Table5.1.1.1-4A if the UE is configured with shortProcessingTime and the corresponding
PDCCH with CRC scrambled by C-RNTI isin the UE-specific search space,

- Table5.1.1.1-4B for dot- PUSCH transmissions,

- Tableb5.1.1.1-4 otherwise.

- For aserving cell with frame structure type 3,

For an uplink DCI format 0A/4A carrying AUL-DFI according to clause 8.3A, Kooy =4.

For an uplink DCI format 0A/4A with CRC scrambled by C-RNTI with PUSCH trigger A setto O,
Kpusen isequal to k+l, where k and | are defined inin Clause 8.0.

For an uplink DCI format 0B/4B with CRC scrambled by C-RNTI with PUSCH trigger A set to O,
K pusen is€qual to k141" with i’ = Mod(Nare 15 = Niaro 10 Niro ) Where Muarg o s
HARQ process number in subframei, and k, |, niarg 10 and Nuaro are defined in Clause 8.0.
For an uplink DCI format 0A/4A with CRC scrambled by C-RNTI with PUSCH trigger A setto 1

and upon the detection of PDCCH with CRC scrambled by CC-RNTI and with 'PUSCH trigger B'
field set to '1' described in Clause 8.0, Kpygoy iSegual to p+k+l, wherep, k and | are defined in

Clause 8.0.

For an uplink DCI format 0B/4B with CRC scrambled by C-RNTI with PUSCH trigger A setto 1
and upon the detection of PDCCH with CRC scrambled by CC-RNTI and with 'PUSCH trigger B'
field set to '1' described in Clause 8.0, Kpygoy iSequal to p+k++i' with
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i’ = mod(niH ARO. 10 — Marg 10» NHaro ) where n'warg 10 IS HARQ process number in subframe
i, and P, k, |, NHARQ ID and NHARQ are defined in Clause 8.0.

- If aUE detected multiple TPC commands in subframe i — Kp g » the UE shall usethe TPC

command in the PDCCH/EPDCCH with DCI format 0A/0B/0C/4A/4B with CRC scrambled by
C-RNTI which schedules PUSCH transmission in subframei.

The Jpysch,c dB absolute values signalled on PDCCH/EPDCCH with DCI format

0/0A/0B/0C/4/4A14B or PDCCH/SPDCCH with DCI format 7-0A/7-0B or a MPDCCH with DCI format
6-0A aregivenin Table5.1.1.1-2. If the PDCCH/EPDCCH with DCI format 0 or PDCCH/SPDCCH with
DCI format 7-0A/7-0B or aMPDCCH with DCI format 6-0A is validated as a SPS activation or release
PDCCH/EPDCCH/MPDCCH/SPDCCH, then Jpygcy ¢ iS0dB.

for anon-BL/CE UE, fe(i)=f.(i-1) and f_,(i)= f ,(i—1) for asubframewhereno

PDCCH/EPDCCH with DCI format 0/0A/OB/OC/4/4A/4B is decoded for serving cell ¢ or where DRX
occursor i isnot an uplink subframe in TDD or FDD-TDD and serving cell ¢ frame structure type 2.

for aBL/CE UE configured with CEModeA, f(i) = fo(i-1) and f_,(i)= f ,(i—1) for asubframe

where no MPDCCH with DCI format 6-0A is decoded for serving cell ¢ or where DRX occursori is
not an uplink subframein TDD.

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell
C and

- if subframe i belongsto uplink power control subframe set 2 asindicated by the higher layer
parameter tpc-SubframeSet-r12 f_(i) = f (i —1)

- if subframe i doesnot belong to uplink power control subframe set 2 asindicated by the higher layer
parameter tpc-SubframeSet-r12 f_,(i) = f_,(i-1)

- For both typesof f.(*) (accumulation or current absolute) thefirst value is set as follows:

If Po ue pusch ¢ Valueischanged by higher layers and serving cell ¢ isthe primary cell or, if
Po ue pusch ¢ Valueisreceived by higher layersand serving cell ¢ isa Secondary cell or, if aBL/CE
UE transmits using preconfigured uplink resources,

- 1(0)=0

Note for aBL/CE UE, f,(i) =0fori =0,1,... up to thelast subframe of the PUSCH transmission using
preconfigured uplink resource.

For serving cell ¢, when the UE is configured with higher layer parameter shortTTI or when thereisa
change in configuration corresponding to the higher layer parameter shortTTI, f_(0) for the first

following PUSCH transmission in aslot or subslot in a given subframe is set to the value of f.(*)
associated with PUSCH of the previous uplink subframe.

Else

- If the UE receives the random access response message for aserving cell ¢

- f(0)=AP, . +3

ampupe T Omsep.c » where

-9

msg2,c
random access preambl e transmitted in the serving cell ¢, see Clause 6.2, and

isthe TPC command indicated in the random access response corresponding to the
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10109, (M pygeis < (0))
AP =min| s max| 0, PCMAX,C -t PO_PUSCH,C(Z) + 5n“sg2 !

rampup,c
+o.(2)-PL+ ATF,C(O)

AP and AP

rampuprequested ¢ 1S Provided by higher layers and

rampuprequested, ¢

corresponds to the total power ramp-up requested by higher layers from the first to the last
preambleinthe serving cell ¢, M gy (0) isthe bandwidith of the PUSCH resource

assignment expressed in number of resource blocks valid for the subframe of first PUSCH
transmission in the serving cell ¢, and Are¢(0) is the power adjustment of first PUSCH
transmission in the serving cell c. If a UE is performing non-contention based random access
procedure and is configured with higher layer parameter pusch-EnhancementsConfig, 8,55, =
0. For aPUSCH transmission corresponding to ul-Configlnfo-r14, the UE shall assume

APrampuprequested,c msg2,c — 0

- If PO_UE_PUSCHC,Z valueisreceived by higher layers for a serving cell c.

fc,z(o) =0

Table 5.1.1.1-1: K gy for TDD configuration 0-6

TDD UL/DL subframe number i

Configuration [0 | 1|2 |3|4|5|6|7|8]|9
0 -1 6|74 -1 6|74
1 -l -16[4]|-]1-]1-161|4
2 - -14l--1-1-141-]-
3 - -14(414]-1-1-1-]1-
4 -1-Ja]4 -T-T-1-7-
5 - -4l - - -] -1-1-]-
6 - -1717]s5[-1- 7] -

Table 5.1.1.1-1A: K oy for TDD configuration 0-6, special subframe configuration 0, 1, 2, 3, 4, 5, 6,

7, 8, 9 and UE configured with shortProcessingTime

TDD UL/DL subframe number i

Configuration [0 |1 |2 |3|4|5|6|7|8]|9
0 -1613]3 -16]13]3
1 -1 -13]3]-]-]1-/13]3
2 - -3 -]-1-1-13]-]-
3 - - 13133 -]-|-1-]-
4 -1 -131]3 - - -] - -
5 - -3 - - - - -] -
6 -|-|1614|4]|-]-]16]3]-

Table 5.1.1.1-1B: K, for TDD configurations 0-6, special subframe configuration 1, 2, 3,4, 6, 7, 8

and UE configured with ul-STTI-Length

TDD UL/DL slot number i

Configuration ([0 | 1|2 |34 |5|6|7|8|9|10(11|12|13|14|15|16| 17| 18| 19
0 414|4|5|5|6 414 |4 |5|5 |6
1 4 (4|14 4 4 4 4 4
2 4 | 4 4 4

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 29 ETSI TS 136 213 V17.7.0 (2025-02)

(o] [62] E- [¢V)

(o) N - o))
(e E=N - o))

Table 5.1.1.1-1C: K o for TDD configurations 0-6, special subframe configuration 0, 5, 9 and UE
configured with ul-STTI-Length

TDD UL/DL slot number i
Configuration ([0 |1 |2 |3[(4|5|6|7|8|9|10(11|12|13|14|15|16| 17| 18| 19
0 4|15|5|6|6]|7 4 15|65 6 | 6 | 7
1 5|5|5|5 5|15 ]|5 5
2 4 | 4 4 4
3 T\V7 7|7 |71|7
4 5|5|5]|5
5 4|4
6 4|15|5|6|6|7 4 | 4| 4|5

Table 5.1.1.1-2: Mapping of TPC Command Field in DCI format 0/0A/0B/0C/3/4/4A/4B/6-0A/3B/7-0A/7-
OB to absolute and accumulated Jpyscn ¢ values

TPC Command Field in Accumulated Absolute § d
puscH,c [dB] only DCI format
DCI format 0/0A/0B/0C/3/4/4A/AB/6- SpuscH,c [dB] 0/0A/OB/OC/4/4AI4B/6-0AI7-0A/7-0B
0A/3B/7-0A/7-0B :
0 -1 4
1 0 -1
2 1 1
3 3 4

Table 5.1.1.1-3: Mapping of TPC Command Field in DCI format 3A/3B to accumulated Jdpyscy o Values

TPC Command Field in
DCI format 3A/3B

0 -1

1 1

Accumulated opysch ¢ [dB]

Table 5.1.1.1-4: K, gy for TDD configuration 0-6 and UE configured with symPUSCH-UpPts-r14

TDD UL/DL subframe number i

Configuration |0 |1 |2 |3[4|5|6|7|8]|9
0 517|714 517|714
1 -|6|6|4]|-|-]16|6]4
2 -|5l4]-]-]-[5]a]-]-
3 -14141414)|-]-1-1-]-
4 -1414|4 - - - - -
5 -lalal-1-[-1-1-1-1[1-
6 -|e]7]7]5[-]6 7] -

Table 5.1.1.1-4A: K,y for TDD configuration 0-6 and UE configured with symPUSCH-UpPts-r14
and UE configured with shortProcessingTime

TDD UL/DL subframe number i
Configuration |0 |1 |2 |3[4|5|6|7]|8]|9
0 6|6|3|3|-/6|6|3]|3
1 -|1513|3|-]-15|3]3
2 - 1313 -]-1-13[3]-]-
3 - 1313133 |-]-|-1-1-
4 -1313]3 -l -l -1 --
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Table 5.1.1.1-4B: Ko, for TDD configurations 0-6 and UE configured with symPUSCH-UpPts-r14,
and UE configured with ul-STTI-Length

TDD UL/DL slot number i
Configuration |0 1|2 | 3 |4|5|6|7|8|9|10|11|12|13|14|15|16| 17 |18 | 19
0 11|14 |5|5|6|6|7 11 | 4 5 5 6 6 7
1 5 |5|5|5]|5 515|555
2 4 | 4|4 4 4 4
3 7 \|\7|7|7|7|7]|7
4 5|5|5|5|5
5 4 | 4|4
6 4 |4]|15|5|6|6|7 11| 4 4 4 5

For agiven serving cell, if the UE is configured with higher layer parameter shortProcessingTime , the UE shall use the
TPC command received with DCI format 0/4 mapped onto the UE-specific search space for subframei.

For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells asindicated
by UE capability simultaneousTx-differentTx-duration, if PUSCH/PUCCH transmissions of different duration occur in

different serving cells and in the same subframe and if the total transmit power of the UE would exceed Ppyax (1) , the
UE shall follow the dropping rules described in Clause 5.1.5 until the total transmit power of the UE would not exceed

Pewiax (1) or until there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the
following rules apply.

If the UE is not configured with an SCG or a PUCCH-SCell, and if the total transmit power of the UE would exceed
Peyax (1) , the UE scales PPUSCH c(i) for the serving cell ¢ in subframe/slot/subslot i such that the condition

S W0) Ruga () < < (B (1) = P (1)

is satisfied where Poyccp (i) isthelinear value of Poyccn (i) ISPUSCH,C(i) isthe linear value of Ppyscp (i)
IsCMAX (i) isthelinear value of the UE total configured maximum output power Pry,ay definedin[6] in
subframe/slot/subslot i and w(i) isascaling factor of IspUSCH,C(i)for serving cell ¢ where 0<w(i) <1. In casethere

isno PUCCH transmission in subframe/slot/subslot i Payccp (i) = 0.

If the UE is not configured with an SCG or a PUCCH-SCell, and if the UE has PUSCH transmission with UCI on
serving cell j and PUSCH without UCI in any of the remaining serving cells, and the total transmit power of the UE

would exceed PC,\,I ax (1), the UE scales PPUSCH c(i) for the serving cells without UCI in subframe/slot/subslot i such
that the condition

S W) - Brosorrc () < Py () = P ()

C#j

is satisfied where ISPUSCH,J- (i) isthe PUSCH transmit power for the cell with UCI and w(i) is a scaling factor of

ﬁPUSCH’C(i)for serving cell ¢ without UCI. In this case, no power scaling is applied to ISPUSCH,j(i) unless

ZW(i) -Poysch,c(i) = 0 and the total transmit power of the UE still would exceed ISCMAX @ .

C#]j
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For a UE not configured with a SCG or a PUCCH-SCell, note that W(i) values are the same across serving cells when
w(i) > 0 but for certain serving cells wW(i) may be zero.

If the UE is not configured with an SCG or a PUCCH-SCell, and if the UE has simultaneous PUCCH and PUSCH
transmission with UCI on serving cell j and PUSCH transmission without UCI in any of the remaining serving cells,

and the total transmit power of the UE would exceed If’CM ax (1) . the UE obtains ﬁpUSCHlC(i) according to

A

Brosors; () = Min(Prysg ; (1), (Poa () = Procass ()))

and

ZW(i) ’ ISPUSCH,C (') < (IE)CMAX (') - ISPUCCH (') - ISPUSCH,]' ('))

C#j

If the UE is not configured with a SCG or a PUCCH-SCell, and

- If the UE isconfigured with multiple TAGs, and if the PUCCH/PUSCH transmission of the UE on
subframe/dot/subslot 1 for agiven serving cell in a TAG overlaps some portion of the first symbol of the
PUSCH transmission on subframe/slot/subslot 1+ 1 for a different serving cell in another TAG the UE shall

adjust itstotal transmission power to not exceed PCM ax ON any overlapped portion.

- If the UE isconfigured with multiple TAGs, and if the PUSCH transmission of the UE on subframe/slot/subsl ot
I for agiven serving cell in a TAG overlaps some portion of the first symbol of the PUCCH transmission on

subframe/slot/subslot 1 +1 for adifferent serving cell in another TAG the UE shall adjust its total transmission
power to not exceed PCM ax ON any overlapped portion.

- If the UE is configured with multiple TAGs, and if the trigger type 0/1 SRS transmission of the UE in a symbol
on subframe/slot/subslot | for agiven serving cell in a TAG overlaps with the PUCCH/PUSCH transmission
on subframe/slot/subslot | or subframe/slot/subslot i + 1 for adifferent serving cell in the same or another

TAG the UE shall drop trigger type 0/1 SRS if itstotal transmission power exceeds PCM ax ON any overlapped
portion of the symbol.

- If the UE is configured with multiple TAGs, and if the trigger type 2 SRS transmission of the UE in a symbol on
subframe/dlot/subslot i for agiven serving cell inaTAG overlaps with the PUCCH/PUSCH transmission on
subframe/dot/subdlot i, i — 1 or i + 1 for adifferent serving cell in the same or another TAG, the UE shall
drop the trigger type 2 SRS in the overlapped symbol if itstotal transmission power exceeds Pgy4x ON any
overlapped portion of the symbol.

- If the UE is configured with multiple TAGs and more than 2 serving cells, and if the trigger type 0/1 SRS
transmission of the UE in asymbol on subframe/slot/subslot | for agiven serving cell overlaps with the SRS
transmission on subframe/slot/subslot | for a different serving cell(s) and with PUSCH/PUCCH transmission
on subframe/slot/subslot | or subframe/slot/subslot i + 1 for another serving cell(s) the UE shall drop the
trigger type 0/1 SRS transmissions if the total transmission power exceeds PCM ax 0N any overlapped portion of
the symbol.

- If the UE is configured with multiple TAGs and more than 2 serving cells, and if the trigger type 2 SRS
transmission of the UE in a symbol on subframe/slot/subslot i for a given serving cell overlaps with the SRS
transmission on subframe/slot/subdlot i — 1, i or i + 1 for adifferent serving cell(s) and with PUSCH/PUCCH
transmission on subframe/slot/subslot i — 1, i or i + 1 for another serving cell(s), the UE shall drop the trigger

type 2 SRS transmission in the overlapped symbol if the total transmission power exceeds Pepax ON any
overlapped portion of the symbol.

- If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH
in asecondary serving cell in parallel with SRS transmission in a symbol on a subframe of a different serving
cell belonging to adifferent TAG, drop SRS if the total transmission power exceeds PCM ax On any overlapped

portion in the symbol.
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- If the UE is configured with multiple TAGs, the UE shall, when requested by higher layers, to transmit PRACH
in asecondary serving cell in parallel with PUSCH/PUCCH in adifferent serving cell belonging to a different
TAG, adjust the transmission power of PUSCH/PUCCH so that itstotal transmission power does not exceed

P.\iax on the overlapped portion.

If the UE is configured with a LAA SCell for uplink transmissions, the UE may compute the scaling factor wi(i)

assuming that the UE performs a PUSCH transmission on the LAA SCell in subframei irrespective of whether the UE
can access the LAA SCell for the PUSCH transmission in subframe i according to the channel access procedures
described in Clause 4.2.1 of [13].

For aBL/CE UE configured with CEModeA, if the PUSCH transmission, scheduled by one DCI, is transmitted in more
than one subframeiio, iy, ..., in1 Whereio< i1< ...<in.1, the PUSCH transmit power in subframeix, k=0, 1, ..., N-1, is
determined by

PPUSCH,c(ik) = PPUSCH,c(iO)
except in case the DCI contains an UL index set to *11°.

For aBL/CE UE configured with CEModeB, the PUSCH transmit power in subframe iy is determined by

PPUSCH,c(ik) = PCMAX,c(iO)

5.1.1.2 Power headroom

There are three types of UE power headroom reports defined. A UE power headroom PH isvalid for
subframe/dot/subslot i for serving cell c.

If the UE is configured with a SCG, and if the higher layer parameter phr-ModeOther CG-r12 for a CG indicates
‘virtual', for power headroom reports transmitted on that CG, the UE shall compute PH assuming that it does not
transmit PUSCH/PUCCH on any serving cell of the other CG.

For a UE configured with EN-DC/NE-DC and capable of dynamic power sharing, if aNR Multiple Entry PHR [15, TS
38.321] istriggered and if the NR slot on active UL BWP that carries the Multiple Entry PHR is not aligned with E-
UTRA subframe due to asynchronous EN-DC/NE-DC [16, TS 38.133] or different duration between the NR slot and E-
UTRA subframe, UE provides PH of the first E-UTRA subframe that overlaps with the NR slot.

If the UE is configured with a SCG,

- For computing power headroom for cells belonging to MCG, the term 'serving cell’ in this clause refers to
serving cell belonging to the MCG.

- For computing power headroom for cells belonging to SCG, the term 'serving cell’ in this clause refers to serving
cell belonging to the SCG. The term ‘primary cell’ in this clause refers to the PSCell of the SCG.

If the UE is configured with a PUCCH-SCell,

- For computing power headroom for cells belonging to primary PUCCH group, the term 'serving cell’ in this
clause refersto serving cell belonging to the primary PUCCH group.

- For computing power headroom for cells belonging to secondary PUCCH group, the term 'serving cell' in this
clause refersto serving cell belonging to the secondary PUCCH group. The term ‘primary cell* in this clause
refers to the PUCCH-SCell of the secondary PUCCH group.

In this clause,

- theterm 'scheduled to transmit PUSCH' refers to PUSCH scheduled via an uplink scheduling grant or semi-
persistent scheduling assignment.

- theterms'PUCCH is prepared to be transmitted' or ‘prepared to transmit PUCCH' refer to PUCCH for which the
UE has started generating the UCI.
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If the UE is configured with a LAA SCell for uplink transmissions, and the UE receives PDCCH/EPDCCH with DCI
format OA/OB/4A/4B with PUSCH trigger A set to 0 corresponding to a PUSCH transmission on the LAA SCell in
subframe i, power headroom for subframei is computed assuming that the UE performs a PUSCH transmission on the
LAA SCéll in subframei irrespective of whether the UE can access the LAA SCell for the PUSCH transmission in
subframe i according to the channel access procedures described in Clause 4.2.1 of [13].

If the UE is configured with an LAA SCell for uplink transmissions, and if the UE reports power headroom in subframe
i inserving cell cinaPUSCH transmission scheduled using DCI format 0A/0B/4A/4B with 'PUSCH trigger A’ set to O
or in aPUSCH transmission scheduled using DCI format 0/4,

- for LAA SCells other than serving cell ¢ on which UE receives a DCI format 0A/OB/4A/4B or PUSCH trigger B
in subframei-4 or earlier indicating a PUSCH transmission in subframe i, power headroom for the serving cell is
computed assuming that the UE performs a PUSCH transmission on that serving cell in subframei.

- for LAA SCéllsother than serving cell ¢ on which UE does not receive a DCI format 0A/0B/4A/4B or PUSCH
trigger B in subframe i-4 or earlier, indicating a PUSCH transmission in subframei, power headroom for the
serving cell is computed assuming that the UE does not perform a PUSCH transmission on that serving cell in
subframei.

If the UE is configured with a LAA SCell for uplink transmissions, and if the UE receives a DCI format 0A/OB/4A/4B
with PUSCH trigger A set to 1 in subframe n on serving cell ¢, and if the UE reports power headroom on serving cell ¢
using the received DCI,

- for serving cells other than the serving cell ¢, the UE computes power headroom assuming that it performs a
PUSCH transmission in subframe n+ kp , if in subframe n or earlier, the UE receives a DCI format 0/4 or DCI
format OA/0B/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating PUSCH
transmission in subframe n+ K, .

- for serving cells other than the serving cell ¢, the UE computes power headroom assuming that it does not
perform a PUSCH transmission in subframe n+ kp , if in subframe n or earlier, the UE does not receive a DCI
Format 0/4 or DCI format 0A/OB/4A/4B with PUSCH trigger A set to 0 or PUSCH trigger B set to 1, indicating
PUSCH transmission in subframe n+ K, .

If serving cell cis configured with higher layer parameter ul-STTI-Length="subslot', and if the UE reports power
headroom on subslot i of serving cell ¢, for serving cells other than serving cell ¢, the UE computes power headroom for

- subdoti, if the serving cells are configured with higher layer parameter ul-STTI-Length="subslot'
- thedot containing subdlot i, if the serving cells are configured with higher layer parameter ul-STTI-Length="dlot'
- the subframe containing subslot i, otherwise.

If serving cell ¢ is configured with higher layer parameter ul-STTI-Length="dot', and if the UE reports power headroom
on doti of serving cell c using slot-PUSCH, for serving cells other than serving cell ¢, the UE computes power
headroom for

- doti, if the serving cells are configured with higher layer parameter ul-STTI-Length="dlot'
- the subframe containing dlot i, otherwise.

If the UE reports power headroom on subframei of serving cell ¢ using subframe-PUSCH, for serving cells other than
serving cell ¢, the UE computes power headroom for subframei.

Type 1:

If the UE is scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot i for
serving cell ¢, then power headroom for a Type 1 report is computed using

PH ype1,¢ (1) = Pomax c (1) {10|0910(M puscH,c (1)) + Po_pusch,c() + @c(j) - Ple + Atg e (1) + fc (i) } [dB]

where, Poyax (i), Mpuschc() s Po puschc(i)s @c(i), Ple, A (i) and fc(i) aredefinedin Clause5.1.1.1.
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If the UE is scheduled to transmit PUSCH and is prepared to transmit PUCCH in subframe/slot/subslot i for serving
cell c, then power headroom for a Type 1 report is computed using

PH ypet o (i) = Pomax ¢ () {1010930(M puscr, o)) + Po,_pusch, e (1) + @c () Ple +Atec (i) + f(i) } [dB]

where, Mpysch,c(i) Po pusch,c(i), @c(J), Ple, A (i) and fc(i) aredefinedin Clause5.1.1.1. |SCMAx,C(i)
is computed based on the requirements in [6] assuming a PUSCH only transmission in subframe/slot/subslot i . For this
case, the physical layer delivers Py Ax,c(i) instead of Poyax (i) to higher layers.

If the UE is not scheduled to transmit PUSCH in subframe/slot/subslot i for serving cell ¢, or if the UE is configured
with an LAA SCell for uplink transmissions and receives DCI Format 0A/0B/4A/4B with PUSCH trigger A setto 1 on
aserving cell c and if the UE reports power headroom in the PUSCH transmission corresponding to the DCI in serving
cell ¢, then the power headroom for a Type 1 report is computed using

Pthpel,c(i) = 5CMAX,c(i)_ { IDO_PUSCH,(:(:I-) + ac(l)' PLC + fc(i) } [dB]

where, Poyax ¢(i) is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and ATc =0dB, where MPR , A-
MPR, P-MPR and AT are defined in[6]. P pysch, (D), (D), PLc,and f(i) aredefinedin Clause 5.1.1.1.

Type 2:

If the UE is scheduled to transmit PUSCH and is prepared to transmit PUCCH in subframe/siot/subslot i for the
primary cell, then power headroom for a Type 2 report is computed using

(1010g30 (M puscitc () +Po,_puscrc ()+ e (1)-PLe+Atec (i) + fo(i))/10

PH type2 (i) = Pemax ¢ (1) — 1010959 [dB]

+ 10(P07PUCCH +PLc+h(nCQI rnHARanSR)*'AFJUCCH (F)+Amp (F)+gli ))/10
where, Pemax,c: Mpusch,c(): Po pusch,c (i) (i), A (i) and fc(i) aretheprimary cell parameters as

defined in Clause 5.1.1.1and Pg pyccyy » Plcs N(Ncgr s NHarg NsR) + A pucer (F) . Ao (F') and g(i) are
defined in Clause 5.1.2.1

If the UE is scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot i for the
primary cell, then power headroom for a Type 2 report is computed using

(10|0910(M puscH,c (10)+Po_puscr,c (1) +ac (1) Pl +Atec(i)+ ¢ (i))/lO

PH ez (i) = P i)—10l dB
type2 (1) = Pomax ¢ (i) 0910 . 10(P0_PUCCH +PL+gli)/10 [dB]

where, Pemax,c () » Mpusch,c()» Po pusch,c (i) (i), A (i) and fc(i) aretheprimary cell parameters as
defined in Clause 5.1.1.1and Py pyccn » PLe and g(i) aredefined in Clause 5.1.2.1.

If the UE is prepared to transmit PUCCH without PUSCH in subframe/slot/subslot i for the primary cell, power
headroom for a Type 2 report is computed using

(POJUSCH,C (D+ac(D)-PL +f¢ (i))/lO

PH type2 (i) = Pemax ¢ () —1010g;0 [dB]

4 lO(PO_PUCCH +PL; +h(nCQI NHARQ v”S?)*A £ puccH (F )+ Anp (F)+gli ))/10
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where, Po pysch,c(D), oc(d) and fc(i) arethe primary cell parameters as defined in Clause 5.1.1.1, Poyaxc (i)
Po_puccr + Ples h(ncor s Nparo s Nsr) » Ar pucer (F), Ao (F') and g(i) arealso defined in Clause 5.1.2.1.

If the UE is not scheduled to transmit PUSCH and is not prepared to transmit PUCCH in subframe/slot/subslot i for
the primary cell, then power headroom for a Type 2 report is computed using

(Po, puscrc D+ ()-PLo + fo (i))/10

PH i)=P i)—10l [dB]
type2 (1) = Pemax,c (i) 010 . 10(P07PUCCH +PLo+gli))10

where, I5CMAX,C(i) is computed assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and ATc =0dB, where MPR,
A-MPR, P-MPR and AT are defined in[6], P pysch,c(D), ac(l) and fc(i) arethe primary cell parameters as
defined in Clause 5.1.1.1 and Py pyccn » PLe and g(i) aredefined in Clause 5.1.2.1.

If the UE is unable to determine whether there isa PUCCH transmission corresponding to PDSCH transmission(s) or

not, or which PUCCH resource is used, in subframe i for the primary cell, before generating power headroom for a
Type 2 report, upon (E)PDCCH detection, with the following conditions:

- if both PUCCH format 1b with channel selection and simultaneousPUCCH-PUSCH are configured for the UE,
or

- if PUCCH format 1b with channel selection is used for HARQ-ACK feedback for the UE configured with
PUCCH format 3 and simultaneousPUCCH-PUSCH are configured,

then, UE is allowed to compute power headroom for a Type 2 using

(10|0910(M puscH,c (1) +Po_puscr,c (1) +ac (1)-Ple+Atec(i)+ ¢ (i))/lO

PH ez (i) = P i)—10l dB
type2 (1) = Pomax ¢ (1) —10logsg . 10(P0_PUCCH +PLo+gli))10 [dB]

where, Poyax,c () Mpusch,c()» Po_pusch,c(i): @c(i), A (i) and fc(i) aretheprimary cell parametersas
defined in Clause 5.1.1.1and Py pyccy » PLc and g(i) aredefinedin Clause5.1.2.1,

Type 3:
Computation of power headroom for Type 3 report is described in Clause 5.1.3.2.

The power headroom shall be rounded to the closest value in the range [40; -23] dB with steps of 1 dB and is delivered
by the physical layer to higher layers.

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell ¢ and if
subframe i belongsto uplink power control subframe set 2 asindicated by the higher layer parameter tpc-

SubframeSet-r12, the UE shall use f_, (i) instead of fc (i) to compute PH, ., (i) and PH ., (i) for

subframei and serving cell ¢, where f_,(i) isdefinedin Clause5.1.1.1.

51.2 Physical uplink control channel
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG.

- When the procedures are applied for MCG, the term 'serving cell' in this clause refers to serving cell belonging to
the MCG.

When the procedures are applied for SCG, the term 'serving cell’ in this clause refers to serving cell belonging to the
SCG. The term 'primary cell' in this clause refers to the PSCell of the SCG.If the UE is configured with a PUCCH-
SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary
PUCCH group.
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- When the procedures are applied for the primary PUCCH group, the term 'serving cell' in this clause refers to
serving cell belonging to the primary PUCCH group.

- When the procedures are applied for the secondary PUCCH group, the term 'serving cell’ in this clause refers to
serving cell belonging to the secondary PUCCH group. Theterm ‘primary cell’ in this clause refersto the
PUCCH-SCell of the secondary PUCCH group.

5121 UE behaviour

If serving cell cisthe primary cell, for PUCCH format 1/1a/1b/2/2a/2b/3, the setting of the UE Transmit power Ppyccpy
for the physical uplink control channel (PUCCH) transmission in subframe/dot/subsiot i for serving cell ¢ isdefined
by

Pemax,c (i),

R (i)=min . .\ [dBm]
pucen {PO_PUCCH +Ple + h(nCQI 'NHARQ, nSR)"' Af pucch (F)+ Arp (F') + gl )}

If serving cell cisthe primary cell, for PUCCH format 4/5, the setting of the UE Transmit power Pyccy for the
physical uplink control channel (PUCCH) transmission in subframe/slot/subslot i for serving cell ¢ isdefined by

P (i )= min Pemax.c (1), [dBm]
poeer P pucch + PLc + 10|0910(M PUCCH,c (i ))+ Aree i)+ Ar puceH (F)+g(i)

If the UE is not transmitting PUCCH for the primary cell, for the accumulation of TPC command for PUCCH, the UE
shall assume that the UE transmit power Pyyccy for PUCCH in subframe/slot/subslot i is computed by

Poucen ()= min{PCMAX,c(i)v P pucch + PLe + ali )} [dBm]
where

- Powmax c (i) isthe configured UE transmit power defined in [6] in subframe/slot/subslot i for serving cell c. If

the UE transmits PUSCH without PUCCH in subframe i for the serving cell ¢, for the accumulation of TPC
command for PUCCH, the UE shall assume Pgyax (i) asgiven by Clause 5.1.1.1. If the UE does not transmit

PUCCH and PUSCH in subframe/slot/subslot i for the serving cell ¢, for the accumulation of TPC command
for PUCCH, the UE shall compute Pgyax (i) assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and ATc

=0dB, where MPR, A-MPR, P-MPR and ATc are defined in [6].

- Theparameter Ag pyccy (F) isprovided by higher layers. Each Ag pyccn (F) value corresponds to a PUCCH

format (F) relative to subframe-PUCCH format 1a, where each PUCCH format (F ) isdefined in Table 5.4-1 of
[3] for subframe-PUCCH, in Table 5.4A-1 of [3] for dot-PUCCH, and in Table 5.4A-2 of [3] for subslot-
PUCCH.

- If the UEis configured by higher layers to transmit PUCCH on two antenna ports, the value of A,p (F')is

provided by higher layers where each PUCCH format F' is defined in Table 5.4-1 of [3] for subframe-PUCCH,
in Table 5.4A-1 of [3] for dot-PUCCH, and in Table 5.4A-2 of [3] for subslot-PUCCH; otherwise,

ATXD(F') =0.

- h(ncgl s NpargNsr) isaPUCCH format dependent value, where ncq, corresponds to the number of

information bits for the channel quality information defined in Clause 5.2.3.3in[4]. ngg =1if

subframe/dlot/subglot i is configured for SR for the UE not having any associated transport block for UL-SCH,
otherwise ngg =0. If the UE is configured with more than one serving cell, or the UE is configured with one

serving cell and transmitting using PUCCH format 3, the value of nparg isdefined in Clause 10.1; otherwise,
Nparg IS the number of HARQ-ACK bits sent in subframe/siot/subslot i.

- For subframe-PUCCH format 1,1aand 1b h(ncgy , Nparg sk )= 0
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For PUCCH format 1b with channel selection, if the UE is configured with more than one serving cell,

(NHarg —1)

h(nCQ| y nHARQ, nSQ) = ’ 0therW| Se, h(nCQ| f nHARQ y ngQ)= O

- For PUCCH format 2, 2a, 2b and normal cyclic prefix

n

- 10|0910[

cQl | .
if n >4
h{ncqr MHarg, Nsr )= 4 j «

0 otherwise

- For PUCCH format 2 and extended cyclic prefix

10l0g;9 if Ncqr + NHarg 24

Ncol + NHARQ
h(nCQI ' NHARQ, nSR) = 4

0 otherwise

- For PUCCH format 3 or for all dot/subslot PUCCH formats except slot/subslot PUCCH format 4 and when
UE transmits HARQ-ACK/SR without periodic CSI,

- If the UE isconfigured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE
transmits more than 11 bits of HARQ-ACK/SR
NyarQ +Nsr —1

h(ncqr s NHARD: NR) = 3

- Otherwise

NyarQ +Nsr —1
h(ncgr , NHARQ: NR) = +
- For PUCCH format 3 and when UE transmits HARQ-ACK/SR and periodic CSl,

- If the UE is configured by higher layers to transmit PUCCH format 3 on two antenna ports, or if the UE
transmits more than 11 bits of HARQ-ACK/SR and CSlI

nHARQ +Ngt nCQI -1
3

h(nCQI 1 Mharg s nSR) =

- Otherwise

Nyaro T Nsg TNy —1

2

HARQ cql

h(nCQI 1 Miargs Ng) =

- For PUCCH format 4, M pccyc (i ) is the bandwidth of the PUCCH format 4 expressed in number of
resource blocks valid for subframe/slot/subslot i and serving cell c. For PUCCH format 5,

M PUCCH,c (i ) =1.
Are (i) =1010g,,(2°%0 ~1) where BPRE()=0y (i)/ N (i) and

- for subframe-PUCCH

- Oy (i) isthe number of HARQ-ACK/SR/RI/CQI/PMI bitsincluding CRC bits transmitted on
PUCCH format 4/5 in subframei;

" Negli) = Mpono(i)- N N2 for PUCCH format 4 and N, ()= N2 NP2 /2 for PUCCH format 5;

L 2‘(N§hb _1)_1 if shortened PUCCH format 4 or shortened PUCCH format 5isused in
subframei and NZUCoH = 2. (N;jLnb _1) otherwise.
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for dot/subslot-PUCCH

O, (i) isthetotal number of HARQ-ACK/SR hitsincluding CRC bits transmitted on PUCCH format
4indot/subdoti;

Ngc(i) isthe number of REs used for slot/subslot-PUCCH format 4 transmission in slot/subslot i

Po pucch  1S@ parameter composed of the sum of a parameter P, yominal puccn Provided by higher layers

and a parameter PO_UE_PUCCH provided by higher layers.

- Opyccy 1s@UE specific correction value, aso referred to as a TPC command, included in a PDCCH with DCI

format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in aMPDCCH with DCI format 6-1A, or
included in an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D for the primary cell, or included in a
PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer
parameter shortTTI for the primary cell, or sent jointly coded with other UE specific PUCCH correction val ues
on aPDCCH/MPDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUCCH-RNTI.

- For anon-BL/CE UE, if the UE is not configured for EPDCCH monitoring, the UE attempts to decode

aPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI
format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI on every subframe except
when in DRX.

aPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of dlot/subslot-PUCCH
transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH,
when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS

aPDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G if the UE is configured with higher layer
parameter shortTTI in case of dot/subslot-PUCCH transmissions associated with PDSCH/PUSCH
transmissions with corresponding PDCCH/SPDCCH

- If aUEisconfigured for EPDCCH monitoring, the UE attempts to decode

aPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI and one or several PDCCHs of DCI
format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-RNTI as described in Clause 9.1.1,
and

one or several EPDCCHs of DCI format 1A/1B/1D/1/2A/2/2B/2C/2D with the UE's C-RNTI or SPS C-
RNTI, as described in Clause 9.1.4, and

aPDCCH of DCI format 3/3A with the UE's TPC-PUCCH-RNTI in case of slot/subslot-PUCCH
transmissions associated with PDSCH/PUSCH transmissions without a corresponding PDCCH/SPDCCH,
when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS

aPDCCH/SPDCCH of DCI format 7-1A/1B/1C/1D/1E/1F/1G with the UE's C-RNTI as described in
Clause 9.6.1if the UE is configured with higher layer parameter shortTTl in case of slot/subslot-PUCCH
transmissions associated with PDSCH/PUSCH transmissions with corresponding PDCCH/SPDCCH.

- For aBL/CE UE configured with CEModeA, the UE attempts to decode a MPDCCH of DCI format 3/3A
with the UE's TPC-PUCCH-RNTI and MPDCCH of DCI format 6-1A with the UE's C-RNTI or SPS C-
RNTI or PUR-RNTI on every BL/CE downlink subframe except when in DRX.

- If the UE decodes

aPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D/7-1A/1B/1C/1D/1E/1F/1G or
an EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or

an MPDCCH with DCI format 6-1A or

a SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G
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for the primary cell and the corresponding detected RNTI equalsthe C-RNTI or SPS C-RNTI or PUR-RNTI
of the UE and the TPC field in the DCI format is not used to determine the PUCCH resource asin Clause
10.1, the UE shall usethe Opyccy provided in that PDCCH/EPDCCH/MPDCCH/SPDCCH.

Else

- if the UE decodes a PDCCH/MPDCCH with DCI format 3/3A, the UE shall usethe Jpccy providedin
that PDCCH/MPDCCH

else the UE shall set Spyeey = 0 dB.

M-1
- gi)=9g(-D+ Z Opucen (i—k,,) where g(i) isthe current PUCCH power control adjustment state and

m=0

where g(0)isthefirst value after reset.
- For FDD or FDD-TDD and primary cell frame structure type 1,

- M =1and k=K, for subframe-PUCCH,

- M =1 and Kk, = 4for slot-PUCCH if the TPC command is received in adot and the TPC

command Jpyccy isincluded ina PDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-
1E/7-1F/7-1G,

- M =1and k, =X, whenthe TPC command is received in a subsiot and the TPC

command Jpyccy isincluded in aPDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-
1E/7-1F/7-1G,

- M =3for dot-PUCCH if the TPC command is received in a subslot and the TPC command Jpyccyy
isincluded in a PDCCH/ SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and
I —K_ corresponds to the index of the three last subslots sent at the latest X p Subslots earlier than

m

the start of the slot-PUCCH.

- For adot/subsot-PUCCH transmission in slot/subslot i of subframe | corresponding to a slot/subslot-
PDSCH transmission without a corresponding PDCCH/SPDCCH, the UE shall usethe dpyccn

provided in the PDCCH with DCI format 3/3A received in a subframe not later than subframe | - 4
when configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS

- For TDD, valuesof M and km aregivenin Table 10.1.3.1-1C if the UE is configured with higher

layer parameter shortTTI and the TPC command Jpyccy isincluded in a PDCCH/ SPDCCH with DCI
format 7-1A/1B/1C/1D/1E/1F/1G, in Table 10.1.3.1-1B if the UE is configured with higher layer
parameter shortProcessingTime and the TPC command Jpyccy isincluded in a PDCCH sent in the UE-

specific search space, and in Table 10.1.3.1-1 otherwise, where the "UL/DL configuration” in Table
10.1.3.1-1 corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell when the UE is
configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell, or to harg-
ReferenceConfig-r14 for the primary cell when the UE is configured with the parameter harg-
ReferenceConfig-r14. For aslot-PUCCH transmission in dot i of subframe | corresponding to a slot-

PDSCH transmission without a corresponding PDCCH/SPDCCH, the UE shall usethe Jpyccy provided
in the PDCCH with DCI format 3/3A received in subframes not later than subframe | - kn when
configured by higher layer parameter tpc-PDCCH-ConfigPUCCH-SPS, where M and km aregivenin
Table10.1.3.1-1.

- The 5PUCCH dB values signalled on PDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or

EPDCCH with DCI format 1A/1B/1D/1/2A/2/2B/2C/2D or MPDCCH with DCI format 6-1A or
PDCCH/SPDCCH with DCI format 7-1A/1B/1C/1D/1E/1F/1G are given in Table 5.1.2.1-1. If the
PDCCH with DCI format 1/1A/2/2A/2B/2C/2D or EPDCCH with DCI format 1/1A/2A/2/2B/2C/2D or
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MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-
1F/7-1G isvalidated as an SPS activation PDCCH/EPDCCH/MPDCCH, or the PDCCH/EPDCCH with
DCI format 1A or MPDCCH with DCI format 6-1A or PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-
1C/7-1D/7-1E/7-1F/7-1G is validated as an SPS rel ease PDCCH/EPDCCH/MPDCCH/SPDCCH, then

Opuccy 15 0dB.
- The 5PUCCH dB values signalled on PDCCH/MPDCCH with DCI format 3/3A are givenin Table
5.1.2.1-1orinTable5.1.2.1-2 as semi-statically configured by higher layers.

- If Po ue puccn Vaueischanged by higher layers, or if a BL/CE UE transmits using preconfigured
uplink resources,

- g(0)=0

- If the UE is configured with higher layer parameter shortTTI or if thereis a change in configuration
corresponding to the higher layer parameter shortTTI, g(0) for the first following slot/subslot-PUCCH
transmission in agiven subframeisset to g(*) associated with PUCCH of the previous uplink
subframe.

- Else

- 9(0) = AR ampup * Omsg2 » Where

- g2

access preamble transmitted in the primary cell, see Clause 6.2 and

isthe TPC command indicated in the random access response corresponding to the random

- if UE istransmitting PUCCH in subframei,

R)_PUCCH
AP =min| smax| 0, Py o —| + PLc+h(an|,nHARQ,nSR) ,

rampup
+ AF_PUCCH (F) +ATXD(F|)

AP

rampuprequested

Otherwise,

AP = ml n[{maX(O, PCMAX,C - (PO_PUCCH + PLC ))}’ APr;;xmpuprequasled ]and

rampup

AP

rampuprequest
requested by higher layers from the first to the last preamble in the primary cell. A UE
configured with ul-Configlnfo-r 14, the UE shall assume APrgmpuprequestea = Omsgz = 0

o IS provided by higher layers and corresponds to the total power ramp-up

- If UE hasreached Pcyax (i) for the primary cell, positive TPC commands for the primary cell shall
not be accumul ated.

- If UE has reached minimum power, negative TPC commands shall not be accumulated.
- UE shall reset accumulation

- when Py ye puccn  Valueischanged by higher layers

- when the UE receives a random access response message for the primary cell

- when the UE performs PUSCH transmission using preconfigured uplink resource
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- g@)=9g(@-1 if I isnotan uplink subframe/slot in TDD or FDD-TDD and primary cell frame structure
type 2.

For a BL/CE UE configured with CEModeA, if the PUCCH, or multiple PUCCHs corresponding to PDSCHs
scheduling by one DCI, are transmitted in more than one subframeiio, i1, ..., in-1 Where io<ii< ...<in1, the PUCCH(S)
transmit power in subframeiy , k=0, 1, ..., N-1is determined by

PPUCCH,c(ik) = PPUCCH,c(iO)
For a BL/CE UE configured with CEModeB, the PUCCH transmit power in subframe iy is determined by

PPUCCH,c(ik) = PCMAX ,c(iO)

Table 5.1.2.1-1: Mapping of TPC Command Field in DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3/6-1A/7-
1A/1B/1C/1D/1E/1F/1G to 5PUCCH values

TPC Command Field in S dB
DCI format 1A/1B/1D/1/2A/2B/2C/2D/2/3/6-1A/7-1A/1B/1C/1D/1E/1F/1G puccH [dB]
0 -1
1 0
2 1
3 3

Table 5.1.2.1-2: Mapping of TPC Command Field in DCI format 3A to 5PUCCH values

TPC Command Field in
DCI format 3A Opycc [dB]
0 -1
1 1

5.1.3 Sounding Reference Symbol (SRS)
5131 UE behaviour
The setting of the UE Transmit power Pggfor the SRS transmitted on subframei for serving cell ¢ is defined by:

for SRS transmission given trigger type 2 or for serving cell ¢ with frame structure type 2, and not configured for
PUSCH/PUCCH transmission

Parseli) = MIN{ Poyya o(0): 101061 (Mars) + P sese(M) + s P+ fensei) (o

otherwise

Psrs,c(i)= min{ Pemax.¢(1): Psrs oFrseT ¢ (M) +1010010(Msrs,c) + Po puscH,c () + @ (i) - Ple + fe (i) } [dBm]
where
- Pomax (i) isthe configured UE transmit power defined in [6] in subframei for serving cell c.

- Psrs orrseT ¢(M) issemi-statically configured by higher layers for m=0 and m=1 for serving cell c. For SRS
transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1.

- Mggrs isthe bandwidth of the SRS transmission in subframei for serving cell ¢ expressed in number of
resource blocks.

fc(i) isthecurrent PUSCH power control adjustment state for serving cell ¢, see Clause 5.1.1.1.
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- Po_pusch,c()) and ac(j) areparametersasdefined in Clause 5.1.1.1 for subframe i, where j=1

- Ogs. isthehigher layer parameter alpha-SRSfor SRS transmission given trigger type 0, 1, or isthe higher

layer parameter alphaSRS-Add for SRS transmission given trigger type 2, configured by higher layersfor serving
cell c.

- Py srsc(M) isaparameter composed of the sum of acomponent Py, yominaL srsc(M) which is p0-Nominal-
PeriodicSRS, p0-Nominal-AperiodicSRS, or p0-Nominal SRS-Add provided from higher layersfor m=0, 1 or 2
respectively, and a component PO_UE_SRS,c(m) which is pO-UE-PeriodicSRS, pO-UE-AperiodicSRS, or pO-UE-

SRS-Add provided by higher layersfor m=0, 1 or 2 respectively, for serving cell C. For SRS transmission given
trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1 and for SRS transmission given
trigger type 2 then m=2.

- For SRS transmission given trigger type 2 or for serving cell ¢ with frame structure type 2, and not configured

for PUSCH/PUCCH transmission, the current SRS power control adjustment state is given by fSRS,c (l) andis
defined by:

- fSRsc(i) = fSRSc(i —]) +55R5,C(i - KSRS) if accumulation is enabled, and fSRSc(i) = 55RS,<,(i — KSRS)

if accumulation is not enabled based on higher layer parameter accumulation-Enabled, for SRS transmission
given trigger type O or 1, or for higher layer parameter accumul ationEnabled-additional SRS given trigger
type 2, where

o) | — isacorrection value, aso referred to as a SRS TPC command signalled on PDCCH with
SRS,
DCI format 3 or 3A for SRS transmission given trigger type 2, or DCI format 3B for SRS transmission for

trigger type 0, 1, 2 SRS in the most recent subframe I— KSRS, where KSR52 4.

- The UE is not expected to receive different SRS TPC command values for serving cell ¢ inthe same
subframe for SRS transmission given trigger type O, or 1.

- The UE is not expected to receive different SRS TPC command values for serving cell ¢ inthe same
subframe for SRS transmission given trigger type 2.

- The UE attempts to decode a PDCCH of DCI format 3B with CRC scrambled by higher layer parameter srs-
TPC-RNTI-r14in every subframe except where serving cell ¢ is deactivated.

- The UE attempts to decode a PDCCH of DCI format 3 or 3A with CRC scrambled by higher layer parameter
TPC-PUSCH-RNTI in every subframe except where service cell ¢ is deactivated.

- éRS,c: OdB for a subframe where no TPC command in PDCCH with DCI format 3/3A/3B is decoded for

serving cell ¢ oriisnot an uplink/special subframein TDD or FDD-TDD and serving cell ¢ frame structure
type 2.

- If higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-SRS-Add indicates 2-bit TPC command,
the 5SR5 dB values signalled on PDCCH with DCI format 3B are givenin Table 5.1.1.1-2 by replacing

SpuscH, ¢ With 55R5, or if higher layer parameter fieldTypeFormat3B or fieldTypeFormat3B-SRS-Add
indicates 1-bit TPC command, the 55R5 dB values signalled on PDCCH with DCI format 3B are givenin

Table5.1.1.1-3 by replacing Spyec, ¢ With Osge.

- The 55R5 dB values signalled on PDCCH with DCI format 3 are givenin Table 5.1.1.1-2 by replacing
SpuscH, ¢ With 55R5, and the 55R5 dB values signalled on PDCCH with DCI format 3A are givenin

Table5.1.1.1-3 by replacing Spyec, ¢ With Osge.
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- If accumulation is enabled, fSRSc(O) isthefirst value after reset of accumulation. The UE shall reset
accumulation

- Forservingcell ¢, when F%,_UE_SRS,( value is changed by higher layers
- For serving cell ¢, when the UE receives random access response message for serving cell ¢ .

- For both types of fSRSc (*) (accumulation or current absolute) the first valueis set as follows:

- f %_UE_SRS,( valueis received by higher layers

- fSRSc(O)ZO
- dse

- if the UE receives the random access response message for a serving cell ¢

. fSRSC 0= ARanpum +5,T592’C , where

5%@(: isthe TPC command indicated in the random access response corresponding to the
random access preambl e transmitted in the serving cell ¢, see Clause 6.2, and

0,
maXx y
APrampup c= min { { PCMAX,C - (10 |Og10(M SRSC 0)) + PO_SRS,C (m)+ Opse PL, )j}
AP

rampuprequ ested ,c

and ARanpuprmedc is provided by higher layers and corresponds to the total power ramp-up

reguested by higher layers from the first to the last preamble in the serving cell ¢, M SRS’C(O) is
the bandwidth of the SRS transmission expressed in number of resource blocks valid for the
subframe of first SRS transmission in the serving cell ¢ .

If the UE is not configured with an SCG or a PUCCH-SCell, and if the total transmit power of the UE for the Sounding

Reference Symbol in an SC-FDMA symbol would exceed P, (i) , the UE scales Rpg:(i) for the serving cell ¢
and the SC-FDMA symbol in subframe i such that the condition

D w(i) - Pegs o () < Pewax ()

C

issatisfied where Rizg:(1) isthelinear value of Py (i), Pous (i) iSthelinear valueof Py definedin[6] in

subframei andw(i) isascaling factor of PSRSc(i) for serving cell ¢ where 0< w(i) <1. Notethat w(i) values are
the same across serving cells.

If the UE is not configured with an SCG or aPUCCH-SCell, and if the UE is configured with multiple TAGs and the
SRS transmission of the UE in an SC-FDMA symbol for a serving cell in subframe | in a TAG overlaps with the SRS

transmission in another SC-FDMA symbol in subframe i for aservi ng cell in another TAG, and if the total transmit
power of the UE for the Sounding Reference Symbol in the overlapped portion would exceed P, (i) , the UE scales

Rrs:(i) for the serving cell ¢ and each of the overlapped SRS SC-FDMA symbols in subframe | such that the
condition

D" W(i) - Pogs o (i) < Poyax (1)

C
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is satisfied for all the overlapped SRS SC-FDMA symbol(s) in subframe | where Rgs:(1) isthe linear value of

Pss.c(i) s Psrs (i) isthetransmit power of SRStrigger type 2 or trigger type 0/1 in subframe I for servi ngcel ¢,

e (1) isthelinear value of Peyay defined in [6] in subframei andw(i) isascaling factor of Rre:(i) for
serving cell ¢ where 0< w(i) <1. Notethat w(i) values are the same across serving cells.

If the UE is configured with a LAA SCell for uplink transmissions, the UE may compute the scaling factor w(i)

assuming that the UE performs a SRS transmission on the LAA SCell in subframei irrespective of whether the UE can
access the LAA SCell for the SRS transmission in subframe i according to the channel access procedures described in
Clause 4.2.1 of [13].

If the UE is configured with higher layer parameter UplinkPower Control Dedicated-v12x0 for serving cell ¢ and if
subframe 1 belongs to uplink power control subframe set 2 asindicated by the higher layer parameter tpc-

SubframeSet-r12, the UE shall use sz(i) instead of f (i) to determine Pyg (i) for subframei and serving cell

¢, where f_,(i) isdefinedin Clause5.1.1.1.

5.1.3.2 Power headroom for Type3 report
The UE is not expected to compute a Type 3 report on a slot/subslot.

For SRS transmission given trigger type 2, or for serving cell ¢ with frame structure type 2 and not configured for
PUSCH/PUCCH transmission,

- if the UE transmits SRSin subframe 1 for serving cell ¢, or if the UE does not transmit SRS in subframe i
due to a collision with a higher priority physical channel or signal (as defined in Clause 8.2) in subframe i + 1,
and the UE would have transmitted the SRS in subframe i had the higher priority physical channel or signal in
subframe i + 1 not occurred, power headroom for a Type 3 report is computed using

PH type3,c (I) = PCMAX ,.C (I )_ {10|0910(M SRS,c) + PO_SRSC (m) + aSRS,c ’ PLC + fSRS,c (I ) } [dB]

wherePL , isdefinedin Clause5.1.1.L P, (i), Mers ¢ Fo srsdM, Osrge, Fargc () are defined
inClause 5.1.3.1.

- otherwise, power headroom for a Type 3 report is computed using

PH type3,c (i) = ISCMAX ,c(i)_ { PO_SRS,C @D+ Cpsc” PL. + fSRS,c (') } [dB]

where PL . isdefined in Clause5.1.1.1, R srs{D), Orge, forgc(l) are definedin Clause 5.1.3.1.

Remaxc (i) is computed based on the requirements in [6] assuming a SRS transmission in subframe i, and
assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and AT¢c =0dB. MPR, A-MPR, P-MPR and AT¢ are defined in
[6]. For this case, the physical layer delivers Fomaxc () instead of pyy,.y (i) to higher layers.

5.1.4 Power allocation for EUTRA dual connectivity

If aUE is configured with multiple cell groups, the UE is not expected to be configured with SRS trigger type 2, and

- if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the
UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer
parameter power ControlMode indicates dual connectivity power control mode 1

- if the maximum uplink timing difference between transmitted signals to different serving cellsincluding
serving cells belonging to different CGsis equal to or less than the minimum requirement for maximum
transmission timing difference for synchronous dual connectivity defined in [10].

- The UE shall use the procedures described in sub clause 5.1.4.1.
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- If aPRACH transmission of the UE on the Pcell starting in subframe i1of MCG overlapsin time domain
with another PRACH transmission of the UE starting in subframe 12 of SCG, and if subframe i1 and
subframe 12 overlap in time with more than one symbol, and if the total power of both the PRACH

transmissions would exceed FA’CM ax (1112), the UE shall transmit the PRACH on the Pcell using the
preamble transmission power P, described in Clause 6.1. The UE may drop or adjust the power of
the PRACH transmission in subframe 12 of SCG such that the total power does not exceed

Pouax (iLi2), where Py, (i1,i2)isthe linear value configured transmitted power for Dual

Connectivity for the subframe pair (i Li 2) as described in [6]. If the UE drops the PRACH transmission,

it sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH
transmission, it may send power ramping suspension indicator to the higher layers.

- if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher
layer parameter power ControlMode does not indicate dual connectivity power control mode 1

- The UE shall use the procedures described in sub clause 5.1.4.2 .

- If aPRACH transmission on the Pcell in subframe ilof MCG overlapsin time another PRACH transmission
in subframe 12 of SCG, and if the time difference between the start of the two PRACH transmissions s less
than 30720- T, and if the transmission timing of the PRACH on the Pcell (according to Clause 6.1.1) is
such that the UE is ready to transmit the PRACH on Pcell at |east one subframe before subframe ilof MCG,
and if the total power of both the PRACH transmissions exceeds FA’C,\,I ax (1112), the UE shall transmit the

PRACH on the Pcell using the preamble transmission power Peracr described in Clause 6.1. The UE may
drop or adjust the power of the PRACH transmission in subframe 12 of SCG such that the total power does

not exceed Py, 5y (11,12), where Py, (i1,i2) isthe linear value configured transmitted power for Dual

Connectivity for the subframe pair (i Li 2) as described in [6]. If the UE drops the PRACH transmissions, it

sends power ramping suspension indicator to the higher layers. If the UE adjusts the power of PRACH
transmission, it may send power ramping suspension indicator to the higher layers.

5141 Dual connectivity power control Mode 1

If the UE PUSCH/PUCCH transmission(s) in subframe i1 of CG1 overlap in time with PUSCH/PUCCH
transmission(s) in more than one symbol of subframe 12 of CG2 or if at least the last symbol the UE PUSCH/PUCCH
transmission(s) in subframe i1 of CG1 overlap in time with SRS transmission(s) of subframe 2, and

- if the UE has a PUCCH/PUSCH transmission with UCI including HARQ-ACK/SR in subframe i1 of CG1: If
the UE has a PUCCH transmission with UCI including HARQ-ACK/SR in subframe i1 of CG1 and if

IfspuccH _cc1(i1) would exceed SI(il), the UE scales IfspuccH _cc1(11) such that the condition
A1) - Poyeen_ca(i1) = max{0, SI(i1)} is setisfied where 0< oA(i1) <1 and
IS'PUCCH _cGL (i) = 2A(i1)- ISPUCCH _CGl(il) A ISPUCCH _CGl(il) would not exceed SI(i1),

P'ovcer co1(iD) = Poycart oey(id) - 1f the UE has a PUSCH transmission with UCI including HARQ-ACK in

A

subframe ilof serving cell ¢, € CGL, andif Ppgy, , (i1) would exceed S1(i1), the UE scales

Pougci , (i1) such that the condition @ZA(i1) - Paygy o, (11) = max{0, SI(i1)} is satisfied where

0< () <1 and P'oygyy o (i) = @Ui1) - Prygyy o (1) 1f Poygey o, (1) would not exceed SL(i1),
P'euscrt o (D) = Poysgri  (i1).

SI(i1) isdetermined as follows
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0,
. ~ o A ~ . |max ;/CGZ
SL(i1) = Poyax (i1,12) = P,y(i1) — Py (i2) — min Poax (iLi2)- P2’
P, (i2)

where

: Isul(il) = ISPRACH _CGl(il) ;

- ifCG1isMCG and CG2 is SCG,

Isql(i 2)= ISPRACH _CG2 (i2);
P'w(12) = Poyecn ca2(12) + Z (lspu&:H © (i2)+ ~5Rs,c2 (i 2)] ;
0,cCG2

- if CG1lisSCG and CG2isMCG

- if the UE has a PUCCH transmission with UCI including HARQ-ACK/SR subframe 12 of CG2,

i lsql(i 2)= lE)PRACH ce2(i2)+ lsIPUCCH ce2(12);

Pu@2= 3 (P 2+ Pra, 02|

¢,eCG2

- dseif the UE has a PUSCH transmission with UCI including HARQ-ACK in subframe 2 of serving
cel j,e CG2,

q1(| 2) = Pogacn_cc2(12) + P puscj, (12) 5
IS'ql (i2)= Z ISPUSCH S (i2)+ Z I':::SRS,C2 (i2);
c,eCG2,co#], c,eCG2

- otherwise,

Isql(i 2)= ISPRACH _CG2 (i2);

ql (12) = Poycen cez(' 2)+ Z [ﬁPUQJH C (i2)+ LS?S,CQ (i 2))

,eCG2

- if the UE has a PUCCH/PUSCH transmission with UCI not including HARQ-ACK/SR in subframe i1 of CG1:
If the UE has a PUCCH transmission with UCI not including HARQ-ACK/SR in subframe 11 of CG1 and if

I':“PUCCH _cce1(i1) would exceed S2(i1) , the UE scales FA’F,UCCH _cc1(12) such that the condition

02(i1) Pryeon coa(iD) = max{0, S2(i1) }is satisfied where 0< @:2(i1) <1 and

P'ovcen o (i) = a2(i1) Procen_co1(i) - 1f Poyecn cer (i) would not exceed S2(i1),

If"PUCCH a1 (1) = Poycen cea(id) - If the UE hasa PUSCH transmission with UCI not including HARQ-
ACK in subframe ilof serving cell ¢ € CGL, andif Phyqu 4 (11) would exceed S2(i1), the UE scales
Prugci  (i1) such that the condition @2(i1) - Paygy o, (i1) = max{0, S2(i1)} is satisfied where
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0<a2(i1) <1 and P'oygy g (iD) = 02(i1) - Py o (1) . 1f Py, (i1) would not exceed S2(i1),
ls'PUSCH < (iD= IE)PUSCH < (iD).
S2(i1) is determined as follows

0,

- ~ A maxy ~ . ~
S2(i1) = Poyax (11i2) = P,,(i1) - P,(i2) — min Pewax (|L|2)-%— R(i2)
P, (2

where
- PL(D) =Poracn cor(iD+P'rucen cor (iD)if the UE hasa PUCCH transmission with HARQ-ACK/SR

and a PUSCH transmission with UCI not including HARQ-ACK in subframe il of CG1, otherwise,

Pu2 (il) = PPRACH 7ce1(i1) .
- ifCGlisMCG and CG2is SCG

- if the UE has a PUCCH transmission with UCI including HARQ-ACK/SR in subframe |2 of CG2,

If\)qz (i 2) = ISPRACH 7ce2(i 2) + FA)' PUCCH _CG2 (i 2)

Po2)= 3 (P (124 Prsc (12

¢,eCG2

- dseif the UE has a PUSCH transmission with UCI including HARQ-ACK in subframe |2 of serving
cel j,e CG2,

|5q2 (i 2) = ISPRACH 7cez(i 2) + ISIPUSCH iz (i 2)

ISICIZ (I 2) = Z IE\)PUSCH ,Co (I 2) + Z 6951‘;2 (l 2) ;

c,eCG2,c,#]5 c,eCG2

- otherwise,

I:A:‘qz(i 2) = ISPRACH _CG2 (i 2)

P12 = Pucon 021D+ Y (P 12+ Pl (2))

,eCG2
- ifCG1isSCG and CG2isMCG

- if the UE hasa PUCCH transmission in subframe |2 of CG2 and/or a PUSCH transmission with UCI in
in subframe i2of servingcell j, e CG2

FA)qz(i 2)= lE)PRACH _cez(i 2)+ lslPUCCH _CG2 (i2)+ ls'PUSCH,jZ (i2)

|3'q2 (i 2) = Z ISPUSCH C (i 2) + Z 53?3,‘:2 (i 2)
c,eCG2,6o# ], c,eCG2

ISPUCCH _CG2 (I 2)

where, if the UE does not have a PUCCH transmission in subframe |2 of
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cG2: Peusch iz (i2)=0
CG2;

if the UE does not have a PUSCH transmission with UCI in subframe i 2 of

- otherwise

I:A:‘qz(i 2) = ISPRACH _CG2 (i 2)

L PLi= Y [FA’WSCH,CZ(iZ)*QSRSﬁz(iZ)j

c,eCG2

- If the UE has PUSCH transmission(s) without UCI in subframe ilof CG1, the UE shall determine
0,

: A o A A .| MaXq 5 1i0y.Yce2 _ B i
S3(i1) = Poyax (1Li2) = P3(i1) — B5(i2) — min Pevax (1ILi2) 100 Pa(i2)
P (i2)

where

- if the UE has a PUCCH transmission in subframe ilof CG1 and/or a PUSCH transmission with UCI inin
subframe ilof servingcell j; € CGLR5(i1) = Pogacyy ca1(iD + P'pyccn cer (1D + Ploysenr j, (1D,

where Py _ce1(i2) = 0 if the UE does not have a PUCCH transmission in subframe ilof CGL,
FA’F,USCH i, (I1) = Oif the UE does not have a PUSCH transmission with UCI in subframe 1o co1;
OtherWiselsus(il) = ISPRACH _car(1D):

- if CGLisMCG and CG2 is SCG

- if the UE hasa PUCCH transmission in subframe |2 of CG2 and/or a PUSCH transmission with UCI in
in subframe i2of servingcell j, e CG2

FA)qs(i 2)= lE)PRACH _cez(i 2)+ lf)'PUCCH _CG2 (i2)+ lf)'PU&:H o (i2)

|3'q3 (i2)= Z ISPUSCH C (i2)+ Z IsSRS,cz (i2)

c,eCG2,60#], c,eCG2

ISPUCCH _CG2 (i 2) =0

where, if the UE does not have a PUCCH transmission in subframe i 2 of

Py  (i2)=0. o . :
CG2; PUSCH'JZ( ) if the UE does not have a PUSCH transmission with UCI in subframe i 2 of
CG2;

- otherwise

|5q3 (i 2) = ISPRACH _CG2 (i 2)

PLi2=Y (ﬁPUSCH,CZ(iZH ;s,%(iZ)j:

¢,eCG2

- ifCG1isSCGand CG2isMCG

|3q3(i 2) = ISPRACH _cez(i 2) + IS' PUCCH _CG2 (i 2) + Z ISIPUSCH © (i 2)

¢,eCG2
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iD= 3 Prs. (2

¢,eCG2

If the total transmit power of all the PUSCH transmission(s) without UCI in subframe ilof CG1 would exceed
S3(i1) , the UE scales Prygryy 4 (11) for each serving cell ¢, € CG1 with aPUSCH transmission without
UCI in subframe 11 such that the condition Zw(il) Pryseng (11 < max{0, S3(i1)} is satisfied, where
¢eCGl1
ISIPUSCH,cl (i) =w(il)- ISPUSCH’q(il) , and where W(i1) isascaling factor of FA’PUSCHCl (i) for serving cell
¢, where 0<w(i1) <1. Notethat W(i1) values are the same across serving cells within a cell group when
W(i1) > Obut for certain serving cells within the cell group W(i1) may be zero. If the total transmit power of
all the PUSCH transmission(s) without UCI in subframe i1of CG1 would not exceed S3(i1) ,

IS'PUSCH,q (iD= ISPUSCH,q (iD).

where

P.,ax (i1, 2) isthe linear value of configured transmitted power for Dual Connectivity for the subframe pair
(i1,i2)as described in [6];

if CGlisMCG and CG2 is SCG

A

Pouccor cc1(i1) isthelinear value of By (i1) corresponding to PUCCH transmission on the primary

A

cell ; Poyoon ez (12) isthelinear value of Pycqy(i2) corresponding to PUCCH transmission on the
PSCell.

Vee1 = Vwmce

if CG1lis SCG and CG2 isMCG;

A

Pouccr cc1(i1) isthelinear value of Py (i1) corresponding to PUCCH transmission on the PSCell;

A

Pouccn ce2(12) isthelinear value of Fpyee(i2) corresponding to PUCCH transmission on the primary
cell.

Veer = Vo

A

Pruscri g, (11) isthelinear value of Py o, (i2) for subframe ilof serving cell of serving cell ¢, € CGL, and

~

Pruscr.c, (12) isthelinear value of Prygqy o, (12) for subframe i20of serving cell of serving cell ¢, € CG2.

Ve @d Yo aregiven by Table 5.1.4.2-1 according to higher layer parameters p-MeNB and p-SeNB
respectively;

If the UE has a PRACH transmission for CG1 overlapping with subframe i1 of CGL, IspRACH caa(iDisthe

linear value of the transmission power of that PRACH transmission; otherwise, Popacyy ooy (11) = 0;

If the UE has a PRACH transmission for CG2 overlapping with subframe 12 of CG2, Pogucyy cg(12)isthe

linear value of the transmission power of that PRACH transmission; otherwise, FA’PRACH oc2(12) =0.

A

5@3’% (i2) isdetermined as follows
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- if the PUSCH/PUCCH is not transmitted in the last symbol of subframe i1 of CG1, or if the UE does not
have an SRS transmission in subframe 12 of serving cell C, € CG2or if the UE drops SRS transmission

in subframe 12 of serving cell C, € CG2 dueto collision with PUCCH in subframe 12 of serving cell
c,e CG2

] 5%,%02) =0:

- if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe 12 of

serving cell ¢, e CG2

59%3,% (i 2) = ISS?S,(*Q (i 2) ;

- if the UE has an SRS transmission and a has PUCCH transmission, and does not have a PUSCH transmission
in subframe 2 of serving cell C,€ CG2

2 0,
Pyo . (12) = maxs 4 ) ~ )
e {PSRS,CZ (' 2) - PPUCCH _CG2 (' 2)}

- if the UE has an SRS transmission and a has PUSCH transmission, and does not have a PUCCH transmission
in subframe 12 of servingcell C, € CG2

2 0,
Pgs e (12) = maxy - , - :
e {PSRS,CZ (' 2) - PPUSCH C (' 2)}

- if the UE has an SRS transmission and has a PUSCH transmission and a PUCCH transmission in in subframe
i2 of servingcell C,e CG2

ES 0,
Pss. (12) = maxy - _ . . A .
o {PSRS*CZ (12) = Fougn o, (12) = Frucon _ce2(l 2)}

If the total transmit power for the Sounding Reference Symbol in an SC-FDMA symbol across al the serving cells
within a TAG of acell group CG1 would exceed S4(i1), the UE scales Py, (i1) for the serving cell €, € CGland

the SC-FDMA symbol in subframe i1 such that the condition ZV(i1)~ If’SRS]cl (1) <S4

,cCG1
is satisfied, where IfS'SRS’Cl (iD) =v(il)- ISSRS’q(il) is the transmission power of SRS after scaling and where
FA’SRS]cl (i1) isthelinear value of Pag, (i1) described in Clause5.1.3.1, and V(i) isascaling factor of FA’SRS,C1 (i1

for serving cell C, € CGL where 0< V(i) <1. Notethat V(i) values are the same across serving cells within the
same CG.

If the UE is configured with multiple TAGs within CG1 and the SRS transmission of the UE in an SC-FDMA symbol
for aserving cell in subframe i1lin a TAG belonging to CG1 overlaps with the SRS transmission in another SC-FDMA
symbol in subframe i1for aserving cell in another TAG belonging to CG1, and if the total transmit power of the UE

for the Sounding Reference Symbol in the overlapped portion would exceed S4(i1) , the UE scales FA’SRS]cl (i2) for the
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serving cell C; € CGL and each of the overlapped SRS SC-FDMA symbolsin subframe i1 such that the condition

D V(1) - P, (i1) < SA(2) is satisfied, where P'ays,, (i1) = V(i1) - P, (i1) isthe transmission power of
c,eCG1

SRS after scaling, and where V(il) isascaling factor of I3SRSCl (i1 for serving cell ¢, where 0<Vv(i1) <1. Note

that v(i1) values are the same across serving cells within a cell group.

SA(i1) isdetermined as follows

0,

R . A | max Vee2 ;
SA(i1) = Poyax (11,12) — P,,(i2) —min Powax (iLi2)- 100 P.(i2)
P (i2)

where

if CG1isMCG and CG2 is SCG

q4(| 2) = Bogacny cez(' 2)+ PIPUCCH _ce2 (i2)+ Z P ousch S (i2)

¢,eCG2

P2 = > Prs,(i2)

¢,cCG2

- ifCG1isSCGand CG2isMCG

4(' 2) = Pogac _ce2 (i2)+ PIPUCCH _ce2 (i2)+ Z P'PUSCH c (i2)+ z P'SRSC (i2)

¢,eCG2 ¢,eCG2

P (i2)=0
- |f the UE has no PUCCH transrmsson or has a shortened PUCCH transmission in subframe 2 of CG2,

P'PUCCH _CG2 (12) = 0; otherwise PPUCCH _CG2 (i2)= PIPUCCH _CG2 (i2)

- if the UE has no PUSCH transmission in the last symbol of subframe 12 of serving cell C, € CG2,

IS PUSCH .c, (i2)=0; OtherW'S‘aP PUSCH ¢, (i2)= PIPUSCH C (i2)

- if the UE has PRACH transmission in CG2 that overlaps with the last symbol of subframe 12 of CG2,
PPRACH _CG2 (12) = Pogac cez(' 2) ; otherwise PPRACH cez(' 2)=0
For both cell groups

- if the PUCCH/PUSCH transmission of the UE on subframe i1 for agiven serving cell ina TAG of CG1
overlaps some portion of the first symbol of the PUSCH transmission on subframe 11+1 for adifferent serving

cell in another TAG of CG1 and/or overlaps with the PUCCH/PUSCH transmission on subframe 12+1 fora
serving cell in another TAG of CG2, the UE shall adjust its total transmission power of all CGs such that the

total transmission power of the UE across all CGs does not exceed P,y ON any overlapped portion.
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- if the PUSCH transmission of the UE on subframe i1 for agiven serving cell ina TAG of CG1 overlaps some
portion of the first symbol of the PUCCH transmission on subframe 11+1 for a different serving cell in another

TAG of CG1 and/or overlaps with the PUCCH/PUSCH transmission on subframe 12+1 for aserving cell in
another TAG of CG2, the UE shall adjust itstotal transmission power of all CGs such that the total transmission

power of the UE across all CGs does not exceed P, 0N any overlapped portion.

- if the SRS transmission of the UE in a symbol on subframe i1 for agiven serving cell ina TAG of CG1
overlaps with the PUCCH/PUSCH transmission on subframe i1 or subframe i1+1 for adifferent serving cell

in the same or another TAG of CG1 and/or overlaps with the PUCCH/PUSCH transmission on subframe 12+1
for aserving cell of CG2, the UE shall drop the SRSin CGL1 if itstotal transmission power across al CGs

exceeds P, 0nany overlapped portion of the symbol.

- if the SRS transmission of the UE in a symbol on subframe i1 for agiven serving cell in CG1 overlaps with
the SRS transmission on subframe 11 for adifferent serving cell(s) in CG1 or overlaps with SRS transmission
on subframe 12 for aserving cell(s) in CG2, and if the SRS transmissions overlap with PUSCH/PUCCH
transmission on subframe 11 or subframe i1+1 for another serving cell(s) in CG1, and/or if the SRS
transmissions overlap with PUSCH/PUCCH transmission on subframe 12+ 1 for a serving cell of CG2, the UE
shall drop the SRS transmissionsin CG1 if itstotal transmission power across al CGsexceeds P, onany
overlapped portion of the symbol.

- UE shall, when requested by higher layers, to transmit PRACH on subframe i1 or subframe i1+1 ina
secondary serving cell in CG1 and/or to transmit PRACH on subframei 2+1 in aserving cell in CG2 in parallel
with SRS transmission in a symbol on subframe i1 of adifferent serving cell belonging to a different TAG of
CG1, drop SRSin CG1 if itstotal transmission power across all CGs exceeds P, 0N any overlapped portion
of the symbol.

- UE shall, when requested by higher layers, to transmit PRACH on subframe i1+1 in a secondary serving cell in
CG1 and/or to transmit PRACH on subframe 12+1 inaserving cell in CG2 in parallel with PUSCH/PUCCH

on subframe i1 inadifferent serving cell belonging to a different TAG of CG1, adjust the transmission power
of PUSCH/PUCCH in CGL1 so that the total transmission power of the UE across all CGs does not exceed

P-yiax on the overlapped portion.

5.1.4.2 Dual connectivity power control Mode 2

If subframe i1 of CG1 overlapsin time with subframe i2—1 and subframe i2of CG2, and if the UE has
transmission(s) in subframe 11 of CG1,

- if the UE determines based on higher layer signalling that transmission(s) in subframe i1 of CG1 cannot
overlap in time with transmission(s) in subframe 12 of CG2, the UE shall determine

P.(i1) ,

PCMAX (Il, i2- 1) - lSPRACH_CGl (il) - FA)clez(i 2- 1) - IE)PRACH_CGZ (i 2- 1)

- Otherwise, the UE shall determine

PL.,(i1) = min
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P.(iD)

5 ca Ve
P 1,12-1) £=2=,
CMAX( 1, ) 100
PCMAX (i l, 12— 1) - PPRACH_CGl(i 1) —Mmax Pclez(i 2— 1) + PPRACH_CGZ(i 2- 1)1
PPRACHfCGZ(i 2)

PL. (i1) = min

where,

Pu(iD) = Pryogy_cor(iD+ Y (f’m i)+ 5ms,c(i1)j

ceCG1

If’CM ax (1L,12—1) isthelinear value of configured transmitted power for Dual Connectivity for the subframe
pair (i1,i2—1), asdescribed in [6];

A~

- Pruson (1) = O, if the UE does not have a PUSCH transmission in serving cell C€ CGl,

A

- Prucen —CGl(I D=0 if the UE does not have a PUCCH transmission in CG1;

A ~ .
Feea(12-1) _Oifthe UE has no transmission of PUCCH, PUSCH, or SRSin subframe 12—1 of cG2:

. Year=Yuce | gnd Yee2 = Ve if CG1isMCG and CG2 is SCG:
- Yee1 = Vs and Yee2 = Ywce | if cG1is SCG and CG2 is MCG:

- Ywce and Vco gre given by Table 5.1.4.2-1 according to higher layer parameters p-MeNB and p-SeNB
respectively;

- If the UE has a PRACH transmission for CG1 overlapping with subframe i1 of CG1, IspRACH cc(iDisthe

linear value of the transmission power of that PRACH transmission; otherwise, Pagscys (i) =0.

- If the UE has a PRACH transmission for CG2 overlapping with subframe 12 of CG2, and if the transmission
timing of the PRACH transmission (according to Clause 6.1.1) is such that the UE is ready to transmit the

PRACH at least one subframe before subframe 12 of CG2, Pogacy _cc2(i2) isthelinear value of the

transmission power of that PRACH transmission; otherwise, Pogacy c62(12) =0.

- If the UE has a PRACH transmission for CG2 overlapping with subframe 12—1 of cG2, Pract cc2 (12D
i the linear value of the transmission power of that PRACH transmission; otherwise, Ppac o (12—1)=0.

A

|55QS’C(i 1) isdetermined asfollows

- if the UE does not have an SRS transmission in subframe i1 of servingcell CE CGlor if the UE dropsthe
SRS transmission in subframe i1 of serving cell Ce CC':‘:l-due to collision with a PUCCH transmission in
subframe i1 of serving cell €€ CGl
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- SSRs,c(il) =0;

- if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe i1 of
serving cell C€ CGl

A

- ISSRs,c(il) = lsSRS,c(il);

- if the UE has an SRS transmission and a has PUCCH transmission, and does not have a PUSCH transmission
in subframe i1 of serving cell C€ CGL

2 0,
Pos (i) =maxs .
= {Ps:zs,c('l) - PPUCCH _CGl(Il)}

- if the UE has an SRS transmission and a has PUSCH transmission, and does not have a PUCCH transmission
in subframe i1 of serving cell C€ CGL

2 0,
- Pge (i) =max{ . - _
¥ {PS?S,C(IJ') - Ppuscn—c ,c(ll)}

- if the UE has an SRS transmission and has a PUSCH transmission and a PUCCH transmission in subframe
i1 of serving cell C€ CGl

2 0,
Pos (i) =maxs o . o .
¥ {Ps:as,col) - PPUS:H ,c('l) - PPUCCH _CGl(Il)}

where FA’S?S’C(il) isthe linear value of Pgg (i1) described in Clause 5.1.3.1.

If I5PUCCH_CGl(i) would exceed Isclel(i) , the UE scales FA’PUCCH _ceu (i) suchthat the condition

() Pryeen _cor(i) < Phsy (i) is satisfied where

- if CGlisMCG, ISPUCCH_CGl(i) isthelinear value of Ppycch (i) corresponding to PUCCH transmission on the

primary cell, in case there is no PUCCH transmission in subframei on the primary cell ISPUCCH_cel(i) =0.

- if CG1lisSCG, lsPUCCH_CGl(i) isthe linear value of Ppyccp (i) corresponding to PUCCH transmission on

PSCell, in case there is no PUCCH transmission in subframei on the PSCell ISPUCCH_CGl(i) =0. Peysch.c(i)
isthe linear value of Ppysep (i)

- 0<A(i) <lisascaling factor of ISPUCCH_CGl(i).

If the UE has PUSCH transmission with UCI on serving cell j € CG1, and ISPUSCH’j(i)WOUM exceed If’chl(i) the
UE scales Poygyy (i) suchthat the condition or2(i) - Prygsy ; (i) < Plsy (i) is setisfied where Pyey,; (i) isthe

linear value of the PUSCH transmit power for the cell with UCI, and O< a2(i) < lisascaling factor of ISPUSCH,,' 0)
for serving cell j e CGL1.

If the total transmit power across all the serving cells of a cell group CG1 would exceed If’clel(i ) , the UE scales

Peusch, o (i) for the serving cell ce CGL in subframe i such that the condition
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Zw(i)- IE)PUSCH,C(i) < (I%Gl(i)— ISPUCCH_CGl(i)) is satisfied; andw(i) isascaling factor of Ppyscy,c (i) for
0=CG1

serving cell ¢ where 0<w(i) <1.

If the UE has PUSCH transmission with UCI on serving cell j € CG1 and PUSCH without UCI in any of the

remaining serving cells belonging to CG1, and the total transmit power across all the serving cells of CG1 would

exceed Ischl(i) , the UE scales Ppygcp ¢ (i) for the serving cells belonging to CG1 without UCI in subframe i such

that the condition > W(i) - Pouggrs (1) < (P (1) = P (1)) is satisfied:

ceCGl, c#]j
where ISPUSCH’j(i) is the PUSCH transmit power for the cell with UCI and w(i) is ascaling factor of Ppysc (i) for
serving cell C without UCI. In this case, no power scaling is applied to IZA’PUSCH’j(i) unless

z w(i)- FA’PUSCH (i) =0 and thetotal transmit power acrossall of the serving cells of the CG1 still would exceed
ceCGl,c#j

N
PCGl(I) .

If the UE has simultaneous PUCCH and PUSCH transmission with UCI on serving cell j € CG1 and PUSCH
transmission without UCI in any of the remaining serving cells belonging to CG1, and the total transmit power across

all the serving cells of the CG1 would exceed IséGl(i) ,the UE obtains FPuscH.c() according to
PPUSCH,j (') = min(PPUSCH,j (i)’ (Pclel(i) - PPUCCH_CGl(i))) and
ZW(i) ’ PPUSCH,c(i) < (Pclel(i) - PPUCCH_CGl(i) - PPUSCH,j ('))

ceCGl, c#]j

where

- if CGlisMCG, ISPUCCH_CGl(i) isthelinear value of Ppyccr (i) corresponding to PUCCH transmission on the
primary cell.

- ifCGLlisSCG, ISPUCCH_CGl(i) isthe linear value of Poycc (i) corresponding to PUCCH transmission on
PSCell.

Note that w(i) values are the same across serving cells within acell group whenw(i) > 0 but for certain serving cells
within the cell group w(i) may be zero.

If the total transmit power for the Sounding Reference Symbol in an SC-FDMA symbol across al the serving cells
within a TAG of acell group CG1 would exceed P (i) , the UE scales Pags (i) for the serving cell ce CGland
the SC-FDMA symbol in subframe i such that the condition

. hay . 21 .
ZV(I)- PSRS,C(I) < Rea(i)
eCG1
is satisfied where Pus (i) isthelinear value of Pyg (i) described in Clause 5.1.3.1, and V(i) isascaling factor of
Pgsc(i) forservingcell ce CGL where 0 < V(i) < 1. Note that /(i) values are the same across serving cells
within the same CG.

If the UE is configured with multiple TAGs within CG1 and the SRS transmission of the UE in an SC-FDMA symbol
for aserving cell in subframe 1inaTAG belonging to CG1 overlaps with the SRS transmission in another SC-FDMA
symbol in subframe | for aserving cell in another TAG belonging to CG1, and if the total transmit power of the UE for

the Sounding Reference Symbol in the overlapped portion would exceed Ischl(i) , the UE scales |55Rs,c(i) for the
serving cell ce CG1 and each of the overlapped SRS SC-FDMA symbolsin subframe | such that the condition
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V(i) - P (i) < Phey i)

c=CGl

is satisfied where Pgs (i) isthelinear value of Py (i) described in Clause5.1.3.1, and V(i) isascaling factor of

Pgsc(i) forservingcell ce CGL where 0< V(i) <1. Note that V(i ) values are the same across serving cells
within the same CG.

For acell group CG1

if the UE is configured with multiple TAGs within CG1, and if the PUCCH/PUSCH transmission of the UE on
subframe | for agiven serving cell ina TAG of CG1 overlaps some portion of the first symbol of the PUSCH
transmission on subframe | +1 for adifferent serving cell in another TAG of CG1, the UE shall adjust its total

A

transmission power of CG1 to not exceed Pchl on any overlapped portion.

if the UE is configured with multiple TAGs within CG1, and if the PUSCH transmission of the UE on subframe
I for agiven serving cell ina TAG of CG1 overlaps some portion of the first symbol of the PUCCH
transmission on subframe 1 +1 for adifferent serving cell in another TAG of CG1 the UE shall adjust its total

~

transmission power of CGL1 to not exceed F’ClGl on any overlapped portion.

if the UE is configured with multiple TAGs within CG1, and if the SRS transmission of the UE in a symbol on
subframe | for agiven serving cell ina TAG of CG1 overlaps with the PUCCH/PUSCH transmission on
subframe | or subframe i +1 for adifferent serving cell in the same or another TAG of CG1 the UE shall drop

SRSif itstotal transmission power of CG exceeds FA’ClGl on any overlapped portion of the symbol.

if the UE is configured with multiple TAGs within CG1 and more than 2 serving cells within CGL1, and if the
SRS transmission of the UE in a symbol on subframe | for agiven serving cell in the CG1 overlaps with the
SRS transmission on subframe | for a different serving cell(s) in CG1 and with PUSCH/PUCCH transmission
on subframe 1 or subframe 1+ 1 for another serving cell(s) in CG1, the UE shall drop the SRS transmissionsin

CG1 if thetotal transmission power of CG1 exceeds IséGl on any overlapped portion of the symbal.

if the UE is configured with multiple TAGs within CG1, the UE shall, when requested by higher layers, to
transmit PRACH in a secondary serving cell in CG1 in parallel with SRS transmission in a symbol on a
subframe of a different serving cell belonging to adifferent TAG of CG1, drop SRSin CGL1 if the total

transmission power of CG1 exceeds FA’ClGl on any overlapped portion in the symbol.

if the UE is configured with multiple TAGs within CG1, the UE shall, when requested by higher layers, to
transmit PRACH in a secondary serving cell in CG1 in parallel with PUSCH/PUCCH in a different serving cell
belonging to a different TAG in CGL1, adjust the transmission power of PUSCH/PUCCH in CGL1 so that its total

A

transmission power of CG1 does not exceed PclGl on the overlapped portion.

Table 5.1.4.2-1: ¥ycc (0Or Y4 ) values for determining power allocation for dual connectivity

(of‘;\f'g’g'ﬁB) Yuce OF Vesa ) Value (in %)
0 0
1 5
2 10
3 15
4 20
5 30
6 37
7 44
8 50
9 56
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10 63
11 70
12 80
13 90
14 95
15 100

5.1.4a Power allocation for dual active protocol stack

If a UE indicates a capability for dual active protocol stack based handover (DAPS HO), the UE can be provided with a
source MCG and atarget MCG.

If aUE is configured with atarget MCG and a source MCG in different bands, and the UE is configured with DAPS-
Power Coordinationlnfo, the UE shall apply the procedures described in clause 5.1.4 with the following modifications

- Consider the target MCG as the MCG and the source MCG as the SCG.
- Replace p-MeNB and p-SeNB by p-DAPS Target and p-DAPS-Source, respectively.
- Replace " (a)synchronous dual connectivity" by "(a)synchronous DAPS'.

- "Dual connectivity power control mode" is replaced by "DAPS power control mode", and is given by higher
layer parameter uplinkPower SharingDAPS-Mode.

- The UE assumes only Pcell existsin each MCG.

If UE does not indicate a capability for power sharing between source and target MCGsin DAPS handover, or if aUE
is configured with atarget MCG and a source MCG in the same band, the UE does not expect the transmissions on the
target and source cell to overlap in time domain.

515 Power allocation for PUCCH-SCell

If aUE is configured with a PUCCH-SCell, power allocation for serving cellsin the primary PUCCH group and
secondary PUCCH group is performed according to Clause 5.1.4.1, with the following exceptions:

- theterm'MCG'isreplaced by 'primary PUCCH group';
- theterm 'SCG' isreplaced by 'secondary PUCCH group';

- i1=i2=i andPya(iLi2)= Py, axli) isthelinear value of the UE total configured maximum output

power PCMN defined in [6] in subframe/slot/subdglot i; and

- uce=Yscc=0.

For a UE capable of simultaneous transmission of different uplink signal durations to different serving cells asindicated
by UE capability simultaneousTx-differentTx-duration, if the UE is configured with a PUCCH-SCell and configured
with different values of higher layer parameter ul-STTI-Length for serving cellsin the primary PUCCH group and

secondary PUCCH group, and if the total transmit power of the UE would exceed PCM AX (I) , the UE drops the
following channels from the highest serving cell index to the lowest serving cell index in order until the total transmit

power of the UE would not exceed PCM AX (I) which in that case, the UE would not drop any more channels or until

there are only PUSCH/PUCCH transmissions of the same duration remaining in which case the corresponding power
scaling rules described in Clause 5.1.1 apply:

- subframe-PUSCH without HARQ-ACK of the secondary PUCCH group
- subframe-PUSCH without HARQ-ACK of the primary PUCCH group

- dot-PUSCH without HARQ-ACK of the secondary PUCCH group

- dot- PUSCH without HARQ-ACK of the primary PUCCH group
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- subslot-PUSCH without HARQ-ACK and without DMRS of the secondary PUCCH group
- subslot-PUSCH without HARQ-ACK and without DMRS of the primary PUCCH group

- subslot-PUSCH without HARQ-ACK and with DMRS of the secondary PUCCH group

- subslot-PUSCH without HARQ-ACK and with DMRS of the primary PUCCH group

- subframe-PUSCH with HARQ-ACK or subframe-PUCCH of the secondary PUCCH group
- subframe-PUSCH with HARQ-ACK or subframe-PUCCH of the primary PUCCH group

- dot-PUSCH with HARQ-ACK or slot-PUCCH of the secondary PUCCH group

- dot-PUSCH with HARQ-ACK or slot-PUCCH of the primary PUCCH group

- subslot-PUSCH with HARQ-ACK or subslot-PUCCH of the secondary PUCCH group

- subslot-PUSCH with HARQ-ACK or subslot-PUCCH of the primary PUCCH group

The HARQ-ACK of adropped channel is transmitted on the channel of the same PUCCH group to be transmitted with
highest priority.

If the UE is not configured with a PUCCH-SCell but configured with higher layer parameter ul-STTI-Length, and if the

total transmit power of the UE would exceed PCM AX (I) , the UE above dropping rules would apply by removing the
channels corresponding to the secondary PUCCH group.

5.2 Downlink power allocation

The eNodeB determines the downlink transmit energy per resource element.

For the purpose of RSRP and RSRQ measurements, the UE may assume downlink cell-specific RS EPRE is constant
across the downlink system bandwidth and constant across all subframes with discovery signal transmissions until
different cell-specific RS power information is received.

For acell that isnot aLAA SCell, the UE may assume downlink cell-specific RS EPRE is constant across the downlink
system bandwidth and constant across all subframes until different cell-specific RS power information is received.

The downlink cell-specific reference-signal EPRE can be derived from the downlink reference-signal transmit power
given by the parameter referenceSgnal Power provided by higher layers. The downlink reference-signal transmit power
is defined as the linear average over the power contributions (in [W]) of all resource elements that carry cell-specific
reference signals within the operating system bandwidth.

For aLAA SCell, the UE may assume that the EPRE of downlink cell-specific RS in subframe n is same as the EPRE
of downlink cell-specific RS in subframe n-1, if all OFDM symbols of at least the second slot of subframe n-1, are
occupied.

For aBL/CE UE, if the UE is configured with higher layer parameter RSS-Config, the ratio of resynchronization signal
EPRE to cell-specific RS EPRE is given by higher layer parameter power Boost in RSS-Config +10log,,(p X
min(p$, p2)), where p$ and pg arethe default valuesfor p, and pp in Table 5.2-1a assuming the same transmitted
power for symbols with or without CRS, and p isthe number of CRS ports.

For aBL/CE UE, if the UE is configured with higher layer parameter WUS-Config, the ratio of MWUS EPRE to cell-
specific RS EPRE is given by higher layer parameter powerBoost in WUS-Config+10log;,(p X min(p4, p2)), where
p% and pg arethe default valuesfor p, and pp in Table 5.2-1aassuming the same transmitted power for symbols
with or without CRS, and p isthe number of CRS ports.

For aBL/CE UE, if the UE is configured with higher layer parameter crs-ChEstMPD CCH-ConfigCommon or crs-
ChEstMPDCCH-ConfigDedicated, the ratio of Demodulation RS EPRE to cell-specific RS EPRE is given by higher
layer parameter powerRatio in crs-ChEstMPDCCH-ConfigCommon or crs-ChEstMPD CCH-ConfigDedicated.

Theratio of PDSCH EPRE to cell-specific RS EPRE among PDSCH REs (not applicable to PDSCH REs with zero
EPRE) for each OFDM symbol is denoted by either p, or pgaccording to the OFDM symbol index as given by

Table5.2-2 and Table 5.2-3. In addition, p, and pg are UE-specific.
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For a UE in transmission mode 8 - 10 when UE-specific RSs are not present in the PRBs upon which the corresponding
PDSCH is mapped or in transmission modes 1 — 7, the UE may assume that for 16 QAM, 64 QAM, 256QAM, or
1024QAM spatial multiplexing with more than one layer or for PDSCH transmissions associated with the multi-user
MIMO transmission scheme, or for a UE in transmission modes 2-4 and configured with higher layer parameter must-
Config-r14 the UE may assume that for QPSK,

- p, isequal to 5pc,wemffset + P, +10l0g,,(2) [dB] when the UE receives a PDSCH data transmission using
precoding for transmit diversity with 4 cell-specific antenna ports according to Clause 6.3.4.3 of [3];

- pa isequal 10 Opyyerciise T Pa [dB] otherwise

where 5power_offsa is0dB for al PDSCH transmission schemes except multi-user MIMO as described in Clause 7.1.5

and where P, isaUE specific parameter provided by higher layers. If the UE is configured with higher layer parameter

must-Config-r14, and if the UE is configured with higher layer parameter p-a-must-r14, and if the PDCCH/EPDCCH
DCI of the corresponding PDSCH transmission indicates MUST interference is present [4], the UE shall use the higher
layer parameter p-a-must-r14 for determining P, .

For a UE configured with higher layers parameter servCellp-a-r12, and the UE in transmission modes 8-10 when UE-
specific RSs are not present in the PRBs upon which the corresponding PDSCH is mapped or in transmission modes 1-
7, the UE may assume that for QPSK and transmission with single-antenna port or transmit diversity transmission
schemes or spatial multiplexing using a single transmission layer, and the PDSCH transmission is not associated with
the multi-user MIMO transmission scheme, and the PDSCH is scheduled by a PDCCH/EPDCCH with CRC scrambled
by C-RNTI,

- pa isequa to P,: +10- |Oglo (2) [dB] when the UE receives a PDSCH data transmission using precoding for
transmit diversity with 4 cell-specific antenna ports according to Clause 6.3.4.3 of [3];

- pa isequal to P; [dB] otherwise

and where P,; is given by the parameter servCellp-a-r12. If the UE is aso configured with higher layer parameter must-

Config-r14, and if the UE is configured with higher layer parameter p-a-must-r14, and if the PDCCH/EPDCCH DCI of
the corresponding PDSCH transmission indicates MUST interference is present [4], the UE shall use the higher layer

parameter p-a-must-r14 for determining P;.

For a cell supporting SC-PTM, the UE may assume that for the PDSCH scrambled by G-RNTI,

- pa isequal to PA’+10 |0g0(2) [dB] when the UE receives a PDSCH data transmission using precoding for
transmit diversity with 4 cell-specific antenna ports according to Clause 6.3.4.3 of [3];

- pp isequato P! [dB] otherwise

where P; isconfigured per SC-MTCH and is given by higher layer parameter p-a-r13. If P/ isnot configured, the
UE may assumethat P = 0 [dB].

For transmission mode 7, if UE-specific RSs are present in the PRBs upon which the corresponding PDSCH is mapped,
the ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol containing UE-specific RSs shall be a
constant, and that constant shall be maintained over all the OFDM symbols containing the UE-specific RSsin the
corresponding PRBs. In addition, the UE may assume that for 16QAM, 64QAM, 256QAM, or 1024QAM thisratio isO
dB.

For transmission mode 8, if UE-specific RSs are present in the PRBs upon which the corresponding PDSCH is mapped,
the UE may assume the ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol containing UE-
specific RSsis 0 dB.

For transmission mode 9 or 10, if UE-specific RSs are present in the PRBs upon which the corresponding PDSCH is
mapped, the UE may assume the ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol
containing UE-specific RSis 0 dB for number of transmission layers less than or equal to two and -3 dB otherwise.
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A UE may assume that downlink positioning reference signal EPRE is constant across the positioning reference signal
bandwidth and across all OFDM symbols that contain positioning reference signals in a given positioning reference
signal occasion [10].

For the purpose of RSRP and RSRQ measurements on CSI-RS of a discovery signal the UE may assume that the EPRE
of CSI-RS is constant across the downlink system bandwidth and constant across all subframes with discovery signal
transmissions for each CSI-RS resource.

If aserving cell is not configured for aUE asaLAA SCell, and if CSI-RSis configured in the serving cell then the UE
shall assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all
subframes for each CSI-RS resource.

If aserving cell is configured for aUE asaLAA SCell, the UE may assume that EPRE of CSI-RS in subframen2is
same as EPRE of CSI-RSin earlier subframe nl, if all OFDM symbols of subframe nl and all subframes between
subframe n1 and subframe n2, are occupied.

The cell-specific ratio pg / p, isgiven by Table 5.2-1 according to cell-specific parameter Py signalled by higher
layers and the number of configured eNodeB cell specific antenna ports. P; isgiven by higher layer parameter p-b-

r13 for PDSCH scrambled by G-RNTI and by higher layer parameter p-b otherwise. In case PDSCH is scrambled by G-
RNTI, if Pg isnot configured, the UE may assumethat p, /p, =1.

Table 5.2-1: The cell-specific ratio pg/p, for 1,2, or 4 cell specific antenna ports

P, Pelpa
One Antenna Port | Two and Four Antenna Ports
0 1 5/4
1 4/5 1
2 3/5 3/4
3 2/5 1/2

Table 5.2-1a: p4 and p% for 1, 2, or 4 cell specific antenna ports
assuming the same transmitted power for symbols with or without CRS

One Antenna Port | Two and Four Antenna Ports
Pp d d d d
Pa Pr Pa Pr
0 1 1 1 5/4
1 1/2 2/5 1/2 1/2
2 1/3 1/5 1/3 1/4
3 1/4 1/10 1/4 1/8

For PMCH with 16QAM, 64QAM, or 256QAM, the UE may assume that the ratio of PMCH EPRE to MBSFN RS
EPRE isequal to 0 dB.

Table 5.2-2: OFDM symbol indices within a slot of a non-MBSFN subframe where the ratio of the
corresponding PDSCH EPRE to the cell-specific RS EPRE is denoted by p, or p,

OFDM symbol indices within a slot where the

OFDM symbol indices within a slot where the

Number of ratio of the corresponding PDSCH EPRE to ratio of the corresponding PDSCH EPRE to
arlc')t:r',zga the cell-specific RS EPRE is denoted by p, the cell-specific RS EPRE is denoted by pg
Normal cyclic prefix | Extended cyclic prefix | Normal cyclic prefix | Extended cyclic prefix
One or two 1,2,3,5,6 1,2,4,5 0,4 0,3
Four 2,3,56 2,4,5 0,1,4 0,1,3

Table 5.2-3: OFDM symbol indices within a slot of an MBSFN subframe where the ratio of the
corresponding PDSCH EPRE to the cell-specific RS EPRE is denoted by p, or p,

Number of
antenna
ports

OFDM symbol indices within a slot where the
ratio of the corresponding PDSCH EPRE to the

cell-specific RS EPRE is denoted by p,

OFDM symbol indices within a slot where the
ratio of the corresponding PDSCH EPRE to the
cell-specific RS EPRE is denoted by pg
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. . Extended cyclic . . Extended cyclic
Normal cyclic prefix prefix Normal cyclic prefix prefix
ngmod2 | ngmod2 | ngmod2 | ngmod2 | ngmod2 | ngmod2 | ngmod 2 | ng mod 2
=0 =1 =0 =1 =0 =1 =0 =1
1,234, 0,1,2,3, | 1,2,3,4, | 0,1,23, ) )
One or two 56 45,6 5 45 0 0
2,3,4,5 | 0,1,23, 0,123,
Four 6 4.5,6 2,4,3,5 45 0,1 - 0,1 -

eNodeB Relative Narrowband TX Power (RNTP) restrictions
is defined as follows:

5.2.1
The determination of reported Relative Narrowband TX Power indication RNTP (n o, )

. E (Noge)
0 if ﬁs RNTR,, o

max_nom

RNTP(n =
( PRB) EA(nPRB) ismade

1 if nopromiseabout theupperlimitof =0

max_nom

where E , (n.y ) isthe maximum intended EPRE of UE-specific PDSCH REsin OFDM symbols not containing RS
in this physical resource block on antenna port p in the considered futuretime interval; n_., isthe physical resource

block number Npgg = Q... ,NF?BL -1 RNTFh)rwhoh takes on one of the following values
RNTR, o€ {-o9-13-10-9-8-7,-6-5-4-3-2-1,0+1+2+3}(d8] and
1

(P, =
max " Ag

E(P) —
max_ nom DL RB
N RB N <

DL RB
where F;(qzz( is the base station maximum output power described in [7], and Af , NRBand Nsc are defined in [3].
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6 Random access procedure

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

- When the procedures are applied for MCG, the terms 'secondary cell’, 'secondary cells, 'serving cell’, 'serving
cells in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG
respectively.

- When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells, 'serving cell', 'serving
cells in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells
belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG

For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with tdm+-
PatternConfig/tdm-PatternConfigNE-DC for the serving cell, the UE is not expected to transmit any uplink physical
channel or signal in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are
determined by applying an offset value given by harg-Offset-r15 to the subframes denoted as uplink in the UL/DL
configuration tdm-PatternConfig/tdm-PatternConfigNE-DC.

Prior to initiation of the non-synchronized physical random access procedure, Layer 1 shall receive the following
information from the higher layers:

- Random access channel parameters (PRACH configuration and frequency position)

- Parameters for determining the root sequences and their cyclic shiftsin the preamble sequence set for the
primary cell (index to logical root sequence table, cyclic shift ( Ng), and set type (unrestricted or restricted set))

6.1 Physical non-synchronized random access procedure

From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access
preamble and random access response. The remaining messages are scheduled for transmission by the higher layer on
the shared data channel and are not considered part of the L1 random access procedure. A random access channel
occupies 6 resource blocksin a subframe or set of consecutive subframes reserved for random access preamble
transmissions. The eNodeB is not prohibited from scheduling data in the resource blocks reserved for random access
channel preamble transmission.

A UE isnot expected to be configured with PRACH ona LAA SCell.
The following steps are required for the L1 random access procedure:
- Layer 1 procedureistriggered upon request of a preamble transmission by higher layers.

- A preambleindex, atarget preamble received power (PREAMBLE_RECEIVED_TARGET_POWER), a
corresponding RA-RNTI and a PRACH resource are indicated by higher layers as part of the request.

- For aBL/CE UE, anumber of PRACH repetitions for preamble transmission attempt is also indicated by higher
layers as part of the request. For anon-BL/CE UE or for a BL/CE UE with the PRACH coverage enhancement
level 0/1/2, a preamble transmission power PpracH IS determined as
Perach = Min{ Popmax c(i) , PREAMBLE_RECEIVED_TARGET_POWER + PL. }_[dBm], where

Pcmax c(i) isthe configured UE transmit power defined in [6] for subframei of serving cell ¢ and PL; is

the downlink path loss estimate calculated in the UE for serving cell ¢. For aBL/CE UE, Perach IS Set to
Pcmax c(i) for the highest PRACH coverage enhancement level 3.

- A preamble sequence is selected from the preamble sequence set using the preamble index.

- A single preamble is transmitted using the selected preamble sequence with transmission power Perach ON the
indicated PRACH resource. For a BL/CE UE, the single preamble is transmitted for the number of PRACH
repetitions for the associated PRACH coverage enhancement level as indicated by higher layers.

- For non-BL/CE UEs, detection of a PDCCH with the indicated RA-RNTI is attempted during a window
controlled by higher layers (see [8], Clause 5.1.4). If detected, the corresponding DL-SCH transport block is
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passed to higher layers. The higher layers parse the transport block and indicate the 20-bit uplink grant to the
physical layer, which is processed according to Clause 6.2.

- For BL/CE UEs, detection of a MPDCCH with DCI scrambled by RA-RNTI is attempted during a window
controlled by higher layers (see [8], Clause 5.1.4). If detected, the corresponding DL-SCH transport block is
passed to higher layers. The higher layers parse the transport block and indicate the Nr-bit uplink grant to the
physical layer, which is processed according to Clause 6.2.

6.1.1  Timing
Throughout this clause, for a BL/CE UE, if the UE is configured with the higher layer parameter k-Offset,
- Kostset = Keell oftset — Kuk_ofrsec Where
K el oftsee 1S the parameter k-Offset provided by higher layers, and
Kug offser 1S the parameter Differential Koffset provided by higher layers, otherwise Kyg oftec = 0
otherwise,
Koftset = 0, Keell_oftset = 0.

If the UE is configured with higher layer parameter k-Offset, for a PUSCH (re)transmission associated with the TC-
RNT', Koffset = k'Offset

For the L1 random access procedure, a non-BL/CE UE's uplink transmission timing after a random access preamble
transmission is as follows.

a) If aPDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport
block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the
response, transmit an UL-SCH transport block in the first subframe n+k; . If the UE supports reduced control

plane latency and reducedControl PlaneLatency is enabled, k1 > 5, otherwise, k1 > 6. If the UL delay field in

Clause 6.2 is set to zero, n+k; isthefirst available UL subframe for PUSCH transmission, where for TDD serving
cell, the first UL subframe for PUSCH transmission is determined based on the UL/DL configuration (i.e., the
parameter subframeAssignment) indicated by higher layers. The UE shall postpone the PUSCH transmission to the
next available UL subframe after n+k; if thefield isset to 1.

b) If arandom access response is received in subframe n, and the corresponding DL-SCH transport block does not
contain aresponse to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to
transmit a new preambl e sequence no later than in subframe n+5.

¢) If no random access response is received in subframe n, where subframe n is the last subframe of the random
access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble
sequence no later than in subframe N+4, except if the transmitted preamble sequenceison a TDD serving cell not
configured for PUSCH/PUCCH transmission.

For the L1 random access procedure, a BL/CE UE's uplink transmission after a random access preamble transmission is
asfollows.

a) If aMPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception
ending in subframe n contains a response to the transmitted preamble sequence, the UE shall, according to the
information in the response, transmit an UL-SCH transport block in the first subframe n + k; 4+ Kygrser, K 26,
if the UL delay field in Clause 6.2 is set to zero where the subframe n + ky + Kygrser 1Sthe first available UL
subframe for PUSCH transmission, where for TDD serving cell, the first UL subframe for PUSCH transmission
is determined based on the UL/DL configuration (i.e., the parameter subframeAssignment) indicated by higher
layers.

When the number of Msg3 PUSCH repetitions, A, asindicated in the random access response, is greater than
1, the subframe n + ki + Kygser iSthefirst available UL subframein the set of BL/CE UL subframes. The UE
shall postpone the PUSCH transmission to the next available UL subframe after n + k; + Kygeer + A, if the UL
delay fieldissetto 1.
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When the number of Msg3 PUSCH repetitions, A , asindicated in the random access response, is equa to 1, the
subframe n + k; + Kygser iSthefirst available UL subframe for PUSCH transmission determined by k, =6
for FDD and the parameter subframeAssignment for TDD. The UE shall postpone the PUSCH transmission to
the next available UL subframe after n + k; + Kygrser + A, if the UL delay field isset to 1.

b) If arandom access response is received and its reception ends in subframe n, and the corresponding DL-SCH
transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by
higher layers, be ready to transmit a new preamble sequence no later than in subframe n + 5 + K ¢tget-

c) If the most recent PRACH coverage enhancement level for the UE isO or 1,

- if no random access response is received in subframe n, where subframe n is the last subframe of the random
access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble
sequence no later than in subframe n + 4 + Kygrser-

If the most recent PRACH coverage enhancement level for the UE is2 or 3,

- if no MPDCCH scheduling random access response is received in subframe n, where subframe n is the last
subframe of the random access response window, the UE shall, if requested by higher layers, be ready to
transmit a new preamble sequence no later than in subframe n + 4 + K¢rset

- if an MPDCCH with associated RA-RNTI is detected and the corresponding DL-SCH transport block
reception ending in subframe n cannot be successfully decoded, the UE shall, if requested by higher layers,
be ready to transmit a new preamble sequence no later than in subframe n + 4 + Kygtser-

In case arandom access procedure is initiated by a"PDCCH order" in subframe n for non-BL/CE UEs, the UE shall, if
requested by higher layers, transmit random access preamble in the first subframe n+k,, k, =6, whereaPRACH
resourceis available.

In case arandom access procedure is initiated by a"PDCCH order" reception ending in subframe n for BL/CE UEs, the
UE shall, if requested by higher layers, transmit random access preamble in the first subframe n + k, + K
k, > 6, where a PRACH resource is available.

cell_offset’

If aUE is configured with multiple TAGs, and if the UE is configured with the carrier indicator field for a given serving
cell, the UE shall use the carrier indicator field value from the detected "PDCCH order” to determine the serving cell for
the corresponding random access preambl e transmission.

6.2 Random Access Response Grant

The higher layersindicate the Nr-bit UL Grant to the physical layer, as defined in 3GPP TS 36.321 [§].
Thisisreferred to the Random Access Response Grant in the physical layer.

If BL/CE UE then

- If the most recent PRACH coverage enhancement level for the UE is O or 1, the contents of the Random Access
Response Grant are interpreted according to CEModeA.

- If the most recent PRACH coverage enhancement level for the UE is 2 or 3, the contents of the Random Access
Response Grant are interpreted according to CEModeB.

- Thecontent of these Nr bits starting with the MSB and ending with the LSB are given in Table 6-2 for
CEmodeA and CEmodeB if the higher layers do not indicate EDT to the physical layer as defined in [8], and in
Table 6.2-F if the higher layersindicate EDT.:

- where Ny = | NS /6] and NI =[l0g, (Nyg)]

Table 6-2: Random Access Response Grant Content field size

DCI contents CEmodeA CEmodeB
Msg3 PUSCH Nindex 2
narrowband index NB
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Msg3 PUSCH Resource 4 3
allocation
Number of Repetitions for 5 3
Msg3 PUSCH
MCS 3 0
TBS 0 2
TPC 3 0
CSl request 1 0
UL delay 1 0
Msg3/4 MPDCCH

. 2 2
narrowband index
Zero padding 4- Npjoe 0
Total Nr-bits 20 12

Table 6.2-F: Random Access Response Grant Content field size for EDT

DCI contents CEmodeA CEmodeB
Msg3 PUSCH NJindex 3
narrowband index NB
Msg3 PUSCH Resource

. 5 3
allocation
Number of Repetitions for 2 3
Msg3 PUSCH
TPC 3 0
CSl request 1 0
UL delay 1 0
Msg3/4 MPDCCH Nindex 3
narrowband index NB
Zero padding 8- 2. Ny 0
Total Nr-bits 20 12

- For CEmodeB, the Msg3 PUSCH narrowband index indicates the narrowband to be used for first subframe of
Msg3 PUSCH transmission as given in Table 6.2-A if the higher layers do not indicate EDT to the physical layer
asdefined in [8], Table 6.2-G otherwise.

- NBgrar givenin Table 6.2-A, Table 6.2-B and Table 6.2-G isthe narrow band used for first subframe of

MPDCCH for Random Access Response and is determined by higher layer parameter mpdcch-
NarrowbandsToMonitor-r13 if only one narrowband is configured, otherwise, it is determined by Table 6-2-E.

Table 6.2-A: Msg3 PUSCH Narrowband Value for CEmodeB.

\Value of 'Msg3 narrowband index'[Msg3 PUSCH Narrowband
'00' NBgag Mmod Nyg
'01' (NBgag +1) mod Ny
10' (NBgag +2) mod Nyg
11 (NBgag +3) mod Ny

Table 6.2-G: Msg3 PUSCH Narrowband Value for CEmodeB and EDT.

Value of 'Msg3 narrowband index'[Msg3 PUSCH Narrowband
'000' NBgrarMod Nyg
001" (NBgag+1) mod Ny
010’ (NBgag +2) mod Nyg
'011° (NBgag +3) mod Nyg
'100' (NBgag +4) mod Nyg
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101" (NBgag +5) mod Nyg
110 (NBgag +6) mod Nyg
111 (NBgag +7) mod Nyg

The Msg3/4 MPDCCH narrowband index indicates the narrowband used for first subframe of MPDCCH
configured by Temporary C-RNTI and/or C-RNTI during random access procedure as given in Table 6.2-B if

the higher layers do not indicate EDT to the physical layer as defined in [8], value of N,i\j'ge‘ for CEModeA and
Table 6.2-H for CEModeB otherwise. The number of downlink narrowbandsis givenby Nz, = LNF?E'; / 6J .

Table 6.2-B: Msg3/4 MPDCCH Narrowband Value for CEmodeA and CEmodeB.

\Value of 'Msg3/4 MPDCCH narrowband index'|Msg3/4 MPDCCH Narrowband
00’ NB.,zMod Nz,
01’ (NBgag +1) mod N g,
10 (NBgag +2) mod Nz,
11 (NBgag +3) mod N,

Table 6.2-H: Msg3/4 MPDCCH Narrowband Value for CEmodeB and EDT.

\Value of 'Msg3/4 MPDCCH narrowband index'|Msg3/4 MPDCCH Narrowband
000" NB.,zMod Nz,
(NBgag +1) mod N g,
(NBgag +2) mod Ny,
(NBgag +3) mod Ny,
100 (NBg.z +4) mod Ny,
( )
( )
( )

‘001"

‘010

‘011"

101" NBguz +5) mod Ny,
NBga +6) mod Ny,

NBg: +7) mod Ng,

'110'

111

The repetition number field in the random access response grant configured by higher layers indicates the
repetition level ( Nyg3) for theinitial transmission of Msg3 PUSCH as given in Table 6.2-C for CEmodeA and

Table 6.2-D for CEmodeB, where

- Ya isdetermined by higher layer parameter pusch-maxNumRepetitionCEmodeA-r13 if it is signaled,
otherwise Ya =8,

- Ys isdetermined by higher layer parameter pusch-maxNumRepetitionCEmodeB-r13 if it is signaled,
otherwise YB =512,

If the higher layersindicate EDT to the physical layer as defined in [8] and if the UE is configured with higher
layer parameter edt-Small TBS-Enabled-r15, the repetition number for the initial transmission of Msg3 PUSCH is

the smallest integer multipleof M that is equal to or larger than TBS,gy3 /TBS\,Isg&maX Nysgz Where TBSyq;3
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isthe TBS of Msg3 PUSCH as determined in clause 8.6.2, and TBSgy3 max iSthe value of the higher layer
parameter edt-TBS115. M=4if Nyg3>4, M = 1 otherwise.

Table 6.2-C: Msg3 PUSCH Repetition Level Value for CEmodeA.

Value of 'Repetition number' | Msg3 PUSCH Repetition level
00" Yal8
'01' Yal 4
10 Yal 2
‘11 Ya

Table 6.2-D: Msg3 PUSCH Repetition Level Value for CEmodeB.

Value of 'Repetition number' | Msg3 PUSCH Repetition level

000' Y, /128]

'001’ Ye / 64

010’ Ye /32

'011' Ye /16

100’ Ye/8

101" Ye/4

110 Ye/?2

111 Ys

Table 6.2-E: Narrowband ( NBgag ) for MPDCCH RAR.

Mapped Preamble Index NBgar
First narrowband configured by

mod( Preamble Index, 2 )=0 high layer parameter mpdcch-
NarrowbandsToMonitor-r13

Second narrowband configured by,

mod( Preamble Index, 2 )=1 high layer parameter mpdcch-
NarrowbandsToMonitor-r13

- Theresource alocation field isinterpreted as follows:

- For CEmodeA,
- if the higher layersindicate EDT to the physical layer as defined in [8], then

interpret the resource allocation using UL resource all ocation type 0 within the indicated narrowband

- €esg

insert one most significant bit with value set to '0', and interpret the expanded resource allocation
using UL resource allocation type O within the indicated narrowband.

For CEmodeB, interpret the resource allocation using UL resource alocation type 2 within the indicated
narrowband.

The truncated modulation and coding scheme field isinterpreted such that the modulation and coding scheme
corresponding to the Random Access Response grant is determined from MCS indices O through 7 for

CEmodeA in Table 8.6.1-1
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The truncated TBSfield isinterpreted such that the TBS value corresponding to the Random Access Response grant is
determined from TBS indices 0 through 3 for CEmodeB in Table 7.1.7.2.1-1

else,

Nr=20, and the content of these 20 hits starting with the MSB and ending with the LSB are as follows:
Hopping flag — 1 bit
Fixed size resource block assignment — 10 bits

Truncated modulation and coding scheme — 4 bits

If a UE is performing non-contention based random access procedure and is configured with higher layer parameter

pusch-EnhancementsConfig, then

- Repetition number of Msg3 — 3 hits

else

end if

- TPC command for scheduled PUSCH — 3 bits
UL delay — 1 bit
CSl request — 1 bit

The UE shall use the single-antenna port uplink transmission scheme for the PUSCH transmission corresponding
to the Random Access Response Grant and the PUSCH retransmission for the same transport block.

The UE shall perform PUSCH frequency hopping if the single bit frequency hopping (FH) field in a
corresponding Random Access Response Grant is set as 1 and the uplink resource block assignment istype O,
otherwise no PUSCH frequency hopping is performed. When the hopping flag is set, the UE shall perform
PUSCH hopping as indicated viathe fixed size resource block assignment detailed below.

The fixed size resource block assignment field isinterpreted as follows:
if Nyg <44
- Truncate the fixed size resource block assignment to its b least significant bits, where

b= (I g, (N R (N o+ 1)/ 2)-‘ , and interpret the truncated resource block assignment according to the rules
for aregular DCI format O

else

- Insert b most significant bits with value set to '0' after the Nu._nop hopping bits in the fixed size resource block
assignment, where the number of hopping bits Nuc_nop IS zero when the hopping flag bitisnot set to 1, and is

defined in Table 8.4-1 when the hopping flag bit is set to 1, and b= Umgz(Ngg (N +1)r2)] —10) , and
interpret the expanded resource block assignment according to the rules for aregular DCI format O
end if

The truncated modulation and coding scheme field isinterpreted such that the modulation and coding scheme
corresponding to the Random Access Response grant is determined from MCS indices O through 15 in Table
8.6.1-1.

The TPC command 4,,,q,, shall be used for setting the power of the PUSCH, and is interpreted according to
Table 6.2-1.

Table 6.2-1: TPC Command § for Scheduled PUSCH

msg 2

TPC Command | Value (in dB)
0 -6
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In non-contention based random access procedure, the CSI request field is interpreted to determine whether an aperiodic
CQl, PMI, RI, and CRI report isincluded in the corresponding PUSCH transmission according to Clause 7.2.1. In
contention based random access procedure, the CSI request field is reserved.

The UL delay appliesfor TDD, FDD and FDD-TDD and this field can be set to 0 or 1 to indicate whether the delay of
PUSCH isintroduced as shown in Clause 6.1.1. A BL/CE UE interpreting the contents of the random access response
according to CEModeB shall follow the description of UL delay field set to 0.

7 Physical downlink shared channel related procedures

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG
unless stated otherwise

- When the procedures are applied for MCG, the terms 'secondary cell’, 'secondary cells), 'serving cell’, and
'serving cells in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the
MCG respectively unless stated otherwise. The terms 'subframe’ and 'subframes’ refer to subframe or subframes
belonging to MCG.

- When the procedures are applied for SCG, the terms 'secondary cell’, 'secondary cells), 'serving cell' and 'serving
cells in this clause refer to secondary cell, secondary cells (not including the PSCell), serving cell, serving cells
belonging to the SCG respectively unless stated otherwise. The term 'primary cell’ in this clause refers to the
PSCell of the SCG. The terms 'subframe’ and 'subframes' refer to subframe or subframes belonging to SCG

If aUE is configured with dI-TTI-Length, and PDSCH isreceived in aslot, the term 'dot/subslot’ refersto adot in this
clause.

If the UE is configured with dI-TTI-Length, and PDSCH isreceived in asubslot, the term 'slot/subslot’ refersto a
subglot in this clause.

If aUE is configured with aLAA Scell, the UE shall apply the procedures described in this clause assuming frame
structure type 1 for the LAA Scell unless stated otherwise.

For FDD,

- if the UE supports ce-pdsch-tenProcesses and is configured with CEModeA and higher layer parameter ce-
pdsch-tenProcesses-config set to 'On' there shall be a maximum of 10 downlink HARQ processes per serving
cel;

- if the BL/CE UE is configured with higher layer parameter ce-PDSCH-14HARQ-Config, and configured with
CEModeA, there shall be a maximum of 14 downlink HARQ processes per serving cell.

- 16 downlink HARQ processes per serving cell configured with higher layer parameter dI-TTI-Length
- otherwise, there shall be a maximum of 8 downlink HARQ processes per serving cell.

For FDD-TDD and primary cell frame structure type 1, there shall be a maximum of
- 16 downlink HARQ processes per serving cell configured with higher layer parameter dI-TTI-Length
- 8downlink HARQ processes per serving cell, otherwise.

For TDD and a UE not configured with the parameter EIMTA-MainConfigServCell-ri2 for any serving cell,, if the UE
is configured with one serving cell, or if the UE is configured with more than one serving cell and the TDD UL/DL
configuration of all the configured serving cells is the same, the maximum number of downlink HARQ processes per
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serving cell configured with higher layer parameter dI-TTI-Length shall be 16, otherwise determined by the UL/DL
configuration (Table 4.2-2 of [3]), asindicated in Table 7-1.

For TDD, if a UE is configured with more than one serving cell and if the TDD UL/DL configuration of at least two
configured serving cellsis not the same, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12
for at least one serving cell, or for FDD-TDD and primary cell frame structure type 2 and serving cell frame structure
type 2, the maximum number of downlink HARQ processes for a serving cell configured with higher layer parameter
dI-TTl-Length shall be 16, otherwise determined asindicated in Table 7-1, wherein the "TDD UL/DL configuration” in
Table 7-1 refers to the DL-reference UL/DL configuration for the serving cell (as defined in Clause 10.2).

For FDD-TDD and primary cell frame structure type 2 and serving cell frame structure type 1, the maximum number of
downlink HARQ processes for the serving cell configured with higher layer parameter dI-TTI-Length shall be 16,
otherwise determined by the DL-reference UL/DL configuration for the serving cell (as defined in Clause 10.2), as
indicated in Table 7-2.

A BL/CE UE configured with CEModeB is not expected to support more than 4 downlink HARQ processesif the UE is
configured with higher layer parameter ce-PDSCH-Multi TB-Config, 2 downlink HARQ processes otherwise.

For TDD and a BL/CE configured with CEModeA, the maximum number of downlink HARQ processes for a serving
cell shall be determined asindicated in Table 7-3.

For a UE configured with EN-DC/NE-DC, if serving cell frame structure type 1 and if the UE is configured with tdm-
PatternConfig/tdm-Patter nConfigNE-DC for the serving cell, or if the UE is configured with tdm-PatternConfig2 for a
serving cell with EN-DC, the maximum number of downlink HARQ processes for the serving cell shall be determined
by DL-reference UL/DL configuration given by tdm-Patter nConfig/tdm-Patter nConfigNE-DC/tdm-PatternConfig2 for
the serving cell, asindicated in Table 7-2.

For a UE configured with EN-DC/NE-DC and more than one serving cells, if primary cell frame structure type 1 and if
the UE is configured with tdm-PatternConfig/tdm-PatternConfigNE-DC for the primary cell, or if the UE is configured
with tdm-PatternConfig2 for a primary cell with EN-DC, the maximum number of downlink HARQ processes for each
secondary cell is equal to the maximum number of downlink HARQ processes for the primary cell.

The dedicated broadcast HARQ process defined in [8] is not counted as part of the maximum number of HARQ
processes for FDD, TDD and FDD-TDD.

Table 7-1: Maximum number of DL HARQ processes for TDD

TDD UL/DL configuration | Maximum number of HARQ processes
4
7
10
9
12
15
6

OO |WIN|FL|O

Table 7-2: Maximum number of DL HARQ processes for FDD-TDD, primary cell frame structure type
2, and serving cell frame structure type 1

DL-reference UL/DL Maximum number of HARQ processes
Configuration
0 10
1 11
2 12
3 15
4 16
5 16
6 12

Table 7-3: Maximum number of DL HARQ processes for TDD
(UE configured with CEModeA)

TDD UL/DL configuration | Maximum number of HARQ processes
0 6
1 9
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12
11
14
16

oUW IN

7.1 UE procedure for receiving the physical downlink shared
channel

Except the subframes indicated by the higher layer parameter mbsfn-SubframeConfigList or by mbsfn-
SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy or by laa-SCell SubframeConfig of serving cell ¢, a
UE shdll

- upon detection of a PDCCH of the serving cell with DCI format 1, 1A, 1B, 1C, 1D, 2, 2A, 2B, 2C, or 2D
intended for the UE in a subframe, or

- upon detection of an EPDCCH of the serving cell with DCI format 1, 1A, 1B, 1D, 2, 2A, 2B, 2C, or 2D intended
for the UE in a subframe, or

- upon detection of a PDCCH of the serving cell with DCI format 7-1A, 7-1B, 7-1C, 7-1D, 7-1E, 7-1F, 7-1G
intended for the UE in the first slot/subdlot of a subframe

- upon detection of a SPDCCH of the serving cell with DCI format 7-1A, 7-1B, 7-1C, 7-1D, 7-1E, 7-1F, 7-1G
intended for the UE in a slot/subslot

decode the corresponding PDSCH in the same subframe/slot/subsl ot with the restriction of the number of transport
blocks defined in the higher layers, unless specified otherwise.

For agiven serving cell, if the UE is configured with higher layer parameter blindSubframePD SCH-Repetitions, the UE
shall upon detection of a PDCCH/EPDCCH with DCI format 1A with CRC scrambled by C-RNTI in UE-specific
search space of subframe n, intended for the UE, decode, starting from subframe n, the corresponding PDSCH
transmission in k consecutive DL subframe(s) according to the PDCCH information, where the value of k is determined
by the repetition number field in the corresponding DCI. For k>1,

- if the UE is configured with transmission mode 1, 2, 3, 4, 5, 6, 7 or 8 for the serving cell, the k consecutive DL
subframes do not include MBSFN subframe(s).

- the UE shall assume the truncated modulation and coding scheme field isinterpreted such that the modulation
and coding scheme corresponding to DCI format 1A is determined from MCS indices O through 15 if the higher
layer parameter MCS-restrictionSubframePDSCH-Repetitionsis set to '1'.

-  The UE shall assume all the k PDSCH data transmissions are received in the same resource blocks.

- For TDD cell, the k consecutive DL subframes include the k DL subframes or special subframes according to the
UL/DL configuration indicated by higher layer parameter subframeAssignment for the serving cell.

- If the UE is configured with higher layer parameter EIMTA-MainConfigServCell-ri12, the UE shall discard
any PDCCH/EPDCCH for PDSCH data transmission with k>1 in a subframe which has been indicated as an
UL subframe or a specia subframe by higher layer parameter subframeAssignment but indicated asa DL
subframe by a PDCCH with CRC scrambled by el MTA-RNTI containing an UL/DL configuration for the
serving cell.

For agiven serving cell, if the UE is configured with higher layer parameter blindS otSubsl otPD SCH-Repetitions, the
UE shall upon detection of a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC
scrambled by C-RNTI in slot/sublot n, intended for the UE, decode, starting from slot/subslot n, the corresponding
PDSCH transmission in k consecutive DL g ot(s)/subslot(s) according to the PDCCH/SPDCCH information, where the
value of k is determined by the repetition number field in the corresponding DCI. For k>1,

- the UE is not expected to receive the PDSCH data transmissions with more than two transmission layers.

- if the k consecutive DL dots/subs ots cross two consecutive subframes with different downlink transmission
modes, the UE is not expected to receive the PDSCH data transmissions after the former subframe.
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- for DCI format 7-1F/7-1G, the UE shall assume the value of the DM RS position indicator field (defined in 3GPP
TS36.212[4]) issetto'0'.

- the UE shall assume the modulation and coding scheme corresponding to DCI format 7-1A/7-1B/7-1C/7-1D/7-
1E/7-1F/7-1G is determined from M CS indices 0 through 15 if the higher layer parameter MCS-
restrictionS otSubsl otPDSCH-Repetitionsis set to 1",

- the UE shall assume the "PDSCH RE Mapping and Quasi-Co-Location Indicator” field is applied to al the k
PDSCH datatransmissions signaled via PDCCH/SPDCCH with DCI format 7-1G.

- the UE shall assume the "precoding information" field is applied to all the k PDSCH data transmissions signaled
via PDCCH/SPDCCH with DCI format 7-1C.

- the UE shall assume the "TPMI information for precoding” field is applied to all the k PDSCH data
transmissions signaled via PDCCH/SPDCCH with DCI format 7-1D.

- the UE shall assume all the k PDSCH data transmissions are received in the same resource blocks.
- For FDD cdll,

- the UE may assume that the same precoder appliesto al scheduled k PDSCH transmissions.

- subslot 0 of asubframeis not counted asa DL subslot for k PDSCH transmissions if the CFl valueis 2 or 3.
- For TDD cell,

- the UE may assume that the same precoder applies to those of the k scheduled PDSCH transmissions occur
between guard periods of two adjacent specia subframes._

- the k consecutive DL dotsinclude the k DL slots of DL subframe or DWPT S according to the UL/DL
configuration indicated by higher layer parameter subframeAssignment for the serving cell.

For BL/CE UEs, the set of BL/CE DL subframesisindicated as follows
- If DL resource reservation is enabled for the UE as specified in [11],

- for PDSCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search space
including PDSCH transmission without a corresponding MPDCCH,

- if the Resource reservation field in the DCI is set to O, then the set of BL/CE DL subframes corresponds
to al downlink subframes and specia subframes during the PDSCH transmission,;

- if the Resource reservation field in the DCI is set to 1, then the set of BL/CE DL subframes corresponds
to al downlink subframes and specia subframes that are not fully reserved according to higher layer
parameters (a subframeis considered fully reserved if and only if all OFDM symbols of all PRBs of the
PDSCH transmission are reserved in the subframe);

- for MPDCCH transmission associated with C-RNTI or SPS C-RNTI using UE-specific MPDCCH search
space,

- the set of BL/CE DL subframes corresponds to all downlink subframes and available specia subframes
that are not fully reserved according to higher layer parameters (a subframe is considered fully reserved if
and only if all OFDM symbols of all PRBs of the MPDCCH transmission are reserved in the subframe).

- Inall other cases, the set of BL/CE DL subframesisindicated by the higher layers according to fdd-
DownlinkOr TddSubframeBitmapBR [11].

A BL/CE UE shall upon detection of aMPDCCH with DCI format 6-1A, 6-1B, 6-2 intended for the UE, decode the
corresponding PDSCH in one more BL/CE DL subframes as described in Clause 7.1.11, with the restriction of the
number of transport blocks defined in the higher layers.

For the purpose of decoding PDSCH containing Systemlnfor mationBlockType2, a BL/CE UE shall assume that
subframes in which Systeml nformationBlockType2 is scheduled are non-MBSFN subframes.

If aUE is configured with more than one serving cell and if the frame structure type of any two configured serving cells
is different, then the UE is considered to be configured for FDD-TDD carrier aggregation.
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Except for MBMS reception, the UE is not required to monitor PDCCH with CRC scrambled by the SI-RNTI on the
PSCell.

A UE may assume that positioning reference signals are not present in resource blocks in which it shall decode PDSCH
according to a detected PDCCH with CRC scrambled by the SI-RNTI or P-RNTI with DCI format 1A or 1C intended
for the UE.

A UE configured with the carrier indicator field for agiven serving cell shall assume that the carrier indicator field is
not present in any PDCCH of the serving cell in the common search space that is described in Clause 9.1. Otherwise,
the configured UE shall assume that for the given serving cell the carrier indicator field is present in PDCCH/EPDCCH
located in the UE specific search space described in Clause 9.1 when the PDCCH/EPDCCH CRC is scrambled by C-
RNTI or SPS C-RNTI.

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the
PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-1. The scrambling
initialization of PDSCH corresponding to these PDCCHsis by SI-RNTI.

A UE operating in an MBM S-dedicated carrier may be configured with two SI-RNTI values, in which case the UE shall
apply the procedure described in this clause for each of the SI-RNTIs.

Table 7.1-1: PDCCH and PDSCH configured by SI-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to PDCCH
Space

DCI format 1C Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).

DCI format 1A Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).

For BL/CE UE, for PDSCH carrying Systeml nformationBlockTypel-BR and Sl-messages, the UE shall decode PDSCH
according to Table 7.1-1A. The scrambling initialization of PDSCH is by SI-RNTI.

Table 7.1-1A: PDSCH configured by SI-RNTI

Transmission scheme of PDSCH
If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).

If aUE is configured with higher layer parameter ce-ETWS-CMAS-RxInConn and configured by higher layersto decode
MPDCCH with CRC scrambled by the SI-RNTI, the UE shall decode the MPDCCH according to any of the
combinations defined in Table 7.1-1B.

Table 7.1-1B: MPDCCH configured by SI-RNTI

DCI format Search Space
6-1A or 6-1B | TypeO-common

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the P-RNTI, the UE shall decode the
PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-2.
The scrambling initialization of PDSCH corresponding to these PDCCHs isby P-RNTI.

If aUE is configured by higher layers to decode MPDCCH with CRC scrambled by the P-RNTI, the UE shall decode
the MPDCCH and any corresponding PDSCH according to any of the combinations defined in Table 7.1-2A.
The scrambling initialization of PDSCH corresponding to these MPDCCHs is by P-RNTI.

The UE is not required to monitor PDCCH with CRC scrambled by the P-RNTI on the PSCell.

Table 7.1-2: PDCCH and PDSCH configured by P-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to PDCCH
Space
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DCI format 1C Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

DCI format 1A Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

Table 7.1-2A: MPDCCH and PDSCH configured by P-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to MPDCCH
Space
6-2 Typel- If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
common Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the RA-RNTI, the UE shall decode
the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3. The
scrambling initialization of PDSCH corresponding to these PDCCHsis by RA-RNTI.

If aUE is configured by higher layersto decode MPDCCH with CRC scrambled by the RA-RNTI, the UE shall decode
the MPDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-3A. The
scrambling initialization of PDSCH corresponding to these MPDCCHs is by RA-RNTI.

When RA-RNTI and either C-RNTI or SPS C-RNTI are assigned in the same subframe, the UE is not required to
decode a PDSCH on the primary cell indicated by a PDCCH/EPDCCH/SPDCCH with a CRC scrambled by C-RNTI or
SPS C-RNTI.

Table 7.1-3: PDCCH and PDSCH configured by RA-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to PDCCH
Space

DCI format 1C Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

DCI format 1A Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

Table 7.1-3A: MPDCCH and PDSCH configured by RA-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to MPDCCH
Space
6-1A or 6-1B Type2- If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
common | Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the G-RNTI or SC-RNTI, the UE
shall decode the PDCCH and the corresponding PDSCH according to any of the combinations defined in Table 7.1-4.
The scrambling initialization of PDSCH corresponding to these PDCCHsisby G-RNTI or SC-RNTI.

Table 7.1-4: PDCCH and PDSCH configured by G-RNTI or SC-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to PDCCH
Space

DCI format 1C Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).

DCI format 1A Common | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the SC-N-RNTI, the UE shall decode
the PDCCH according to the combination defined in table 7.1-4A.

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 75 ETSI TS 136 213 V17.7.0 (2025-02)

Table 7.1-4A: PDCCH configured by SC-N-RNTI

DCI format Search
Space
DCI format 1C Common

If aUE is configured by higher layersto decode MPDCCH with CRC scrambled by the SC-RNTI, the UE shall decode
the MPDCCH according to the combination defined in table 7.1-4B.

Table 7.1-4B: MPDCCH and PDSCH configured by SC-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to MPDCCH
Space
6-2 TypelA- | If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see
common | Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

If aUE is configured by higher layersto decode MPDCCH with CRC scrambled by the G-RNTI, the UE shall decode
the MPDCCH according to the combination defined in table 7.1-4C.

Table 7.1-4C: MPDCCH and PDSCH configured by G-RNTI

DCI format Search Transmission scheme of PDSCH corresponding to MPDCCH
Space
_ | Ifthe number of PBCH antenna ports is one, Single-antenna port, port O is used (see
Type2A . SRS
6-1A or 6-1B common | Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

The UE is semi-gtatically configured via higher layer signalling to receive PDSCH data transmissions signalled via
PDCCH/EPDCCH with DCI formats other than 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to one of the
transmission modes, denoted mode 1 to mode 10. If the UE is configured with higher layer parameter dI-TTI-Length,
the UE is semi-statically configured via higher layer signalling to receive PDSCH transmissions signalled via
PDCCH/SPDCCH with DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G according to

- one of the transmission modes, denoted mode 1, 2, 3, 4, 6, 9, 10 for frame structure type 1, and mode
1,2,3,4,6,8,9,10 for frame structure type 2 in non-MBSFN subframes.

- one of the transmission modes, denoted mode 9, 10 for frame structure type 1 and frame structure type 2 in
MBSFN subframes

For a BL/CE UE, the UE is semi-statically configured via higher layer signalling to receive PDSCH data transmissions
signalled via MPDCCH according to one of the transmission modes: mode 1, mode 2, mode 6, and mode 9.

For LAA Scells, the UE is not expected to receive PDSCH data transmissions signalled via PDCCH/EPDCCH
according to transmission modes 5, 6, 7.

For aserving cell, if the UE is configured with higher layer parameter shortTTI, and if the UE does not support pdsch-
SotSubsl otPDSCH-Decoding (3GPP TS 36.331 [11]), the UE is not expected to receive PDSCH data transmissions
signalled viaPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI Formats other than DCI Format 7-1
A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in a subframe, if also PDSCHs assigned by PDCCH/SPDCCH associated with DCI
Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G is received in the same subframe of the same serving cell. Additionally,
the UE shall transmit HARQ-ACK associated with both the subframe-PDSCH and sl ot/subslot-PDSCH, regardless of
the support of pdsch-SotSubslotPDSCH-Decoding.

For a UE configured with higher layer parameter shortTTI, the UE may skip decoding any transport block(s) received in
PDSCH transmissions signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI
Formats other than DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G in the last Wp subframesif the UE has

detected PDCCH/SPDCCH associated with DCI Format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, and if WDL >0 is
indicated by skipSubframeProcessing capability [12]. If the UE skips decoding, the physical layer indicates to higher
layer that the transport block(s) are not successfully decoded.

For a UE configured with higher layer parameter shortTTI, and for PDSCH data transmissions in subslot n signalled via
PDCCH/SPDCCH of a serving cell
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with DCI format 7-1F/7-1G, the UE is not expected to receive UE-specific reference signals corresponding to a
transport block mapped to more than two-layer spatial multiplexing in subslot n of subframe N,

- if the UE has received UE-specific reference signals corresponding to a transport block mapped to more than
two-layer spatial multiplexing in subslot n-1 of subframe N or

- if n=0 and if the UE has received UE-specific reference signals corresponding to a transport block mapped to
more than two-layer spatial multiplexing in subslot 5 of subframe N-1, and if the UE does not support dnrs-
RepetitionSubslotPDSCH (3GPP TS 36.331 [11])

with DCI format 7-1F/7-1G, the UE may assume that UE-specific reference signals were present in those PRGs
of subglot n-1, where PDSCH is mapped to

if the DCI associated with the subslot-PDSCH indicates the absence of the UE-specific reference signal in subslot n
(See DMRS position indicator field in 3GPP TS 36.212 [4]).

For aserving cell, if the UE is configured with higher layer parameter shortTTl, the UE is not expected to receive

PDSCH data transmissions signalled via PDCCH/SPDCCH of the serving cell with CRC scrambled by the C-
RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for atransport block corresponding
to aHARQ process with NDI not toggled if the previous PDSCH transmission of the transport block was
signalled via PDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format
7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissionsis
two or the transport block size is more than the maximum transport block size supported for slot/subslot-PDSCH
transmission.

PDSCH data transmissions signalled via PDCCH/SPDCCH of the serving cell with CRC scrambled by the C-
RNTI/SPS C-RNTI and DCI format 7-1F/7-1G in subslot n, if the PDCCH/SPDCCH indicates the absence of the
UE-specific reference signal in subslot n and

- if n=0 and if the UE does not support dmrs-SharingSubslotPDSCH (3GPP TS 36.331[11]) or

- if the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI
format 7-1F/7-1G in one subslot before subslot n or

- if the UE has received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI DCI format 7-
1F/7-1G in one subslot before subslot n indicating

- the absence of the UE-specific reference signal in one subslot before subslot n or
- the presence of the UE-specific reference signal in one subslot before subslot n

- if the PDSCH PRGs of one subslot before subslot n do not include all the PDSCH PRGs of subslot n
or

- if the number of antenna ports associated with the PDSCH of one subslot before subslot nislessthan
the number of antenna ports associated with the PDSCH of subslot n or

- if the number of antenna ports associated with the PDSCH of both subslot n and one subslot before
subslot nis 1 but different antenna port is indicated between subslot n and one subdlot before the
subslot n

The UE shall provide the HARQ-ACK response associated with the PDCCH/SPDCCH received in subslot n if
the UE has not received a PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format
7-1F/7-1G in one subslot before the subslot n.

For a UE configured with higher layer parameter shortProcessingTime,

the UE is not expected to receive PDCCH in common search space for which HARQ-ACK response shall be
provided in a subframe n, and PDCCH in UE specific search space for which HARQ-ACK response shall be
provided in the same subframe n.

the UE is not expected to receive PDCCH in common search space in subframe n, and PDCCH in UE specific
search space in the same subframe n.
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For frame structure type 1,

the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframein
which the number of OFDM symbols for PDCCH with normal CP is equa to four;

anon-BL/CE UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5, 7, 8, 9, 10,
11, 12, 13 or 14 in the two PRBsto which apair of VRBsis mapped if either one of the two PRBs overlapsin
frequency with atransmission of either PBCH or primary or secondary synchronization signalsin the same
subframe;

the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7 for which distributed
VRB resource alocation is assigned.

The UE may skip decoding the transport block(s) if it does not receive all assigned PDSCH resource blocks
except if it is capable of receiving the non-colliding PDSCH resource blocks in an assignment which partly
collides in frequency with atransmission of PBCH or primary synchronization signal or secondary
synchronization signal in the same subframes and that capability isindicated by pdsch-CollisonHandling [12]. If
the UE skips decoding, the physical layer indicates to higher layer that the transport block(s) are not successfully
decoded.

For frame structure type 2,

the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in any subframein
which the number of OFDM symbols for PDCCH with normal CP is equal to four;

the UE is not expected to receive PDSCH resource blocks transmitted on antenna port 5 in the two PRBs to
which a pair of VRBsis mapped if either one of the two PRBs overlaps in frequency with a transmission of
PBCH in the same subframe;

anon-BL/CE UE is not expected to receive PDSCH resource blocks transmitted on antenna port 7, 8, 9, 10, 11,
12, 13 or 14 in the two PRBsto which a pair of VRBsis mapped if either one of the two PRBs overlapsin
frequency with atransmission of primary or secondary synchronization signalsin the same subframe;

with normal CP configuration, the UE is not expected to receive PDSCH on antenna port 5 for which distributed
VRB resource alocation is assigned in the special subframe with configuration #1 or #6;

the UE is not expected to receive PDSCH on antenna port 7 for which distributed VRB resource allocation is
assigned;

with normal cyclic prefix, the UE is not expected to receive PDSCH resource blocks transmitted on antenna port
5in DWPTS when the UE is configured with special subframe configuration 9 or 10.

The UE may skip decoding the transport block(s) if it does not receive all assigned PDSCH resource blocks
except if it is capable of receiving the non-colliding PDSCH resource blocks in an assignment which partly
collides in frequency with atransmission of PBCH or primary synchronization signal or secondary
synchronization signal in the same subframe and that capability isindicated by pdsch-CollisionHandling [12]. If
the UE skips decoding, the physical layer indicates to higher layer that the transport block(s) are not successfully
decoded.

If the UE is not configured for PUSCH/PUCCH transmission for at least one TDD serving cell, the UE is not
expected to receive PDSCH on serving cell ¢, if the PDSCH overlapsin time with SRS transmission

(including any interruption due to uplink or downlink RF retuning time [10]) on TDD serving cell ¢, not

configured for PUSCH/PUCCH transmission, and if the UE is not capable of simultaneous reception and
transmission on serving cell ¢; and serving cell c,.

if a UE is configured with higher layer parameter shortTTI for a serving cell, the UE is not expected to

- receive PDSCH datatransmissions signalled via PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-
1D/7-1E/7-1F/7-1G in

- DwPTS when the UE is configured with special subframe configuration 0 and 5;
- the second dot of DWPTS when the UE is configured with special subframe configuration 1, 2, 6 and 7.
- be configured with EIMTA-MainConfigServCell-r12 for the serving cell.

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 78 ETSI TS 136 213 V17.7.0 (2025-02)

For a UE configured with EN-DC/NE-DC and serving cell frame structure type 1, if the UE is configured with tdm-
PatternConfig/tdm-PatternConfigNE-DC for the serving cell, or if the UE is configured with tdm-PatternConfig2 for
the serving cell with EN-DC, the UE is not expected to receive PDSCH data transmissions signalled viaPDCCH in
common search space for which HARQ-ACK response shall be provided in a subframe n, and PDSCH data
transmissions signalled via PDCCH/EPDCCH in UE specific search space for which HARQ-ACK response shall be
provided in the same subframe n.

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the
PDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5. The
scrambling initialization of PDSCH corresponding to these PDCCHs is by C-RNTI. The UE shall decode the PDCCH
DCIl Format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G only if the UE is configured with higher layer parameter shortTTI.

If aUE is configured by higher layersto decode EPDCCH with CRC scrambled by the C-RNTI, the UE shall decode
the EPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-5A. The
scrambling initialization of PDSCH corresponding to these EPDCCHsisby C-RNTI.

If aBL/CE UE is configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI except for
random access procedure, the UE shall decode the MPDCCH and any corresponding PDSCH according to the
respective combinations defined in Table 7.1-5B. The scrambling initialization of PDSCH corresponding to these
MPDCCHSsisby C-RNTI.

If aUE is configured with CEModeA, the UE shall decode MPDCCH DCI Format 6-1A. If the UE is configured with
CEModeB, the UE shall decode MPDCCH DCI Format 6-1B.

If aUE is configured with higher layer parameter shortTTI and the UE is configured by higher layers to decode
SPDCCH with CRC scrambled by the C-RNTI, the UE shall decode the SPDCCH and any corresponding PDSCH
according to the respective combinations defined in Table 7.1-5C. The scrambling initialization of PDSCH
corresponding to these SPDCCHsisby C-RNTI.

If the UE is configured with the carrier indicator field for a given serving cell and, if the UE is configured by higher
layers to decode PDCCH/EPDCCH with CRC scrambled by the C-RNTI, then the UE shall decode PDSCH of the
serving cell indicated by the carrier indicator field value in the decoded PDCCH/EPDCCH.

When a UE configured in transmission mode 3, 4, 8, 9 or 10 receives a DCI Format 1A assignment, it shall assume that
the PDSCH transmission is associated with transport block 1 and that transport block 2 is disabled.

When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals
corresponding to these PDCCHYEPDCCHSsis by C-RNTI.

The UE does not support transmission mode 8 if extended cyclic prefix is used in the downlink.

When a UE is configured in transmission mode 9 or 10, in the downlink subframes indicated by the higher layer
parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy
or by laa-SCell SubframeConfig of serving cell ¢ except in subframes for the serving cell

- indicated by higher layersto decode PMCH or,

- configured by higher layers to be part of a positioning reference signal occasion and the positioning reference
signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is
normal cyclic prefix,

the UE shall upon detection of a PDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for
the UE or, upon detection of an EPDCCH with CRC scrambled by the C-RNTI with DCI format 1A/2C/2D intended for
the UE, decode the corresponding PDSCH in the same subframe.

A UE configured in transmission mode 10 can be configured with scrambling identities, n2VRS1 i =01 by higher

layers for UE-specific reference signal generation as defined in Clause 6.10.3.1 of [3] to decode PDSCH according to a
detected PDCCH/EPDCCH with CRC scrambled by the C-RNTI with DCI format 2D intended for the UE.
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Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

Transmission DCI format Search Space Transmission scheme of PDSCH
mode P corresponding to PDCCH
Common and .
Mode 1 DCI format 1A UE specific by C-RNTI Single-antenna port, port 0 (see Clause 7.1.1)
Er?dl ;?;-n;\at L UE specific by C-RNTI Single-antenna port, port 0 (see Clause 7.1.1)
Common and - .
Mode 2 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
DCI format 1 UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
and 7-1A
Common and T .

Mode 3 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)

DCI format 2A UE specific by C-RNTI Large delay CDD (see Clause 7.1.3) or Transmit
and 7-1B P Y diversity (see Clause 7.1.2)

Common and - .
DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)

Mode 4 - ———

DCI format 2 UE specific by C-RNTI Closed-loop spatial multiplexing (see Clause 7.1.4)or
and 7-1C P y Transmit diversity (see Clause 7.1.2)
Common and T .
Mode 5 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
DCI format 1D | UE specific by C-RNTI Multi-user MIMO (see Clause 7.1.5)
Common and T .
DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
DCl format 18 | UE specific by C-RNTI CI(_)sed-Io_op spatial m_ult!plexmg (see Clause 7.1.4)
Mode 6 using a single transmission layer
DCI format 7- Closed-loop spatial multiplexing (see Clause 7.1.4)
UE specific by C-RNTI using a single transmission layer or transmit diversity
1D
(see Clause 7.1.2)
Common and If the number of PBCH antenna ports is one, Single-
Mode 7 DCI format 1A UE specific by C-RNTI antenna port, port 0 is used (see Clause 7.1.1),
P y otherwise Transmit diversity (see Clause 7.1.2)
DCI format 1 UE specific by C-RNTI Single-antenna port, port 5 (see Clause 7.1.1)
If the number of PBCH antenna ports is one, Single-
DCI format 1A Sggmgcr;ﬁacng C-RNTI antenna port, port 0 is used (see Clause 7.1.1),
P Y otherwise Transmit diversity (see Clause 7.1.2)
Dual layer transmission, port 7 and 8 (see Clause
DCI format 2B | UE specific by C-RNTI 7.1.5A) or single-antenna port, port 7 or 8 (see Clause
Mode 8 7.11)
Dual layer transmission, port 7 and 8 (see Clause
DCI format 7- - ) 7.1.5A) or single-antenna port, port 7 or 8 (see Clause
1E UE specific by C-RNTI 7.1.1) or Transmit Diversity, port 7 and 8 (see Clause
7.1.2)
e Non-MBSFN subframe: If the number of PBCH
antenna ports is one, Single-antenna port, port O is
DCI format 1A Common and UE specific by used (see Clause 7.1.1), otherwise Transmit
C-RNTI diversity (see Clause 7.1.2)
. MBSFN subframe: Single-antenna port, port 7 (see
Clause 7.1.1)

Mode 9 Transmit diversity, port 7-8, (see Clause 7.1.2) or dual
layer transmission port 7-8 (see Clause 7.1.5A), if UE is
configured with higher layer parameter semiOpenLoop,

- ) up to 8 layer transmission, ports 7-14 (see Clause
DClformat 2C | UE specific by C-RNTI 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11,
or 13 (see Clause 7.1.1) if UE is configured with higher
layer parameter dmrs-tableAlt, single-antenna port, port
7 or 8 (see Clause 7.1.1) otherwise
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DCI format 7-
1F

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2), if UE is
configured with higher layer parameter
semiOpenLoopSTTI

Up to 2 layer transmission, ports 7-8 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (see Clause
7.1.1) or transmit diversity, port 7-8, (see Clause 7.1.2)
if the UE is configured with slotSubslotPDSCH-TXDiv-
2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (see Clause
7.1.1) or transmit diversity, port 7-8, (see Clause 7.1.2)
if the UE is configured with slotSubslotPDSCH-TXDiv-
4layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) otherwise; or single-antenna port, port 7 or 8
(see Clause 7.1.1).

Mode 10

DCI format 1A

Common and UE specific by
C-RNTI

e Non-MBSFN subframe: If the number of PBCH
antenna ports is one, Single-antenna port, port 0 is
used (see Clause 7.1.1), otherwise Transmit
diversity (see Clause 7.1.2)

. MBSFN subframe: Single-antenna port, port 7
(see Clause 7.1.1)

DCI format 2D

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2) or dual
layer transmission port 7-8 (see Clause 7.1.5A), if UE is
configured with higher layer parameter semiOpenLoop,
up to 8 layer transmission, ports 7-14 (see Clause
7.1.5B) otherwise; or single-antenna port, port 7, 8, 11,
or 13 (see Clause 7.1.1) if UE is configured with higher
layer parameter dmrs-tableAlt, single-antenna port, port
7 or 8 (see Clause 7.1.1) otherwise

DCI format 7-
1G

US specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2), if UE is
configured with higher layer parameter
semiOpenLoopSTTI.

Up to 2 layer transmission, ports 7-8 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (see Clause
7.1.1) or transmit diversity, port 7-8, (see Clause 7.1.2)
if the UE is configured with slotSubslotPDSCH-TXDiv-
2layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (see Clause
7.1.1) or transmit diversity, port 7-8 (see Clause 7.1.2) if
the UE is configured with slotSubslotPDSCH-TxDiv-
4layer-TM9/10 (3GPP TS 36.331

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) otherwise, or single-antenna port, port 7 or 8
(see Clause 7.1.1)

ETSI



3GPP TS 36.213 version 17.7.0 Release 17

81 ETSI TS 136 213 V17.7.0 (2025-02)

Table 7.1-5A: EPDCCH and PDSCH configured by C-RNTI

Transmission Search o .
mode DCI format Space Transmission scheme of PDSCH corresponding to EPDCCH
DCI format 1A EESFI)R?SJI('IIC Single-antenna port, port O (see Clause 7.1.1)
Mode 1 UyE S
specific ’ )
DCI format 1 by C-RNTI Single-antenna port, port O (see Clause 7.1.1)
DCI format 1A UE specific Transmit diversity (see Clause 7.1.2)
by C-RNTI
Mode 2 UE specific
DCI format 1 by C-RNTI Transmit diversity (see Clause 7.1.2)
DCI format 1A UE specific Transmit diversity (see Clause 7.1.2)
Mode 3 by C-RNTI
DCI format 2A tijCSpF?fg_llc Large delay CDD (see Clause 7.1.3) or Transmit diversity (see Clause 7.1.2)
DCI format 1A E}IESH:;:_IIC Transmit diversity (see Clause 7.1.2)
Mode 4 DCI format 2 UE specific Closed-loop spatial multiplexing (see Clause 7.1.4)or Transmit diversity (see
by C-RNTI Clause 7.1.2)
DCI format 1A UE specific Transmit diversity (see Clause 7.1.2)
by C-RNTI
Mode 5 UE specific
DCI format 1D by C-RNTI Multi-user MIMO (see Clause 7.1.5)
DCI format 1A EES%EISII{'IIC Transmit diversity (see Clause 7.1.2)
Mode 6 Y — - — - -
DCI format 1B UE specific Closed_-loc')p spatial multiplexing (see Clause 7.1.4) using a single
by C-RNTI transmission layer
DCI format 1A UE specific If the number of PBCH antenna ports is one, Single-antenna port, port 0 is
Mode 7 by C-RNTI used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)
UE specific .
DCI format 1 by C-RNTI Single-antenna port, port 5 (see Clause 7.1.1)
DCI format 1A UE specific If the number of PBCH antenna ports is one, Single-antenna port, port 0 is
by C-RNTI used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)
Mode 8 = —= -
DCI format 2B UE specific Dual layer transmission, port 7 and 8 (see Clause 7.1.5A) or single-antenna
by C-RNTI port, port 7 or 8 (see Clause 7.1.1)
e  Non-MBSFN subframe: If the number of PBCH antenna ports is one,
DCI format 1A UE specific Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise
by C-RNTI Transmit diversity (see Clause 7.1.2)
. MBSFEN subframe: Single-antenna port, port 7 (see Clause 7.1.1)
Mode 9 Transmit diversity, port 7-8, (see Clause 7.1.2) or dual layer transmission port
7-8 (see Clause 7.1.5A), if UE is configured with higher layer parameter
DCI format 2C UE specific semiOpenLoop, up to 8 layer transmission, ports 7-14 (see Clause 7.1.5B)
by C-RNTI otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Clause 7.1.1) if UE
is configured with higher layer parameter dmrs-tableAlt, single-antenna port,
port 7 or 8 (see Clause 7.1.1) otherwise
e  Non-MBSFN subframe: If the number of PBCH antenna ports is one,
UE specific Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise
DCI format 1A by C-RNTI Transmit diversity (see Clause 7.1.2)
e MBSFN subframe: Single-antenna port, port 7 (see Clause 7.1.1)
Mode 10 Transmit diversity, port 7-8, (see Clause 7.1.2) or dual layer transmission port
7-8 (see Clause 7.1.5A), if UE is configured with higher layer parameter
DCI format 2D UE specific semiOpenLoop, up to 8 layer transmission, ports 7-14 (see Clause 7.1.5B)
by C-RNTI otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Clause 7.1.1) if UE
is configured with higher layer parameter dmrs-tableAlt, single-antenna port,
port 7 or 8 (see Clause 7.1.1) otherwise

Table 7.1-5B: MPDCCH and PDSCH configured by C-RNTI

Transmission DCI format Search Space Transmission scheme of PDSCH corresponding to
mode : MPDCCH

6-1A TypeO-Common

Mode 1 Single-antenna port, port O (see Clause 7.1.1)
6-1A or 6-1B | UE specific by C-RNTI
6-1A Type0-Common

Mode 2 Transmit diversity (see Clause 7.1.2)
6-1A or 6-1B | UE specific by C-RNTI

Mode 6 6-1A TypeO-Common Transmit diversity (see Clause 7.1.2)
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" Closed-loop spatial multiplexing (see Clause 7.1.4) using a

6-1A UE specific by C-RNTI single transmission layer
If the number of PBCH antenna ports is one, Single-antenna

6-1A TypeO-Common port, port 0 is used (see Clause 7.1.1), otherwise Transmit
diversity (see Clause 7.1.2)

6-1A UE specific by C-RNTI Single-antenna port, port 7 or 8 (see Clause 7.1.1)

Mode 9
6-1B UE specific by C-RNTI Single-antenna port, port 7 (see Clause 7.1.1)

Table 7.1-5C: SPDCCH and PDSCH configured by C-RNTI

Transmission
mode

DCI format

Search Space

Transmission scheme of PDSCH
corresponding to SPDCCH

Mode 1

DCI format 7-1A

UE specific by C-RNTI

Single-antenna port, port 0 (see Clause 7.1.1)

Mode 2

DCI format 7-1A

UE specific by C-RNTI

Transmit diversity (see Clause 7.1.2)

Mode 3

DCI format 7-1B

UE specific by C-RNTI

Large delay CDD (see Clause 7.1.3)

Mode 4

DCI format 7-1C

UE specific by C-RNTI

Closed-loop spatial multiplexing (see Clause 7.1.4) or
Transmit diversity (see Clause 7.1.2)

Mode 6

DCI format 7-1D

UE specific by C-RNTI

Closed-loop spatial multiplexing (see Clause 7.1.4) using
a single transmission layer or Transmit diversity (see
Clause 7.1.2)

Mode 8

DCI format 7-1E

UE specific by C-RNTI

Dual layer transmission, port 7 and 8 (see Clause 7.1.5A)
or single-antenna port, port 7 or 8 (see Clause 7.1.1) or
Transmit Diversity, port 7 and port 8 (see Clause 7.1.2)

Mode 9

DCI format 7-1F

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2), if UE is
configured with higher layer parameter
semiOpenLoopSTTI.

Up to 2 layer transmission, ports 7-8 (see Clause 7.1.5B)
or single-antenna port, port 7 or 8 (see Clause 7.1.1) or
transmit diversity, port 7-8, (see Sublause 7.1.2) if the UE
is configured with slotSubslotPDSCH-TXDiv-2layer-
TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (see Clause
7.1.1) or transmit diversity, port 7-8 (see Clause 7.1.2) if
the UE is configured with slotSubslotPDSCH-TXDiv-
4layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see
Clause 7.1.1).

Mode 10

DCI format 7-1G

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2), if UE is
configured with higher layer parameter
semiOpenLoopSTTI.

Up to 2 layer transmission, port 7-8 (see Clause 7.1.5B)
or single-antenna port, port 7 or 8 (see Clause 7.1.1) or
transmit diversity, port 7-8 (see Clause 7.1.2) if the UE is
configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10
(3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) or single-antenna port, port 7 or 8 (See Clause
7.1.1) or transmit diversity, port 7-8 (see Clause 7.1.2) if
the UE is configured with slotSubslot PDSCH-TXDiv-
4layer-TM9/10 (3GPP TS 36.331 [11]).

Up to 4 layer transmission, ports 7-10 (see Clause
7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see
Clause 7.1.1).
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If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the SPS C-RNTI, the UE shall
decode the PDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective
combinations defined in Table 7.1-6 unless the UE is configured with higher layer parameter shortProcessingTime and
for DCI formats 1/1A/2/2A/2B/2C/2D mapped onto the UE-specific search space. The same PDSCH related
configuration applies in the case that a PDSCH is transmitted without a corresponding PDCCH. The scrambling
initialization of PDSCH corresponding to these PDCCHs and PDSCH without a corresponding PDCCH is by SPS C-
RNTI.

If aUE is configured by higher layersto decode EPDCCH with CRC scrambled by the SPS C-RNTI, the UE shall
decode the EPDCCH on the primary cell and any corresponding PDSCH on the primary cell according to the respective
combinations defined in Table 7.1-6A. The same PDSCH related configuration appliesin the case that aPDSCH is
transmitted without a corresponding EPDCCH. The scrambling initialization of PDSCH corresponding to these
EPDCCHs and PDSCH without a corresponding EPDCCH is by SPS C-RNTI.

If a UE configured with CEModeA is configured by higher layers to decode MPDCCH with CRC scrambled by the SPS
C-RNTI, the UE shall decode the MPDCCH on the primary cell and any corresponding PDSCH on the primary cell
according to the respective combinations defined in Table 7.1-6B. The same PDSCH related configuration appliesin
the case that a PDSCH is transmitted without a corresponding MPDCCH. The scrambling initialization of PDSCH
corresponding to these MPDCCHs and PDSCH without a corresponding MPDCCH is by SPS C-RNTI.

When a UE is configured in transmission mode 7, scrambling initialization of UE-specific reference signals for PDSCH
corresponding to these PDCCHYEPDCCHs and for PDSCH without a corresponding PDCCH/EPDCCH is by SPS C-
RNTI.

When a UE is configured in transmission mode 9 or 10, in the downlink subframes indicated by the higher layer
parameter mbsfn-SubframeConfigList or by mbsfn-SubframeConfigList-v1250 or by mbsfn-SubframeConfigList-v14xy
of serving cell ¢ except in subframes for the serving cell

- indicated by higher layers to decode PMCH or,

- configured by higher layersto be part of a positioning reference signal occasion and the positioning reference
signal occasion isonly configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is
normal cyclic prefix,

the UE shall upon detection of a PDCCH with CRC scrambled by the SPS C-RNTI with DCI format 1A/2C/2D/7-1F/7-
1G except when the UE is configured with higher layer parameter shortProcessingTime and with DCI format 1A/2C/2D
mapped onto the UE-specific search space, or upon detection of a EPDCCH with CRC scrambled by the SPS C-RNTI
with DCI format 1A/2C/2D, or upon detection of a SPDCCH with CRC scrambled by the SPS C-RNTI with DCI
format 7-1F/7-1G, or for a configured PDSCH without PDCCH intended for the UE, decode the corresponding PDSCH
in the same subframe/sl ot/subslot.

A UE configured in transmission mode 10 can be configured with scrambling identities, n2VRS1 i =01 by higher

layers for UE-specific reference signal generation as defined in Clause 6.10.3.1 of [3] to decode PDSCH according to a
detected

- PDCCH/EPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 2D
- PDCCH/SPDCCH with CRC scrambled by the SPS C-RNTI with DCI format 7-1G
intended for the UE.

For PDSCH without a corresponding PDCCH/EPDCCH, the UE shall use the value of Ny, and the scrambling

identity of nfgSC'D) (as defined in Clause 6.10.3.1 of [3]) derived from the DCI format 2D/7-1G corresponding to the
associated SPS activation for UE-specific reference signal generation.

Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

Transmission Transmission scheme of PDSCH corresponding to
mode DCI format Search Space PDCCH
Common and .
Mode 1 DCI format 1A UE specific by C-RNTI Single-antenna port, port 0 (see Clause 7.1.1)
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DCI format 7-
1G

UE specific by C-RNTI

;%I f;rlrzat L UE specific by C-RNTI | Single-antenna port, port O (see Clause 7.1.1)
Common and - .
Mode 2 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
DCI format 1 - e .
and 7-1A UE specific by C-RNTI | Transmit diversity (see Clause 7.1.2)
Common and - .
Mode 3 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
;%I f;rlrgat 2A UE specific by C-RNTI | Transmit diversity (see Clause 7.1.2)
Common and - .
DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
Mode 4 —
DCI format 2 o Transmit diversity (see Clause 7.1.2)
UE specific by C-RNTI
and 7-1C
Common and - .
Mode 5 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
Common and - :
Mode 6 DCI format 1A UE specific by C-RNTI Transmit diversity (see Clause 7.1.2)
lDSI format 7- UE specific by C-RNTI | Transmit diversity (see Clause 7.1.2)
Common and h
Mode 7 DCI format 1A UE specific by C-RNTI Single-antenna port, port 5 (see Clause 7.1.1)
DCI format 1 UE specific by C-RNTI | Single-antenna port, port 5 (see Clause 7.1.1)
DCI format 1A Common _and Single-antenna port, port 7(see Clause 7.1.1)
Mode 8 UE specific by C-RNTI ’ -
grijl f;;néat 2B UE specific by C-RNTI | Single-antenna port, port 7 or 8 (see Clause 7.1.1)
Common and .
DCI format 1A UE specific by C-RNTI Single-antenna port, port 7 (see Clause 7.1.1)
Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
configured with higher layer parameter semiOpenLoop, or
DCI format 2C UE specific by C-RNTI | single-antenna port, port 7, 8, 11, or 13 (see Clause 7.1.1) if UE
is configured with higher layer parameter dmrs-tableAlt, Single-
antenna port, port 7 or 8, (see Clause 7.1.1) otherwise
Mode 9 Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
configured with higher layer parameter semiOpenLoopSTTI,
Transmit diversity, port 7-8, (see Clause 7.1.2) or single antenna
DCI format 7-1F | UE specific by C-RNTI | port, port 7 or 8, (see Clause 7.1.1) if UE is configured with
higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10
or subSlotslotPDSCH TS 36.331 [11]).
Single-antenna port, port 7 or 8, (see Clause 7.1.1) otherwise.
Common and h
DCI format 1A UE specific by C-RNTI Single-antenna port, port 7 (see Clause 7.1.1)
Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
configured with higher layer parameter semiOpenLoop, or
DCI format 2D UE specific by C-RNTI | single-antenna port, port 7, 8, 11, or 13 (see Clause 7.1.1) if UE
is configured with higher layer parameter dmrs-tableAlt, Single-
antenna port, port 7 or 8, (see Clause 7.1.1) otherwise
Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
Mode 10 configured with higher layer parameter semiOpenLoop,

Transmit diversity, port 7,8 (see Clause 7.1.2) or single antenna
port, port 7 or 8, (see Clause 7.1.1) if UE is configured with
higher layer parameter slotSubslotPDSCH-TXDiv-2layer-TM9/10
or slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS
36.331[11]).

Single-antenna port, port 7 or 8, (see Clause 7.1.1) otherwise.
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Table 7.1-6A: EPDCCH and PDSCH configured by SPS C-RNTI

Transmission Transmission scheme of PDSCH corresponding to
mode DCIl format | Search Space EPDCCH
DCI format 1A g[ER?\lp_ﬁuflc by Single-antenna port, port O (see Clause 7.1.1)
Mode 1 —
DCI format 1 (L;EER?\IpTe]uflc by Single-antenna port, port 0 (see Clause 7.1.1)
DCI format 1A g_ER?\IpTeICIf'C by Transmit diversity (see Clause 7.1.2)
Mode 2 UE specific b
DCI format 1 C-RNpTI y Transmit diversity (see Clause 7.1.2)
DCI format 1A gFR?\lpﬁcmc by Transmit diversity (see Clause 7.1.2)
Mode 3 UE specific b
DCI format 2A C-RNpTI Y Transmit diversity (see Clause 7.1.2)
DCI format 1A g_ER?\IpTeICIf'C by Transmit diversity (see Clause 7.1.2)
Mode 4 UE specific b
DCI format 2 C-RNpTI y Transmit diversity (see Clause 7.1.2)
Mode 5 DCI format 1A gFR?\lpﬁcmc by Transmit diversity (see Clause 7.1.2)
Mode 6 DCI format 1A (L;EER?\IpTe]uflc by Transmit diversity (see Clause 7.1.2)
DCI format 1A g_ER?\IpTeICIf'C by Single-antenna port, port 5 (see Clause 7.1.1)
Mode 7 —
DCI format 1 gFR?\lp.ﬁc'f'C by Single-antenna port, port 5 (see Clause 7.1.1)
DCI format 1A gER?\lp_ﬁuflc by Single-antenna port, port 7(see Clause 7.1.1)
Mode 8 . —
DCI format 2B (L;EER?\IpTe]uflc by Single-antenna port, port 7 or 8 (see Clause 7.1.1)
DCI format 1A (L;_ER?\IpTeICIfIC by Single-antenna port, port 7 (see Clause 7.1.1)
Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is configured with
Mode 9 UE specific b higher layer parameter semiOpenLoop, or single-antenna port, port 7,
DCI format 2C C-RNpTI Y 8, 11, or 13 (see Clause 7.1.1) if UE is configured with higher layer
parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Clause
7.1.1) otherwise
DCI format 1A gFR?\lpﬁcmc by Single-antenna port, port 7 (see Clause 7.1.1)
Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is configured with
Mode 10 UE specific b higher layer parameter semiOpenLoop, or single-antenna port, port 7,
DCI format 2D C-RNpTI y 8, 11, or 13 (see Clause 7.1.1) if UE is configured with higher layer
parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Clause
7.1.1) otherwise

Table 7.1-6B: MPDCCH and PDSCH configured by SPS C-RNTI

Trannirgésesion fo?r(rilat Search Space Transmission scheml\eﬂglfgzléiCH corresponding to
Mode 1 6-1A UE specific by C-RNTI | Single-antenna port, port O (see Clause 7.1.1)
Mode 2 6-1A UE specific by C-RNTI | Transmit diversity (see Clause 7.1.2)
Mode 6 6-1A UE specific by C-RNTI | Transmit diversity (see Clause 7.1.2)
Mode 9 6-1A UE specific by C-RNTI | Single-antenna port, port 7 or 8 (see Clause 7.1.1)
NOTE: For BL/CE UEs configured with transmission mode 6, and for DCI 6-1A mapped onto the UE specific

search space and with CRC scrambled by the SPS C-RNTI, the bits corresponding to TPMI information
for precoding and PMI information for precoding are set to zero.

Table 7.1-6C: SPDCCH and PDSCH configured by SPS C-RNTI

Transmission
mode

DCI format

Search Space

Transmission scheme of PDSCH
corresponding to SPDCCH

Mode 1

DCI format 7-1A

UE specific by C-RNTI

Single-antenna port, port 0 (see Clause 7.1.1)
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Mode 2

DCI format 7-1A

UE specific by C-RNTI

Transmit diversity (see Clause 7.1.2)

Mode 3

DCI format 7-1B

UE specific by C-RNTI

Transmit diversity (see Clause 7.1.2)

Mode 4

DCI format 7-1C

UE specific by C-RNTI

Transmit diversity (see Clause 7.1.2)

Mode 6

DCI format 7-1D

UE specific by C-RNTI

Transmit diversity (see Clause 7.1.2)

Mode 8

DCI format 7-1E

UE specific by C-RNTI

Single-antenna port, port 7 or 8 (see Clause 7.1.1)

Mode 9

DCI format 7-1F

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
configured with higher layer parameter
semiOpenLoopSTTI.

Transmit diversity, port 7-8, (see Clause 7.1.2) or single
antenna port, port 7 or 8, (see Clause 7.1.1) if UE is
configured with higher layer parameter
slotSubslotPDSCH-TXDiv-2layer-TM9/10 or
slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS
36.331 [11]).

Single-antenna port, port 7 or 8, (see Clause 7.1.1)
otherwise.

Mode 10

DCI format 7-1G

UE specific by C-RNTI

Transmit diversity, port 7-8, (see Clause 7.1.2) if UE is
configured with higher layer parameter
semiOpenLoopSTTI.

Transmit diversity, port 7-8, (see Clause 7.1.2) or single
antenna port, port 7 or 8, (see Clause 7.1.1) if UE is
configured with higher layer parameter
slotSubslotPDSCH-TXDiv-2layer-TM9/10 or
slotSubslotPDSCH-TXDiv-4layer-TM9/10 (3GPP TS
36.331 [11]).

Single-antenna port, port 7 or 8, (see Clause 7.1.1)
otherwise.

If aUE is configured by higher layersto decode PDCCH with CRC scrambled by the Temporary C-RNTI and is not
configured to decode PDCCH with CRC scrambled by the C-RNTI, the UE shall decode the PDCCH and the

corresponding PDSCH according to the combination defined in Table 7.1-7. The scrambling initialization of PDSCH
corresponding to these PDCCHSs is by Temporary C-RNTI.

If aUE is configured by higher layersto decode MPDCCH with CRC scrambled by the Temporary C-RNTI and is not
configured to decode MPDCCH with CRC scrambled by the C-RNTI during random access procedure, the UE shall
decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-8. The
scrambling initialization of PDSCH corresponding to these MPDCCHs is by Temporary C-RNTI.

If aUE isaso configured by higher layers to decode MPDCCH with CRC scrambled by the C-RNTI during random
access procedure, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination
defined in Table 7.1-8. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by C-RNTI.

Table 7.1-7: PDCCH and PDSCH configured by Temporary C-RNTI

DCI format Search Space Transmission scheme of PDSCH corresponding to PDCCH
DCI format Commoq _and If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see
1A UE specific Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)
by Temporary C-RNTI e o
DCI format 1 UE specific If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see
by Temporary C-RNTI | Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)
Table 7.1-8: MPDCCH and PDSCH configured by Temporary C-RNTI and/or C-RNTI during random
access procedure
DCI format Search Space Transmission scheme of PDSCH corresponding to MPDCCH

DCI format 6-1A

Type2-Common

If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)

DCI format 6-1B

Type2-Common

If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see
Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)
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If aBL/CE UE is configured by higher layers to decode MPDCCH with CRC scrambled by the PUR-RNTI, the UE
shall decode the MPDCCH and any corresponding PDSCH according to the respective combinations defined in Table
7.1-9. The scrambling initialization of PDSCH corresponding to these MPDCCHsis by PUR-RNTI.

Table 7.1-9: MPDCCH and PDSCH configured by PUR-RNTI

Transmission scheme of PDSCH corresponding
DCI format Search Space to MPDCCH
If the number of PBCH antenna ports is one, Single-
6-1A or 6-1B UE specific by PUR-RNTI | antenna port, port O is used (see Clause 7.1.1),
otherwise Transmit diversity (see Clause 7.1.2).

If the UE is configured with higher layer parameter must-Config-ri4, and if the PDCCH/EPDCCH DCI of the
corresponding PDSCH transmission indicates MUST interference is present [4],

- the UE may assume that the starting OFDM symbol of MUST interference is same as the starting OFDM symbol
of the corresponding PDSCH transmission,

- for transmission modes 8-10, the UE may assume ng;p , n,(BSC'D) of MUST interference are same as that of the
corresponding PDSCH transmission.

A UE isnot required to receive PDSCH assigned by MPDCCH with DCI CRC scrambled by SC-RNTI or G-RNTI if
the set of subframes carrying the PDSCH includes any subframes in which the UE monitors Typel-MPDCCH common
search space or PDSCH assigned by MPDCCH sent in Typel-MPDCCH common search space.

A UE isnot required to receive PDSCH assigned by MPDCCH with DCI CRC scrambled by G-RNTI if the set of
subframes carrying the PDSCH includes any subframes in which the UE monitors TypelA-MPDCCH common search
space, or includes any subframes in which the UE receives PDSCH assigned by MPDCCH with DCI CRC scrambled
by SC-RNTI.

The transmission schemes of the PDSCH are described in the following clauses.
7.1.1 Single-antenna port scheme

For the single-antenna port transmission schemes (port 0/5/7/8/11/13) of the PDSCH, the UE may assume that an eNB
transmission on the PDSCH would be performed according to Clause 6.3.4.1 of [3].

If the UE is not configured with higher layer parameter dmrs-tableAlt and in case an antennaport pe{7,8 isused, or
if the higher layer parameter dmrs-tableAlt isset to 1 and in case an antennaport pe {7,8 corresponding to one

codeword values 0-3 in Table 5.3.3.1.5C-2 [4] is used, the UE cannot assume that the other antenna port in the set
{7,8 isnot associated with transmission of PDSCH to another UE.

If the UE is configured with higher layer parameter dmrs-tableAlt, and in case of single layer transmission scheme on
antennaport pe{7,81113 corresponding to one codeword values 4-11 in Table 5.3.3.1.5C-2 [4] is used, the UE

cannot assume that the other antenna portsinthe set {7,81113 isnot associated with transmission of PDSCH to
another UE.

7.1.2  Transmit diversity scheme

For the transmit diversity transmission scheme of the PDSCH, the UE may assume that an eNB transmission on the
PDSCH would be performed according to Clause 6.3.4.3 of [3]

7.1.3 Large delay CDD scheme

For the large delay CDD transmission scheme of the PDSCH, the UE may assume that an eNB transmission on the
PDSCH would be performed according to large delay CDD as defined in Clause 6.3.4.2.2 of [3].
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7.1.4  Closed-loop spatial multiplexing scheme

For the closed-loop spatial multiplexing transmission scheme of the PDSCH, the UE may assume that an eNB
transmission on the PDSCH would be performed according to the applicable number of transmission layers as defined
in Clause 6.3.4.2.1 of [3].

7.1.5 Multi-user MIMO scheme

For the multi-user MIMO transmission scheme of the PDSCH, the UE may assume that an eNB transmission on the
PDSCH would be performed on one layer and according to Clause 6.3.4.2.1 of [3]. The 5powe,_offset dB value signalled

on PDCCH/EPDCCH with DCI format 1D using the downlink power offset field is given in Table 7.1.5-1.

Table 7.1.5-1: Mapping of downlink power offset field in DCI format 1D to the 5power_0ffsetvalue.

Downlink power offset field 5power_0ffset [dB]

0 -10log10(2)
1 0

7.1.5A Dual layer scheme

For the dual layer transmission scheme of the PDSCH, the UE may assume that an eNB transmission on the PDSCH
would be performed with two transmission layers on antenna ports 7 and 8 as defined in Clause 6.3.4.4 of [3].

7.1.5B Up to 8 layer transmission scheme

For the up to 8 layer transmission scheme of the PDSCH, the UE may assume that an eNB transmission on the PDSCH
would be performed with up to 8 transmission layers on antenna ports 7 - 14 as defined in Clause 6.3.4.4 of [3].

If the UE is configured with higher layer parameter dmrs-tableAlt, and in case of dual layer transmission scheme on
antenna ports{ 7,8} or{11,13 corresponding to two codewords values 2-5 in Table 5.3.3.1.5C-2 [4] is used, the UE

cannot assume that the other antenna portsinthe set {7,811,13 isnot associated with transmission of PDSCH to
another UE.

7.1.6 Resource allocation

The UE shall interpret the resource alocation field depending on the PDCCH/EPDCCH DCI format detected. A
resource alocation field in each PDCCH/EPDCCH includes two parts, a resource allocation header field and
information consisting of the actual resource block assignment.

PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and PDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type
1 resource alocation have the same format and are distinguished from each other via the single bit resource allocation
header field which exists depending on the downlink system bandwidth (Clause 5.3.3.1 of [4]), where type O is
indicated by 0 value and type 1 isindicated otherwise. PDCCH with DCI format 1A, 1B, 1C and 1D have atype 2
resource allocation while PDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation.
PDCCH DCI formats with a type 2 resource alocation do not have a resource allocation header field.

EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with type 0 and EPDCCH DCI formats 1, 2, 2A, 2B, 2C and 2D with
type 1 resource alocation have the same format and are distinguished from each other viathe single bit resource
alocation header field which exists depending on the downlink system bandwidth (Clause 5.3.3.1 of [4]), where type O
isindicated by 0 value and type 1 isindicated otherwise. EPDCCH with DCI format 1A, 1B, and 1D have atype 2
resource allocation while EPDCCH with DCI format 1, 2, 2A, 2B, 2C and 2D have type 0 or type 1 resource allocation.
EPDCCH DCI formats with atype 2 resource allocation do not have a resource allocation header field.

If the UE is configured with higher layer parameter shortTTl, PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-
1D/7-1E/7-1F/7-1G utilizes a higher layer configured resource allocation type O or resource allocation type 2.

If the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource
block assignment flag is set to O
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-  MPDCCH with DCI format 6-1A utilizes atype O resource allocation.

elseif the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the
resource block assignment flag is set to 1, or the UE is configured with higher layer parameter ce-pdsch-maxBandwidth-
config with value 5 MHz, or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24 PRBS,

For system bandwidth larger than 1.4 MHz,
MPDCCH with DCI format 6-1A utilizes same type 2 resource allocation within each allocated narrowband.

otherwise,

MPDCCH with DCI format 6-1A utilizes atype 2 resource allocation.

otherwise
-  MPDCCH with DCI format 6-1A utilizes atype 2 resource allocation.

Resource allocation for MPDCCH with DCI format 6-1B is given by the Resource block assignment field as described
in[4]. For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and
CEModeB, the allocated widebands (WBS) are based on the wideband combination index according to Table 7.1.6-2.

MPDCCH with DCI format 6-2 assighs a set of six contiguously allocated localized virtual resource blocks within a
narrowband. Localized virtual resource blocks are always used in case of MPDCCH with DCI format 6-1A, 6-1B, or 6-
2.

A UE may assume, for any PDSCH transmission scheduled by a cell with physical cell identity givenin NAICS
Assistancel nfo-r12 and the PDSCH transmission mode belonging to transmissionModeL.ist-r12 associated with the cell
except spatia multiplexing using up to 8 transmission layers in transmission mode 10, that the resource allocation
granularity and precoding granularity in terms of PRB pairs in the frequency domain are both given by N, where N is
given by the higher layer parameter resAllocGranularity-r12 associated with the cell. The first set of N consecutive
PRB pairs of the resource alocation starts from the lowest frequency of the system bandwidth and the UE may assume
the same precoding appliesto al PRB pairs within a set.

For aBL/CE UE, the resource allocation for PDSCH carrying Systeml nformationBlockTypel-BR and S| messagesisa
set of six contiguously allocated localized virtual resource blocks within a narrowband. The number of repetitions for
the PDSCH carrying Systeml nformationBlockTypel-BR is determined based on the parameter schedulinglnfoSB1-BR
configured by higher-layers and according to Table 7.1.6-1. If the value of the parameter schedulinglnfoS B1-BR
configured by higher-layersis set to 0, UE assumes that Systeml nformationBlockTypel-BR is not transmitted.

Table 7.1.6-1: Number of repetitions for PDSCH carrying SysteminformationBlockTypel-BR for

BL/CE UE.
Value of Number of
schedulingInfoSIB1- PDSCH

BR repetitions
0 N/A
1 4

2 8

3 16

4 4

5 8

6 16

7 4

8 8

9 16
10 4
11 8
12 16
13 4
14 8
15 16
16 4
17 8
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18 16
19-31 Reserved

Table 7.1.6-2: Wideband combination index for a UE configured with higher layer parameter ce-
pdsch-maxBandwidth-config with value 20MHz and CEModeB

Indices of allocated WBs
Wideband
combination index DL DL DL
N2 =50 | N2=75 | N =100
0 0 0 0
1 1 1 1
2 0,1 2 2
3 Reserved 0,1 3
4 NA 1,2 0,1
5 NA 0,2 2,3
6 NA 0,1,2 0,1,2
7 NA Reserved 0,1,2,3
7.16.1 Resource allocation type 0

In resource alocations of type 0, resource block assignment information includes a bitmap indicating the Resource
Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource
blocks (VRBSs) of localized type as defined in Clause 6.2.3.1 of [3].

For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource
block assignment flag isset to O

- Resource block group size (P) is given by the value S described in sub clause 5.3.3.1.12 of [4].

DL
NRB

J and N'Bj isusedinplaceof N3y for the rest of this clause, unless explicitly mentioned.

otherwise

- Resource block group size (P) is afunction of the system bandwidth as shownin Table 7.1.6.1-1A if aUE is
configured with higher layer parameter shortTTI and for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G,
Table 7.1.6.1-1 otherwise.

For DCI formats other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the total number of RBGs ( Nggg ) for
downlink system bandwidth of NBS isgivenby Nggg = (N s/ P-‘ where \_N Rs PJ of the RBGs are of size Pand if
N2 mod P >0 then one of the RBGsisof sizeNBs - P-[NBS /P . If aUE is configured with higher layer
parameter shortTTl and for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the total number of RBGs ( Nggg ) for
downlink system bandwidth of Ngg isgivenby Npggg = I_N s | ijhere Ngec — [(N = mod P)/ PW of the
RBGsare of sizePandif N2 mod P >0 thenthelast RBGsisof size P+ N2 mod P . The bitmap is of size

NRgg bits with one bitmap bit per RBG such that each RBG is addressable.

For a UE configured with higher layer parameter ce-pdsch-maxBandwidth-config with value 20MHz and the resource
block assignment flag is set to O

- TheRBGs shall beindexed according to RBG indexing described in Clause 8.1.5.1 by replacing N ;’BLG with
Nrge . ‘uplink’ with ‘downlink', and Ngg with N2§ (outnot N'Rg).
otherwise

- For DCI formats other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the RBGs shall be indexed in
the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency.

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 91 ETSI TS 136 213 V17.7.0 (2025-02)

- For DCI formats 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the RBGs shall be indexed in the order of increasing
frequency and non-decreasing RBG sizes starting at the lowest frequency.

The order of RBG to bitmap bit mapping is such that RBG 0 to RBG NRE;G —1 are mapped to MSB to LSB of the

bitmap. The RBG is alocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not alocated to the
UE otherwise.

Table 7.1.6.1-1: Type O resource allocation RBG size vs. Downlink System Bandwidth

System Bandwidth | RBG Size
N (P
<10 1
11-26 2
27 - 63 3
64 — 110 4

Table 7.1.6.1-1A: Type O resource allocation RBG size vs. Downlink System Bandwidth for DCI format
7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G

System Bandwidth | RBG Size
NES P
<10 1
11-24 2
25 -63 6
64 — 110 12

7.1.6.2 Resource allocation type 1

In resource allocations of type 1, aresource block assignment information of size Ngg indicates to a scheduled UE

the VRBs from the set of VRBs from one of P RBG subsets. The virtual resource blocks used are of localized type as
defined in Clause 6.2.3.1 of [3]. Also P isthe RBG size associated with the system bandwidth as shown in Table

7.1.6.1-1. ARBG subset P ,where 0< p< P, consstsof every P th RBG starting from RBG P . The resource
block assignment information consists of three fields [4].

Thefirst field with [log,(P) | bitsisused to indicate the selected RBG subset among P RBG subsets.

The second field with one bit is used to indicate a shift of the resource allocation span within a subset. A bit value of 1
indicates shift istriggered. Shift is not triggered otherwise.

The third field includes a bitmap, where each bit of the bitmap addresses asingle VRB in the selected RBG subset in
such away that MSB to LSB of the bitmap are mapped to the VRBs in the increasing frequency order. The VRB is
alocated to the UE if the corresponding bit value in the bit field is 1, the VRB is not alocated to the UE otherwise. The

portion of the bitmap used to address VRBs in a selected RBG subset hassize Ny and isdefined as
NZe = [NgS /P ~flog,(P)] -1

The addressable VRB numbers of a selected RBG subset start from an offset, Ay, (P) to the smallest VRB number

within the selected RBG subset, which is mapped to the MSB of the bitmap. The offset isin terms of the number of
VRBs and is done within the selected RBG subset. If the value of the bit in the second field for shift of the resource

allocation span is set to 0, the offset for RBG subset P isgivenby Ay, () =0. Otherwise, the offset for RBG

subset P isgivenby Ay, (P) = N (p) — NLS™ where the LSB of the bitmap is justified with the

highest VRB number within the selected RBG subset. NFSC

can be calculated by the following equation,

(p) isthe number of VRBsin RBG subset P and
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DL DL

N%ZlAPJrP ,p<NRBTlmodP

NRBG subset () — REZ P+(NRs —)modP+1 ,p= —RE:: mod P
DL DL

Nee —1/ p p> Nee 1 ogp
p? P

Consequently, when RBG subset p isindicated, bit i for i=0,1,---,Niy ¥t —1 inthe bitmap field indicates VRB
number,

RBG subset () _ Li +Agiise (P)

NyRe P JPZJF PP+ (i +Agyr (p)) mod P

7.1.6.3 Resource allocation type 2

For BL/CE UEs with resource allocation type 2 resource assignment, NF?,'B‘ =6 and N\?FLQB =6 isusedin the rest of
this Clause.

In resource allocations of type 2, the resource block assignment information indicates to a scheduled UE a set of
contiguously allocated localized virtual resource blocks or distributed virtual resource blocks. In case of resource
alocation signalled with PDCCH DCI format 1A, 1B or 1D, or for resource allocation signalled with EPDCCH DCI
format 1A, 1B, or 1D, one bit flag indicates whether localized virtual resource blocks or distributed virtual resource
blocks are assigned (value O indicates Localized and value 1 indicates Distributed VRB assignment) while distributed
virtual resource blocks are aways assigned in case of resource allocation signalled with PDCCH DCI format 1C and
localized virtual resource blocks are always assigned in case of resource alocation signalled with PDCCH/SPDCCH
DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G. Localized VRB allocations for a UE vary from asingle VRB up to
a maximum number of VRBs spanning the system bandwidth. For DCI format 1A the distributed VRB allocations for a
UE vary fromasingleVRB upto NJ:, VRBs, where NO-. isdefinedin[3], if the DCI CRC is scrambled by P-

VRB
RNTI, RA-RNTI, or SI-RNTI. With PDCCH DCI format 1B, 1D with a CRC scrambled by C-RNTI, or with DCI
format 1A with a CRC scrambled with C-RNTI, SPS C-RNTI or Temporary C-RNTI distributed VRB allocations for a
UE vary fromasingleVRB upto NJ, VRBsif NpZ- is6-49 and vary fromasingle VRB upto 16if NS is50-

VRB

110. With EPDCCH DCI format 1B, 1D with a CRC scrambled by C-RNTI, or with DCI format 1A with a CRC
scrambled with C-RNTI, SPS C-RNTI distributed VRB allocations for a UE vary fromasingle VRB upto N2:

VRB
VRBsif N2 is6-49 and vary fromasingle VRB upto 16if NpZ. is50-110. With PDCCH DCI format 1C and 7-
1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, VRB dlocations for a UE vary from N3 VRB(s) up to |_N5F'EB / N;‘;"J- N S
VRBswith anincrement step of N3, where N3 valueis determined depending on the downlink system bandwidth

asshownin Table 7.1.6.3-1 for DCI format 1C and Table 7.1.6.3-1A for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-
1F/7-1G.

Table 7.1.6.3-1: N3® values vs. Downlink System Bandwidth

System BW ( N,-E,)E';) Nre
DCI format 1C
6-49 2
50-110 4

St
Table 7.1.6.3-1A: N&e values vs. Downlink System Bandwidth

St
System BW ( NRDé‘) Nee
DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G
20 — 26 4
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27 -63 6
64 — 110 4

For PDCCH DCI format 1A, 1B, or 1D or for PDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and N2t

<20, or for EPDCCH DCI format 1A, 1B, or 1D, or for MPDCCH DCI format 6-1A, or for SPDCCH DCI format 7-
1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and N 2% <20, atype 2 resource allocation field consists of aresource indication

value (RIV) corresponding to a starting resource block ( RBg,,; ) and alength in terms of virtually contiguously

allocated resource blocks L opgs.

The resource indication value is defined by
it (Lo D) <|[N2: /2] then

RIV = Ngsls_ (LCRBS _1) + RBstart
else

RIV = Ngs (Ngg = Lores +1) + (Nrg —1- RBy)

where Lpge 1 and shall not exceed N, — RBy, .

For a BL/CE UE configured with CEModeA, and configured with higher layer parameter ce-PDSCH-
FlexibleStartPRB-AllocConfig-r15, and 0< RIV — NRg (NR§ +1)/2<10, the RByy and Lipg, isdetermined
according to Table 7.1.6.3-2 where,

- Nueo:Nyes ISthesmallest and the largest physical resource-block number, respectively, of the allocated
narrowband as defined in Clause 6.2.7 of [3]

- Nps isthevalue of the downlink system bandwidth

- Pisthe RBG size associated with the downlink system bandwidth, NS5 , according to Table 7.1.6.1-1

n _
] nRB:min[P{ N§'5J+P, N%]—nNB’S—l

- Physical resource-blocks with indices RBgy, +1 <0 or RBy, +! >N35, 1=01,...Leges—1 correspond to

physical resource-blocks outside the allocated narrowband relative to physical resource-block nyg g

Table 7.1.6.3-2: RBgy and Lggfor 0<RIV —Ngs(NRg +1)/2<10 and CEModeA

RIV —N2E (N2E +1)/2 RBgart Lasss
0 2
1 n 3
2 P\‘ NB’O J - nNBYO 4
3 P 5
4 6
5 Nrs 6
6 Ngs +1 5
7 Nrs +2 4
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8 Ngs +3 3

Neg +4 2

For PDCCH DCI format 1C or for PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and
N2 > 20, atype 2 resource block assignment field consists of a resource indication value (RIV) corresponding to a

virtual starting resource block (RBg, =0, N3P, 2N3P,..., (LNg’;B/Ng;pJ_l)Nggp)and alength in terms of virtually

.
contiguously allocated resource blocks (Lepgs = N3P, 2N, LN\E,’;B/N;‘;"J-N;?)-

The resource indication value is defined by:
it (L —1) < [NC2L /2] then
RIV = Nigs (Liss =) + RBar
else
RIV = Nigg (Nirs — Lorss +2) + (Nigs —1— RBlg)
where Llng = Logae/ N3P, RBL,, = RBy, /N3P and N2 = N2L /NS |, and where

Lérps 1 and shall not exceed N{gs — RB. -

For PDCCH DCI format 1C or for PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and
N > 26, the starting resource block index is the same as the virtual starting resource block index ( RBstan). For
PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 20< N2* < 26, the LSB of RIV indicates

RB —

whether the starting resource block index is RBg,, or RBg,,, +2(valueOindicates RB,,, and value 1 indicates

RB« +2). In case of resource allocation signalled with

- PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D, and 20< NP: < 26, if the resource allocation indicates

RB —
the corresponding PDSCH is mapped to RB index 23, the UE shall assume the PDSCH is aso mapped to RB
index 24.

- PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, and 27 < NRDé <63, if theresource

alocation indicates the corresponding PDSCH is mapped to RB index 47, the UE shall assume the PDSCH is
also mapped to RB index 48 and 49.

- PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D, and 64 < N2 < 75, if the resource alocation indicates

the corresponding PDSCH is mapped to RB index 71, the UE shall assume the PDSCH is also mapped to RB
index 72, 73 and 74.

- PDCCH/SPDCCH DCI format 7-1E/7-1F/7-1G, and 64 < N2 < 75, if the resource allocation indicates the

corresponding PDSCH is mapped to RB index 71, the UE shall assume the PDSCH is also mapped to RB index
72,and 73.

7.16.4 PDSCH starting position
This Clause describes PDSCH starting position for UEs that are not BL/CE UEs.
PDSCH starting position for BL/CE UEsis described in Clause 7.1.6.4A.

The starting OFDM symbol for the PDSCH of each activated serving cell is given by index |

DataStart  *

For a UE configured in transmission mode 1-9, for a given activated serving cell
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- if the PDSCH isassigned by EPDCCH received in the same serving cell, or if the UE is configured to monitor
EPDCCH in the subframe and the PDSCH is not assigned by a PDCCH/EPDCCH, and if the UE is configured
with the higher layer parameter epdcch-SartSymbol-ri1

- oaesat js given by the higher-layer parameter epdcch-SartSymbol-r11.

- €elseif PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

- oaesat s given by the higher-layer parameter pdsch-Start-r 10 for the serving cell on which PDSCH is

received,
- Otherwise

- baasa s given by the CFI value in the subframe of the given serving cell when N2 >10, and |pqat

is given by the CFI value + 1 in the subframe of the given serving cell when NS5 <10.

For a UE configured in transmission mode 10, for a given activated serving cell

- if the PDSCH is assigned by a PDCCH with DCI format 1C or by a PDCCH with DCI format 1A and with CRC
scrambled with P-RNTI/RA-RNTI/SI-RNTI/Temporary C-RNTI

- oaesat s given by the span of the DCI given by the CFl value in the subframe of the given serving cell

according to Clause 5.3.4 of [4].

- if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1A and with CRC scrambled with C-RNTI
and if the PDSCH transmission is on antenna ports 0 - 3

- if the PDSCH is assigned by EPDCCH received in the same serving cell

- Daasat jsgivenby | _ppecnsa: fOF the EPDCCH-PRB-set where EPDCCH with the DCI format 1A was

received (| asdefined in Clause 9.1.4.1),

EPDCCHStar t

- €eseif PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

- oaesat js given by the higher-layer parameter pdsch-Start-r 10 for the serving cell on which PDSCH is

received.
- otherwise

- 'oaasat s given by the CFI value in the subframe of the given serving cell when NE% > 10, and

'baasat s given by the CFI value+1 in the subframe of the given serving cell when N Rs <10.

- if the PDSCH isassigned by or semi-statically scheduled by a PDCCH/EPDCCH with DCI format 1A and if the
PDSCH transmission is on antenna port 7

- if the value of the higher layer parameter pdsch-Start-r11 determined from parameter set 1 intable 7.1.9-1
for the serving cell on which PDSCH isreceived belongsto {1,2,3,4},

- oussan is given by the higher layer parameter pdsch-Start-r11 determined from parameter set 1 in table

7.1.9-1 for the serving cell on which PDSCH isreceived.
- €else
- if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells,

- oaasn is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH

isreceived

- otherwise
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- oumsan g given by the CFl value in the subframe of the given serving cell when NR5 >10, and

lassart s given by the CFI value + 1 in the subframe of the given serving cell when NB2% <10.

- if the subframe on which PDSCH isreceived isindicated by the higher layer parameter mbsfn-
SubframeConfigList-r11 determined from parameter set 1 in table 7.1.9-1 for the serving cell on which
PDSCH isreceived, or if the PDSCH isreceived on subframe 1 or 6 for the frame structure type 2,

- IDataSlan = MiN(2, | pyasar ) ,

- otherwise

- DataStart

ISaIaStan .
- if the PDSCH is assigned by or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 2D,

- if the value of the higher layer parameter pdsch-Sart-r11 determined from the DCI (according to Clause
7.1.9) for the serving cell on which PDSCH isreceived belongsto {1,2,3,4},

| paesiar 1S QiVEN by parameter pdsch-Start-r11 determined from the DCI (according to Clause 7.1.9) for

the serving cell on which PDSCH is received except if UE is configured with Type C quasi co-location
and when two codewords are transmitted then |’ is given by the maximum of the pdsch-Start-

DataStart
rlland pdsch-Sart2-r15 parameters,
- dse
- if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells,

| paesar 1S QiVEN by the higher-layer parameter pdsch-Sart-r 10 for the serving cell on which PDSCH
isreceived

- Otherwise

| aser 1S 0iVen by the CFI value in the subframe of the given serving cell when Ng§ > 10, and

'assart s given by the CFI value+1 in the subframe of the given serving cell when NB% <10.

- if the subframe on which PDSCH isreceived isindicated by the higher layer parameter mbsfn-

SubframeConfigList-r11 determined from the DCI (according to Clause 7.1.9) for the serving cell on which
PDSCH isreceived, or if the PDSCH is received on subframe 1 or 6 for frame structure type 2,

- IDataSlan = MiN(2, | pyasan ) ,
- otherwise

- l DataStart l DataStart |

7.1.6.4A PDSCH starting position for BL/CE UEs

The starting OFDM symbol for PDSCH is given by index | .q.t inthefirst slotin asubframe K and is determined
asfollows

- for reception of SIB1-BR

| patasiart = 3if NS5 > 10 for the cell on which PDSCH is received

- lpaasat =4if NRg <10 for the cell on which PDSCH isreceived
- €ese

I,satagan is given by the higher layer parameter startSymbolBR
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- if subframe K isaspecial subframe or configured as an MBSFN subframe, and if the BL/CE UE is
configured in CEModeA

- pasar = min(z’ll‘DalaStart)

- dse

- paasar = |IIDaIaStart .
7.1.6.5 Physical Resource Block (PRB) bundling

A UE configured for transmission mode 9 for a given serving cell ¢ may assume that precoding granularity is multiple
resource blocks in the frequency domain when PMI/RI reporting is configured.

For agiven serving cell ¢, if aUE is configured for transmission mode 10

- if PMI/RI reporting is configured for all configured CSI processes for the serving cell ¢, the UE may assume that
precoding granularity is multiple resource blocksin the frequency domain,

- otherwise, the UE shall assume the precoding granularity is one resource block in the frequency domain.
If the UE isnon-BL/CE UE,

- if the UE is configured for transmission mode 9, 10 with PMI/RI reporting and with higher layer parameter
widebandPRG-Qubframe and the scheduled PRBs are consecutive PRBs, the UE may assume that the same
precoder applies on all the scheduled PRBS,

- otherwise, fixed system bandwidth dependent Precoding Resource block Groups (PRGs) of size P’ partition
the system bandwidth and each PRG consists of consecutive PRBs. The PRG size a UE may assume for agiven
system bandwidth is given by Table 7.1.6.5-1. If NRD'B‘ modP’>0 then one of the PRGsis of size

NRD'B‘ - P"_N RDé‘ / P’J. The PRG size is non-increasing starting at the lowest frequency. The UE may assume that
the same precoder applies on al scheduled PRBs within a PRG.

If the UE isa BL/CE UE not configured with higher layer parameter ce-PDSCH-FlexibleStartPRB-AllocConfig-r15,
PRGs of size P’ =3 partition a narrowband with RB indices 0-2 in the narrowband in one PRG and RB indices 3-5in
the narrowband in another PRG.

If the UE isaBL/CE UE configured with CEModeA and configured with higher layer parameter ce-PDSCH-
FlexibleStartPRB-AllocConfig-r15,

- if 0 <RIV — NPE(NEE +1)/2 <5 inTable7.1.6.3-2, then the set of two PRGsis starting from RBg.q,¢;
- if 5 <RIV — NRE(NEE +1)/2 < 10, then the set of two PRGsisending ending a (RBsiar: + Lerps — 1)-

If the UE isaBL/CE UE configured with CEModeB and configured with higher layer parameter ce-PDSCH-
FlexibleStartPRB-AllocConfig-r15, the set of PRGs is starting from the lowest RB of the narrowband ny shifted by

nyw!*, according to Table 6.2.7-1 [3].

Table 7.1.6.5-1
System Bandwidth PRG Size (P")
(NRs (PRBs)
<10 1
11 — 26 2
27 - 63 3
64 — 110 2

For agiven serving cell ¢ and for dot/subslot-PDSCH transmissions,
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if the UE is configured for transmission mode 9, 10 with PMI/RI reporting and with higher layer parameter
widebandPRG- SotSubdl ot and the scheduled PRBs are consecutive PRBs, the UE may assume that the same
precoder applies on all the scheduled PRBs,

otherwise, for a UE configured for transmission mode 9, 10 using frame structure type 1 or transmission modes
8, 9, 10 using frame structure type 2, precoding granularity is 2 resource blocks in frequency domain. Precoding
Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive
PRBs. The UE is expected to receive UE-specific reference signal corresponding to a PDSCH over both resource

blocks of aPRG. If N3 mod2 >0 then, PDSCH is not mapped to the last resource block. The UE may
assume that the same precoder applies on the two PRBs within a PRG.

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 99 ETSI TS 136 213 V17.7.0 (2025-02)

7.1.7 Modulation order and transport block size determination

To determine the modulation order and transport block size(s) in the physical downlink shared channel, the UE shall
first

- iftheUEisaBL/CE UE
- if PDSCH isassigned by MPDCCH DCI format 6-1A

- if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config-r15 and the DCI is
mapped onto the UE specific search space and the repetition number field in the DCI indicates PDSCH
repetition level 1

- if "Scheduling TBsfor Unicast” field in DCI format 6-1A is present and either 4 or 6 TBsare
scheduled by the corresponding DCI,

- read the 4-bit "modulation and coding scheme (1, )" field in the DCI

- the UE is not expected to receive aDCI format 6-1A indicating | yeq >15
- otherwise,
- read the 5-hit extended "modulation and coding scheme ( I . )" field in the DCI
- otherwise

- read the 4-bit "modulation and coding scheme ( | ,%,,CS)" field in the DCI

- TheUE is not expected to receive a DCI format 6-1A indicating | 3, > 15
- €elseif PDSCH isassigned by MPDCCH DCI format 6-2

- read the 3-bit "modulation and coding scheme ( | ,%,,CS)" field in the DCI

- The UE isnot expected to receive aDCI format 6-2 indicating | y,.q > 7
- €elseif PDSCH isassigned by MPDCCH DCI format 6-1B

- read the 4-bit "modulation and coding scheme (1 ,.)" fieldinthe DCl and set |75¢= | 4ycs.-

- €elseif PDSCH carriers Systeml nformationBlockTypel-BR
- st |55 tothevalue of the parameter schedulinginfoS B1-BR configured by higher-layers
- otherwise
- read the 5 or 6-bit "modulation and coding scheme” field (1,,. ) inthe DCI

and second if the PDCCH DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI then
- for DCI format 1A:

- setthe Table 7.1.7.2.1-1 columnindicator N, to Npg from Clause 5.3.3.1.3in[4]

- for DCI format 1C:
- useTable7.1.7.2.3-1 for determining its transport block size.

else
- iftheUEisaBL/CE UE
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if MPDCCH DCI CRC is scrambled by RA-RNTI for DCI format 6-1A
- setthe Table7.1.7.2.1-1 column indicator N .o, to N3ag from Clause 5.3.3.1.12 in [4]

elseif PDSCH isassigned by MPDCCH DCI format 6-2

- useTable7.1.7.2.3-1 for determining its transport block size.
elseif PDSCH carriers Systeml nformationBlockTypel-BR

- useClause 7.1.7.2.7 for determining its transport block size.
elseif PDSCH isassigned by MPDCCH DCI format 6-1B

- use Clause 7.1.7.2.6 for determining its transport block size if the UE is not configured with higher layer
parameter ce-pdsch-maxBandwidth-config with value >5MHz and not configured with higher layer
parameter mpdcch-PDSCH-MaxBandwidth-SC-MTCH with value 24 PRBs.

otherwise,
- st N,';RB to the total number of allocated PRBs based on the procedure defined in Clause 7.1.6.
- if PDSCH isassigned by MPDCCH DCI format 6-1A, the repetition number field in the DCI indicates

PDSCH repetition level 1, and the transport block is transmitted in DwWPTS of the special subframein
frame structure type 2, then

- for special subframe configuration 9 with normal cyclic prefix:

N,.. = max{| N’..x0.375], 1!
- settheTable 7.1.7.2.1-1 column indicator PRE {L PRB J I

- for other special subframe configurations:

- settheTable7.1.7.2.1-1 columnindicator Npgg = maX{LN;RB ><O.75J, 1} ,

- elsesetthe Table 7.1.7.2.1-1 columnindicator Npgs = Npgg -

- otherwise

set N,';RB to the total number of allocated PRBs based on the procedure defined in Clause 7.1.6.

if the higher layer parameter altMCS-Table is not configured, or for PDSCH assigned by DCI other than DCI
format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; if the transport block is transmitted in
DwPTS of the special subframe in frame structure type 2, or is transmitted in the subframes with the same
duration as the DwPTS duration of a special subframe configuration in frame structure type 3, then

- for specia subframe configuration 9 and 10 with normal cyclic prefix or special subframe configuration 7
with extended cyclic prefix:

N... =max{| N..x0.375(, 1
- setthe Table 7.1.7.2.1-1 column indicator PRE {L PRB J }

- for other specia subframe configurations:
- settheTable7.1.7.2.1-1 columnindicator Npgg = max{L N/es ><O.75J , 1} ,

elseif the higher layer parameter altMCS-Table is configured, and for PDSCH assigned by DCI format
1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; if the the transport block transmitted in DWPTS
of the special subframe in frame structure type 2, or is transmitted in the subframes with the same duration as
the DWPTS duration of a special subframe configuration in frame structure type 3, then

- if 44 < Iycs < 58, st a to higher layer parameter altMCS-Table-scaling, otherwise ¢ = 1
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for specia subframe configuration 9 and 10 with normal cyclic prefix or special subframe configuration 7
with extended cyclic prefix:

- setthe Table 7.1.7.2.1-1 column indicator Npgrg = max{|Npgrsz X 0.375x al,1}
for other specia subframe configurations:

- setthe Table 7.1.7.2.1-1 column indicator Npgp = max{|Npgs X 0.75 X «a/, 1}

elseif the higher layer parameter altMCS-Table is configured, and for PDSCH assigned by DCI format
1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI; then

if 44 < Iycs < 58, set a to higher layer parameter altMCS-Table-scaling, otherwise a = 1

- setthe Table7.1.7.2.1-1 column indicator Npgp = max{|Njgp X «],1}

else, set the Table 7.1.7.2.1-1 columnindicator N pps = Npgg -

for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS
trandation as described in clauses 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more

1
than one spatial layer) is scaled by o (& = 0.5for dlot-PDSCH, and o = 6 for subslot-PDSCH), then

rounded to the closest (NOTE 1) valid transport block sizein

Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

The union of Table 7.1.7.2.1-1 and Table 7.1.7.2.2-1 when the transport block is mapped to two spatial
layers,

The union of Table 7.1.7.2.1-1 and Table 7.1.7.2.4-1 when the transport block is mapped to three spatial
layers,

The union of Table 7.1.7.2.1-1 and Table 7.1.7.2.5-1 when the transport block is mapped to four spatial
layers.

If the scaled TBSis closest to two valid transport block sizes, it is rounded to the larger transport block size.

NOTE 1: In the rounding procedure, and for a given serving cell:

For UEs configured with neither altCQI-Table1024QAM-STTI nor altCQI-TableSTTl, the UE shall only include

in the rounding procedure the TBS entries present in Table 7.1.7.2.1-1 with ;55 < 264, and the entriesin
7.1.722-1,7.1.7.24-1,7.1.7.25-1 for whichthe TBS_L1 ispresent in Table 7.1.7.2.1-1 with I;zs < 26A.

For UEs configured with altCQI-TableSTTI, the UE shall only include in the rounding procedure the TBS entries

present in Table 7.1.7.2.1-1 with I;55 < 33B, and the entriesin 7.1.7.2.2-1, 7.1.7.2.4-1, 7.1.7.2.5-1 for which
the TBS L1ispresentin Table 7.1.7.2.1-1 with I5s < 33B.

The UE may skip decoding atransport block in aninitial transmission if the effective channel code rate is higher than

0.932, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits)

divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to
higher layer that the transport block is not successfully decoded. For the special subframe configurations 0 and 5 with
normal downlink CP or configurations 0 and 4 with extended downlink CP in frame structure type 2, or for subframes

with the same duration as the DWPTS duration of the special subframe configuration 0 and 5 in frame structure type 3,

with the special subframe configurations shown in Table 4.2-1 of [3], or for the specia subframe configuration 10
configured by the higher layer signalling ssp10-CRS-LessDWPTS, a non-BL/CE UE shall assume thereis no PDSCH
transmission in DWPTS of the special subframe.

For frame structure type 2, a BL/CE UE shall assume PDSCH is dropped in a special subframe considered as BL/CE
DL subframe according to Clause 6.8B.1 of [3] in the following cases

for PDSCH scheduled from UE-specific search space, TypeO-MPDCCH common search space, Typel-

MPDCCH common search space, TypelA-MPDCCH common search space, Type2-MPDCCH common search
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space or Type2A-MPDCCH common search space, if an MPDCCH belonging to the corresponding search space
is dropped in the specia subframe according to clause 9.1.5.

- if PDSCH carries SI messages.

7.1.7.1 Modulation order and redundancy version determination
For BL/CE UEs configured with CEModeA, | ,%,,csis used inplace of 1,5 intherest of this Clause.

The UE shall use Q,, = 2if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI, or SC-RNTI, or if PDSCH is

assigned by MPDCCH DCI Format 6-1B, or if PDSCH carriers Systeml nformationBlockTypel-BR, or if PDSCH carries
BL/CE Sl messages, or if the UE is configured with CEModeA and higher layer parameter ce-pdsch-
puschEnhancement-config with value 'On’' and repetition number field in the corresponding DCI indicates a value
greater than 1, otherwise,

- if the higher layer parameter altMCS-Table is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH
with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI,

- if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall usel ,,.sand Table
7.1.7.1-1C to determine the modulation order (Q ). The modulation order (Q,,) used in the physical
downlink shared channel issetto Q_=Q, ;

- otherwise, the UE shall usel ,,., and Table 7.1.7.1-1C to determine the modulation order (Q,,) used in the
physical downlink shared channel.

- eseif the higher layer parameter altCQI-Table-1024QAM-r15 is configured, and if the PDSCH is assigned by a
PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI,

- if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall usel ,,.sand Table
7.1.7.1-1B to determine the modulation order (Q, ). The modulation order (Q,, ) used in the physical
downlink shared channel issetto Q_=Q, ;

- otherwise, the UE shall usel,,.sand Table 7.1.7.1-1B to determine the modulation order (Q,,) used in the
physica downlink shared channel.

- elseif the higher layer parameter altCQI-Table-1024QAM-STTI_r15is configured, and if the PDSCH is assigned
by a PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G with CRC scrambled by C-
RNTI or SPS-C-RNTI,

- theUEshall usel,,.sand Table 7.1.7.1-1B to determine the modulation order (Q,, ) used in the physical
downlink shared channel.

- eseif the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a
PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI,

- if the assigned PDSCH istransmitted only in the second slot of a subframe, the UE shall usel,.sand Table
7.1.7.1-1A to determine the modulation order (Q, ). The modulation order (Q,, ) used in the physical
downlink shared channel issetto Q_=Q, ;

- otherwise, the UE shall use |, and Table 7.1.7.1-1A to determine the modulation order (Q,,) used in the
physical downlink shared channel.

- dse

- if the higher layer parameter altCQI-Table-STTI-r15 is configured, and if the PDSCH is assigned by a
PDCCH/SPDCCH with DCI format 7-1A/7-1B/7-1C/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI,
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- theUEshall usel,,.s and Table 7.1.7.1-1A to determine the modulation order (Qy,) used in the physical

downlink shared channel.

if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall usel ,,.and Table
7.1.7.1-1 to determine the modulation order (Q, ). The modulation order (Q,, ) used in the physical downlink

shared channel issetto Q_=Q, ;

otherwise, the UE shall use |, and Table 7.1.7.1-1 to determine the modulation order (Q,,) used in the

physical downlink shared channel.
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Table 7.1.7.1-1: Modulation and TBS index table for PDSCH

MCS Index | Modulation Order | Modulation Order | TBS Index
I ves Qm Qn | 185
0 2 2 0
1 2 2 1
2 2 2 2
3 2 2 3
4 2 2 4
5 2 4 5
6 2 4 6
7 2 4 7
8 2 4 8
9 2 4 9
10 4 6 9
11 4 6 10
12 4 6 11
13 4 6 12
14 4 6 13
15 4 6 14
16 4 6 15
17 6 6 15
18 6 6 16
19 6 6 17
20 6 6 18
21 6 6 19
22 6 6 20
23 6 6 21
24 6 6 22
25 6 6 23
26 6 6 24
27 6 6 25
28 6 6 26/26A

29 2 2
30 4 4 reserved
31 6 6

Table 7.1.7.1-1A. Modulation and TBS index table 2 for PDSCH

MCS Index | Modulation Order | Modulation Order | TBS Index
I vies Qnm Qm I 1es
0 2 2 0
1 2 2 2
2 2 2 4
3 2 4 6
4 2 4 8
5 4 6 10
6 4 6 11
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MCS Index | Modulation Order | Modulation Order | TBS Index

| ves Qn Qn | res

7 4 6 12

8 4 6 13

9 4 6 14
10 4 8 15
11 6 8 16
12 6 8 17
13 6 8 18
14 6 8 19
15 6 8 20
16 6 8 21
17 6 8 22
18 6 8 23
19 6 8 24
20 8 8 25
21 8 8 27
22 8 8 28
23 8 8 29
24 8 8 30
25 8 8 31
26 8 8 32
27 8 8 33/33A/33B
28 2 2

29 4 4

30 6 6 reserved
31 8 8

Table 7.1.7.1-1B. Modulation and TBS index table 3 for PDSCH

MCS Index | Modulation Order | Modulation Order | TBS Index
IMCS Qm Qm ITBS
0 2 2 0
1 2 2 2
2 2 2 4
3 2 4 6
4 2 4 8
5 4 6 11
6 4 6 13
7 4 8 15
8 6 8 16
9 6 8 18
10 6 8 20
11 6 8 21
12 6 8 22
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MCS Index | Modulation Order | Modulation Order | TBS Index

Iics Qn Qn I 185
13 6 8 23

14 6 8 24

15 8 8 25

16 8 8 27

17 8 8 28

18 8 8 29

19 8 8 30
20 8 8 31
21 8 8 32
22 8 8 33/33A/33B
23 10 10 34A
24 10 10 35
25 10 10 36
26 10 10 37A/37
27 2 2

28

29 6 6 reserved
30 8

31 10 10

Table 7.1.7.1-1C. Modulation and TBS index table 4 for PDSCH

MCS Index | Modulation Order | Modulation Order | TBS Index
I vics Qn Qn | 7es
0 2 2 0
1 2 2 1
2 2 2 2
3 2 2 3
4 2 2 4
5 2 4 5
6 2 4 6
7 2 4 7
8 2 4 8
9 2 4 9
10 4 6 9
11 4 6 10
12 4 6 11
13 4 6 12
14 4 6 13
15 4 6 14
16 4 6 15
17 6 6 15
18 6 6 16
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MCS Index | Modulation Order | Modulation Order | TBS Index
e Qnm Qn I tes
19 6 6 17
20 6 6 18
21 6 6 19
22 6 6 20
23 6 6 21
24 6 6 22
25 6 6 23
26 6 6 24
27 6 6 25
28 6 6 27
29 6 6 28
30 8 8 25
31 8 8 27
32 8 8 28
33 8 8 29
34 8 8 30
35 8 8 31
36 8 8 32
37 8 8 33A
38 8 8 33/33B
39 10 10 34A
40 10 10 35
41 10 10 36
42 10 10 37A
43 10 10 37
44 2 2
45 2 2
46 4 6
47 4 6 11
48 4 6 13
49 6 6 15
50 6 6 17
51 6 6 19
52 6 6 21
53 8 8 25
54 8 8 28
55 8 8 30
56 8 8 32
57 10 10 34A
58 10 10 36
59 2 2
60
61 Reserved
62
63 10 10
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For agiven serving cell, if the UE is configured with higher layer parameter blindSubframePDSCH-Repetitions, for
PDSCH transmitted in a given block of k subframes corresponding to DCI format 1A with CRC scrambled by C-RNTI

in UE-specific search space, the redundancy version (rvig) for the | ™ subframe is determined accordi ng to

- Table7.1.7.1-2using 'V=(]+IV,,)Mod4, where j=0,1,...,k—1 if the configured higher layer
parameter RV-cyclingSequenceSubframePD SCH-Repetitions parameter is set to {0,2,3,1}

- Otherwise, rv = 0for all of the k PDSCH transmissions.

where the value of 'V, and k are determined by the 'Redundancy version' and 'Repetition number' fieldsin the
corresponding DCI, respectively.

For agiven serving cell, if the UE is configured with higher layer parameter blindS otSubsl otPD SCH-Repetitions, for
PDSCH transmitted in a given block of k slots/subslots corresponding to DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-
1F/7-1G, the redundancy version (rvig) for the | ™ yot/subslot is determined accord ng to

- Table7.1.7.1-2using V= (] +IVyy)Mod4, where j=0,1,...,. k-1 if the configured higher layer
parameter RV-cyclingSequenceS otsublotPD SCH-Repetitions parameter is set to '{0,2,3,1} ;

- Otherwise, v = Ofor all of the k PDSCH transmissions.

wherethe value of 'V, and k are determined by the 'Redundancy version' and 'Repetition number' fields in the
corresponding DCI, respectively.
For a UE configured with altMCS-Table, the UE is not expected to receive a PDSCH with a modulation order of

1024QAM unless configured with altCQI-Table-1024QAM-r 15, and the UE is not expected to receive a PDSCH with a
modulation order of 256QAM unless configured with altCQI-Table-r12 or altCQI-Table-1024QAM-r 15.

For BL/CE UEs, for aPDSCH not carrying SystemlnformationBlockTypel-BR or SI message, the same redundancy
version is applied to PDSCH associated with a TB that is transmitted in a given block of NaCC consecutive subframes
associated with the TB, including subframes that are not BL/CE DL subframes. The subframe number of the first
subframein each block of N, consecutive subframes, denoted as N, , , satisfies (nabSl -4 ) modN_,. =0,

where 0 =0 forFDDand 0 =2 for TDD. Denote Iy asthe subframe number of the first downlink subframe
intended for PDSCH associated with a TB, as defined in Clause 7.1.11. The PDSCH transmission associated with the
TB spans Ny 14 consecutive subframes associated with the TB, including subframes that are not BL/CE DL
subframes where the PDSCH transmission is postponed and excluding subframes associated with other TBs scheduled
by the DCI, if any. Forthe j™ block of N, consecutive subframes within the set of NEEE subframes associated

with the TB as described above, the redundancy version (rviax) associated with the TB is determined according to Table
PDSCH +((ip—8) mod Ngcc)

71.7.1-2using rv=(j+rvye )Mod4, where j=04,...,J75" —1 and jroscr — |Tabsts

Nacc
The J™5™ blocks of subframes are sequential intime, starting with ] =0 to which subframe io belongs. For a
BL/CE UE configured with CEModeB, or a BL/CE UE receiving PDSCH associated with P-RNTI, N, =4 for FDD

and N, =10 for TDD, and I'Vy, = 0. For aBL/CE UE configured in CEModeA, N, =1.For aBL/CE UE

configured in CEModeA and not configured with the higher layer parameter ce-PDSCH-MultiTB-Config, 'V, for

the TB is determined by the 'Redundancy version' field in DCI format 6-1A. For a BL/CE UE configured in CEModeA
and configured with higher layer parameter ce-PDSCH-Multi TB-Config,

- if Nyg =1, 'V for the TB is determined by the 'Redundancy version' in the 'Scheduling TBs for Unicast'
field in DCI format 6-1A

- elseif Npg =2 andthe HARQ process IDsfor each of the scheduled TBsare hy and h; (hi<hp), 'Vpg of the
scheduled TB with HARQ process ID h; is determined by the 'Redundancy version for TB 1'in the 'Scheduling

ETSI



3GPP TS 36.213 version 17.7.0 Release 17 108 ETSI TS 136 213 V17.7.0 (2025-02)

TBsfor Unicast' field in DCI format 6-1A, and 'V, of the scheduled TB with HARQ process ID hz is

determined as follows:

- If the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config and the repetition number
field in the DCI indicates no PDSCH repetition, it is given by theRedundancy version for TB 1'in the
'Scheduling TBsfor Unicast' field in DCI format 6-1A

- €eseif the UE is configured with higher layer parameter mpdcch-pdsch-HoppingConfig set to ‘on' and the
repetition number field in the DCI indicates PDSCH repetition, it is given by the 'Redundancy version for TB
1'in the 'Scheduling TBsfor Unicast' field in DCI format 6-1A

- €seitisgiven by the 'Redundancy version for TB 2" in the 'Scheduling TBsfor Unicast' field in DCI format
6-1A

- eseif Nyg =4or 6isindicated by the corresponding DCI, 'V =0 for all scheduled TBs

- dse

- if the UE is configured with higher layer parameter ce-PDSCH-64QAM-Config and the repetition number
field in the DCI indicates no PDSCH repetitio