ETSITS 137 213 vi6.11.0 2023-01)

. “E'-“:"::--—

TECHNICAL SPECIEICATION

LTE;
5G;
Physical layer procedures for shared spectrum channel access
(3GPP TS 37.213 version 16.11.0 Release 16)

H°56

A GLOBAL INITIATIVE



3GPP TS 37.213 version 16.11.0 Release 16 1 ETSI TS 137 213 V16.11.0 (2023-01)

Reference
RTS/TSGR-0137213vgh0

Keywords
5G,LTE

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2023.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 37.213 version 16.11.0 Release 16 2 ETSI TS 137 213 V16.11.0 (2023-01)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 37.213 version 16.11.0 Release 16 3 ETSI TS 137 213 V16.11.0 (2023-01)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 5
1 o0 o< TP P URUP PRSPPSO 6
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 6
3 Definitions, symbols and abbreviationS .............cceieeeii e e e 6
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 6
3.2 Y 1210 S 6
3.3 ADDIEVIBLIONS ...ttt bbbt b bt a et ee e e sh e e b e bt e he e s e e e e besh e eb e e Rt e Rt e e e R e bt sheebeeneenrennen 7
4 Channel BCCESS PIrOCEAUIE ........coueiiiitiitiitiete ettt s bt b e b bt e e e e e e bbb s e nnen s 7
40 LT 0T SR 7
4.1 Downlink channel aCCESS PrOCEUUES........c.ciuirieiiriiteiertee ettt ettt bbb e et b e e et st nn et st ne e e 8
411 Type 1 DL channel aCCESS PrOCEAUIES.........coueutiirietete sttt sttt sttt sttt b et sb e et sb e s b e s 8
4111 Regional limitations on channel OCCUPANCY tIME...........ccveiieiieie e e 9
4.1.2 Type 2 DL channel aCCeSS PrOCEUAUNES.........ccueieeieerieeteeteeeeestee e e e etesaesaesreesaeesseenseessessaesseenseensesneesnnesnes 9
4121 Type 2A DL channel aCCeSS PrOCEAUIES ..........ccuveeieeierieesieeeeieseeseesaeeseeesaesseesaesseesseesseeseesesneesneesnes 10
4122 Type 2B DL channel aCCeSS PrOCEAUIES...........ccuiiieeieieeieeeetesee s e steeseeesae e e sreesse e te e e e e sssesneesneesnes 10
4.1.2.3 Type 2C DL channel acCesS PrOCEAUIES...........ccuiieeiierieeieeestesee s e seesaeesae e e sre e s e e se e e esaeessesneesneesnes 10
4.1.3 DL channel access proceduresin ashared channel OCCUPANCY........cccueieereereeiieeieseeseese e e sae e seee e 10
414 Contention Window adjuStmENt PrOCEAUNES..........coirieuirierieirie ettt sttt b e e sbe e e ebeseeneenen 11
4141 Contention window adjustment procedures for transmissionsby eNB............ccccoeerniininincnenne 11
4142 Contention window adjustment procedures for DL transmissions by gNB ..........ccccovveeneneienicneneenes 12
4.1.4.3 Common procedures for CWS adjustments for DL transmiSSiONS..........coeeeerinieereneeseneeeseseeeenes 13
415 Energy detection threshold adaptation PrOCEAUIES ...........ccocirireenireee e 13
416 Channel access procedures for transmission(s) on multiple channels..........ccvreeincininccncereen 13
4.16.1 Type A multi-channel aCCESS PrOCEAUIES..........c.vevieeierteesteerieeesee e e e seesaeeaesree e e ste e beenaeeseesneesneesnes 14
416.1.1 Type AL multi-channel aCCESS PrOCEUUIES .......ccvciuiiiieieeteecee et sre e nnees 14
416.1.2 Type A2 multi-channel aCCESS PrOCEUUIES .......cccvcvuieceiceeeeesee e et e e reesreennees 14
4.16.2 Type B multi-channel aCCeSS PrOCEAUNE...........ccuiieieicceee ettt ee e teeeesneesnes 14
41621 Type B1 multi-channel aCCeSS ProCEAUNE.........cccveiuieeeeeeeeesteesee e e s ae e s sae et e e sreennens 15
4.1.6.2.2 Type B2 multi-channel aCCeSS ProCRAUIE..........ccoiirieire ettt 15
4.2 Uplink channel 8CCESS PrOCEAUIES. ..........ceiirieiriiree ittt bbbt bt nb e e 15
421 Channel access procedures for uplink tranSMIiSSION(S) .......ccccervereeerereeerieeee et eeeens 15
4210 Channel access procedures and UL related SIgNaling .........c.coevereeirenieinineeeseeeeeseeeeeseeee e 17
4.2.1.0.0 Channel access procedures upon detection of acommon DCl ... 17
42101 Channel access procedures for consecutive UL tranSmiSSiON(S) ........coeeeervereeierieneeesienieeseseeens 17
42102 Conditions for maintaining Type 1 UL channel access proCedures..........ovvevvereecesceeseeseesieeneens 19
42103 Conditions for indicating Type 2 channel access ProCeAUIES..........cveueveereerieeseese e eeeseeseeneeens 19
42104 Channel access procedures for UL multi-channel transmission(s) ........ccceveeveerevieseeeseeneeseennens 20
4211 Type 1 UL channel aCCesS PrOCEAUNE..........cccuieieieeeeeesteeieeeeesee s e seeesaeesaeese e e sneaste e teenaeeseeneesnessnes 21
4212 Type 2 UL channel aCCesS PrOCEAUNE..........cccieieieeeeeesteeieeeeesee s e seeesaeesae e e ereesseasse e te e e esesneesneesnes 21
42121 Type 2A UL channel aCCeSS PrOCEAUIE ........cceeiieieeeeieeeeteestees e e e stesteses e e sreesseenteenseenaessaesseensens 22
42122 Type 2B UL channel 8CCESS PrOCEAUIE...........coeeiiiireeirieseeie sttt sttt sttt s 22
42123 Type 2C UL channel 8CCESS PrOCEAUIE...........covruirierieirieneeit sttt s 22
4.2.2 Contention Window adjustment PrOCEAUNES..........courueuirierieierie ettt st s b e s sbe e e ebe e neenens 22
4221 Contention window adjustment procedures for UL transmissions scheduled/configured by eNB ....... 22
4222 Contention window adjustment procedures for UL transmissions scheduled/configured by gNB ....... 24
4223 Common procedures for CWS adjustments for UL transmiSSIONS.........cecueveereeveeseeseeseesie e seeeseens 25
4.2.3 Energy detection threshold adaptation ProCeAUIE.............cceeiieieeie e 25
4231 Default maximum energy detection threshold computation procedure............ocvvveveeveeceeieseeseennens 25
4.3 Channel access procedures for semi-static Channel OCCUPANCY ........ccoueieerieereeieie e seese e e see e e sreeneees 26
Annex X (informative): ChangE NISLONY .....ooueiiieseeeee e 28

ETSI



3GPP TS 37.213 version 16.11.0 Release 16 4 ETSI TS 137 213 V16.11.0 (2023-01)

ETSI



3GPP TS 37.213 version 16.11.0 Release 16 5 ETSI TS 137 213 V16.11.0 (2023-01)

Foreword

This Technical Specification has been produced by the 3rd 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 the 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 physical layer procedures for shared spectrum
channel.

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
a GSM 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 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

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

[4] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’.

[5] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel
coding”.

[6] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[7] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[8] 3GPP TS 38.214: "NR,; Physical layer procedures for data’".

[9] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply. A term defined in the
present document takes precedence over the definition of the sameterm, if any, in TR 21.905 [1].

3.2 Symbols

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

CW, Contention window for a given priority class

CW i p Maximum contention window for a given priority class
CWain o Minimum contention window for a given priority class
Tmcot,p Maximum channel occupancy time for a given priority class

ETSI



3GPP TS 37.213 version 16.11.0 Release 16 7 ETSI TS 137 213 V16.11.0 (2023-01)

Timeotp Maximum Uplink channel occupancy time for agiven priority class
X ttresh Energy detection threshold
X rhresh max Maximum energy detection threshold

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

AUL-DH Autonomous UL Downlink feedback indication
CAPC Channel access priority class
CcoT Channel Occupancy Time
LAA Licensed Assisted Access
MCOT Maximum Channel Occupancy Time
4 Channel access procedure
4.0 General

Unless otherwise noted, the definitions below are applicable for the following terminologies used in this specification:

- A channel refersto acarrier or apart of acarrier consisting of a contiguous set of resource blocks (RBs) on
which a channel access procedure is performed in shared spectrum.

- A channel access procedure is a procedure based on sensing that evaluates the availability of a channel for
performing transmissions. The basic unit for sensing is a sensing slot with aduration T;; = 9us. The sensing slot
duration T, is considered to beidleif an eNB/gNB or a UE senses the channel during the sensing slot duration,
and determines that the detected power for at least 4us within the sensing slot duration is less than energy
detection threshold Xqy,...n- Otherwise, the sensing slot duration Ty, is considered to be busy.

- A channel occupancy refers to transmission(s) on channel(s) by eNB/gNB/UE(s) after performing the
corresponding channel access proceduresin this clause.

- A Channel Occupancy Time refers to the total time for which eNB/gNB/UE and any eNB/gNB/UE(s) sharing
the channel occupancy perform transmission(s) on a channel after an eNB/gNB/UE performs the corresponding
channel access procedures described in this clause. For determining a Channel Occupancy Time, if a
transmission gap is less than or equal to 25us, the gap duration is counted in the channel occupancy time. A
channel occupancy time can be shared for transmission between an eNB/gNB and the corresponding UE(S).

- A DL transmission burst is defined as a set of transmissions from an eNB/gNB without any gaps greater than
16us. Transmissions from an eNB/gNB separated by a gap of more than 16us are considered as separate DL
transmission bursts. An eNB/gNB can transmit transmission(s) after a gap within aDL transmission burst
without sensing the corresponding channel(s) for availability.

- A UL transmission burst is defined as a set of transmissions from a UE without any gaps greater than 16us.
Transmissions from a UE separated by a gap of more than 16us are considered as separate UL transmission
bursts. A UE can transmit transmission(s) after a gap within a UL transmission burst without sensing the
corresponding channel(s) for availability.

- A discovery burst refersto a DL transmission burst including a set of signal(s) and/or channel(s) confined within
awindow and associated with aduty cycle. The discovery burst can be any of the following:

- Transmission(s) initiated by an eNB that includes a primary synchronization signal (PSS), secondary
synchronization signal (SSS) and cell-specific reference signal(s)(CRS) and may include non-zero power CSI
reference signals (CSI-RS).
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- Transmission(s) initiated by a gNB that includes at least an SS/PBCH block consisting of a primary
synchronization signal (PSS), secondary synchronization signal (SSS), physical broadcast channel (PBCH)
with associated demodulation reference signal (DM-RS) and may a so include CORESET for PDCCH
scheduling PDSCH with SIB1, and PDSCH carrying SIB1 and/or non-zero power CSI reference signals
(CSI-RS).

4.1 Downlink channel access procedures

An eNB operating LAA Scell(s) on channel(s) and a gNB performing transmission(s) on channel(s) shall perform the
channel access procedures described in this clause for accessing the channel(s) on which the transmission(s) are
performed.

Inthis clause, Xypresn fOr sensing is adjusted as described in clause 4.1.5 when applicable.

A gNB performs channel access proceduresin this clause unless the higher layer parameter channel AccessMode-r16is
provided and channel AccessMode-r16 =" semiSatic'.

4.1.1  Type 1 DL channel access procedures

This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by
the sensing dots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the
following transmissions:

- Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
- Any transmission(s) initiated by a gNB.

The eNB/gNB may transmit a transmission after first sensing the channel to be idle during the sensing slot durations of
adefer duration T,; and after the counter N is zero in step 4. The counter N is adjusted by sensing the channel for
additional sensing slot duration(s) according to the steps below:

1) set N = Njp;;, where Ny, is arandom number uniformly distributed between 0 and CW,,, and go to step 4;
2) if N > 0 and the eNB/gNB chooses to decrement the counter, set N = N — 1;

3) sensethe channel for an additional sensing slot duration, and if the additional sensing slot durationisidle, go to
step 4; else, go to step 5;

4) if N = 0, stop; else, go to step 2.

5) sense the channel until either a busy sensing slot is detected within an additional defer duration T,; or all the
sensing slots of the additional defer duration T, are detected to beidle;

6) if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration T, go to
step 4; else, go to step 5;

If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a
transmission on the channel, if the channel is sensed to beidle at least in a sensing slot duration T; when the eNB/gNB
isready to transmit and if the channel has been sensed to beidle during all the sensing slot durations of a defer duration
T, immediately before this transmission. If the channel has not been sensed to be idlein asensing slot duration T;
when the eNB/gNB first senses the channel after it is ready to transmit or if the channel has been sensed to be not idle
during any of the sensing ot durations of a defer duration T,; immediately before this intended transmission, the
eNB/gNB proceedsto step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration 7.

The defer duration T, consists of duration T, = 16us immediately followed by m,, consecutive sensing slot durations
Ty, and Ty includes an idle sensing slot duration Ty, at start of 7.

CWinin,p < CW,, < CWpqy piS the contention window. CW, adjustment is described in clause 4.1.4.
CWinin,p @d CWy,qy, , are chosen before step 1 of the procedure above.

My, CWinin, p, and CWp,q, , are based on achannel access priority class p associated with the eNB/gNB transmission,
asshownin Table4.1.1-1.
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An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds Ty, ¢,¢,,, Where the channel

access procedures are performed based on a channel access priority class p associated with the eNB/gNB transmissions,
asgiveninTable4.1.1-1.

If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2 when N > 0 in the procedure above, the
eNB/gNB shall not decrement N during the sensing slot duration(s) overlapping with discovery burst(s).

A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s)
including discovery burst(s) satisfying the conditions described in this clause.

A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for
performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data.

Forp = 3 andp = 4, if the absence of any other technology sharing the channel can be guaranteed on along term
basis (e.g. by level of regulation), Ty, cot,p = 10ms, otherwise, Ty, ¢or,p = 8ms.

Table 4.1.1-1: Channel Access Priority Class (CAPC)

Channel
Access .
Priority Class m, CWonin,p CW nax,p ey allowed CW,sizes
(p)
1 1 3 7 2ms (3,7}
2 1 7 15 3ms (7,15}
3 3 15 63 8 or 10 ms {15,31,63}
4 7 15 1023 8or10ms | {15,31,63,127,255,511,1023}
4111 Regional limitations on channel occupancy time

In Japan, if an eNB/gNB has transmitted a transmission after N = 0 in step 4 of the procedure above, the eNB/gNB
may transmit the next continuous transmission, for duration of maximum 7; = 4ms, immediately after sensing the
channel to beidle for at least asensing interval of T;; = 34us and if the total sensing and transmission time is not more

than 1000 - Tyeor + [T";C"’t - 1] - Tjs ps. The sensing interval Tj; consists of duration T, = 16us immediately followed
J

by two sensing slots and Ty includes an idle sensing slot at start of 7. The channel is considered to beidle for Tj if it is

sensed to beidleduring the sensing slot durations of 7js.

4.1.2  Type 2 DL channel access procedures

This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by
sensing slots that are sensed to be idle before a downlink transmission(s) is deterministic.

If an eNB performs Type 2 DL channel access procedures, it follows the procedures described in clause 4.1.2.1.

Type 2A channel access procedures as described in clause 4.1.2.1 are only applicable to the following transmission(s)
performed by an eNB/gNB:

- Transmission(s) initiated by an eNB including discovery burst and not including PDSCH where the
transmission(s) duration is at most 1ms, or

- Transmission(s) initiated by a gNB with only discovery burst or with discovery burst multiplexed with non-
unicast information, where the transmission(s) duration is at most 1ms, and the discovery burst duty cycleisat
most 1/20, or

- Transmission(s) by an eNB/ gNB following transmission(s) by a UE after agap of 25us in a shared channel
occupancy as described in clause 4.1.3.

Type 2B or Type 2C DL channel access procedures as described in clause 4.1.2.2 and 4.1.2.3, respectively, are
applicable to the transmission(s) performed by a gNB following transmission(s) by a UE after agap of 16us or up to
16us, respectively, in ashared channel occupancy as described in clause 4.1.3.
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4121 Type 2A DL channel access procedures

An eNB/gNB may transmit a DL transmission immediately after sensing the channel to be idle for at least a sensing
interval Tspore a1 = 2508 Tspore_qi CONSiSts of aduration Tr = 16us immediately followed by one sensing slot and T
includes asensing slot at start of 7. The channel is considered to beidle for Tpo¢ o, if both sensing slots of Tpore 4
are sensed to beidle.

41.2.2 Type 2B DL channel access procedures

A gNB may transmit a DL transmission immediately after sensing the channel to be idle within aduration of Ty =
16us. Ty includes a sensing slot that occurs within the last 9us of T;. The channel is considered to be idle within the
duration T if the channel is sensed to be idle for atotal of at least 5us with at least 4us of sensing occurring in the
sensing slot.

41.2.3 Type 2C DL channel access procedures

When a gNB follows the proceduresin this clause for transmission of a DL transmission, the gNB does not sense the
channel before transmission of the DL transmission. The duration of the corresponding DL transmission is at most
584us.

4.1.3 DL channel access procedures in a shared channel occupancy

For the case where an eNB shares a channel occupancy initiated by a UE, the eNB may transmit a transmission that
follows an autonomous PUSCH transmission by the UE as follows:

- If'COT sharing indication' in AUL-UCI in subframe n indicates'1', an eNB may transmit a transmission in
subframe n + X, where X is subframeOffsetCOT -Sharing, including PDCCH but not including PDSCH on the
same channel immediately after performing Type 2A DL channel access proceduresin clause 4.1.2.1, if the
duration of the PDCCH is less than or equal to duration of two OFDM symbols and it shall contain at least AUL-
DFI or UL grant to the UE from which the PUSCH transmission indicating COT sharing was received.

If agNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1
on achannel, the gNB may transmit a transmission that follows a UL transmission on scheduled resources or a PUSCH
transmission on configured resources by the UE after a gap as follows:

- Thetransmission shall contain transmission to the UE that initiated the channel occupancy and can include non-
unicast and/or unicast transmissions where any unicast transmission that includes user plane datais only
transmitted to the UE that initiated the channel occupancy.

- If the higher layer parameters ul-toDL-COT-SharingED-Threshold-r16 is not provided, the transmission shall
not include any unicast transmissions with user plane data and the transmission duration is not more than the
duration of 2, 4 and 8 symbols for subcarrier spacing of 15, 30 and 60 kHz of the corresponding channel,
respectively.

- Ifthegapisupto 16us, the gNB can transmit the transmission on the channel after performing Type 2C DL
channel access as described in clause 4.1.2.3.

- Ifthegapis25us or 16us, the gNB can transmit the transmission on the channel after performing Type 2A or
Type 2B DL channel access procedures as described in clause 4.1.2.1 and 4.1.2.2, respectively.

For the case where a gNB shares a channel occupancy initiated by a UE with configured grant PUSCH transmission, the
gNB may transmit a transmission that follows the configured grant PUSCH transmission by the UE as follows:

- If the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16 is provided, the UE is configured by cg-
COT-SharingList-r16 where cg-COT-SharingList-r16 provides atable configured by higher layer. Each row of
the table provides a channel occupancy sharing information given by higher layer parameter CG-COT-Sharing-
r16. One row of the tableis configured for indicating that the channel occupancy sharing is not available.

- If the'COT sharing information’ in CG-UCI detected in slot n indicates arow index that corresponds to a
CG-COT-Sharing-r16 that provides channel occupancy sharing information, the gNB can share the UE
channel occupancy assuming a channel access priority class p= channel AccessPriority-r16, starting from slot
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n+O, where O=offset-r16 dots, for a duration of D=duration-r16 slots where duration-r 16, offset-r16, and
channel AccessPriority-ri6 are higher layer parameters provided by CG-COT-Sharing-r16.

- If the higher layer parameter ul-toDL-COT-SharingeD-Threshold-r16 is not provided, and if 'COT sharing
information’ in CG-UCI indicates '1', the gNB can share the UE channel occupancy and start the DL
transmission X= cg-COT-SharingOffset-r 16* 14 symbols from the end of the slot where CG-UCI is detected,
where cg-COT-SharingOffset-r 16 is provided by higher layer. The transmission shall not include any unicast
transmissions with user plane data and the transmission duration is not more than the duration of 2, 4 and 8
symbols for subcarrier spacing of 15, 30 and 60 kHz of the corresponding channel, respectively.

For the case where a gNB uses channel access procedures as described in clause 4.1.1 to initiate a transmission and
shares the corresponding channel occupancy with a UE that transmits a transmission as described in clause 4.2.1.2, the
gNB may transmit a transmission within its channel occupancy that follows the UE's transmission if any gap between
any two transmissions in the gNB channel occupancy isat most 25us. In this case the following applies:

- Ifthegapis25us orl6us, the gNB can transmit the transmission on the channel after performing Type 2A or
2B DL channel access procedures as described in clause 4.1.2.1 and 4.1.2.2, respectively.

- Ifthegapisupto 16us, the gNB can transmit the transmission on the channel after performing Type 2C DL
channel access as described in clause 4.1.2.3.

4.1.4 Contention window adjustment procedures

If an eNB/gNB transmits transmissions including PDSCH that are associated with channel access priority classp ona
channel, the eNB/gNB maintains the contention window value CW, and adjusts CW, before step 1 of the procedure
described in clause 4.1.1 for those transmissions as described in this clause.

4141 Contention window adjustment procedures for transmissions by eNB

If an eNB transmits transmissions including PDSCH that are associated with channel access priority classp on a
channel, the eNB maintains the contention window value CW,, and adjusts CW, before step 1 of the procedure described

in clause 4.1.1 for those transmissions using the following steps:
1) for every priority classp € {1,2,3,4} set CW,, = CWyin p

2) if atleast Z = 80% of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe k are
determined as NACK, increase CW,, for every priority classp € {1,2,3,4} to the next higher allowed value and
remain in step 2; otherwise, go to step 1.

Reference subframe k is the starting subframe of the most recent transmission on the channel made by the eNB, for
which at least some HARQ-ACK feedback is expected to be available.

The eNB shall adjust the value of CW, for every priority classp € {1,2,3,4} based on a given reference subframe k only
once.

For determining Z,

- if the eNB transmission(s) for which HARQ-ACK feedback is available start in the second dlot of subframe k,
HARQ-ACK values corresponding to PDSCH transmission(s) in subframe k + 1 are aso used in addition to the
HARQ-ACK values corresponding to PDSCH transmission(s) in subframe k.

- if the HARQ-ACK values correspond to PDSCH transmission(s) on an LAA SCell that are assigned by
(E)PDCCH transmitted on the same LAA SCell,

- if noHARQ-ACK feedback is detected for aPDSCH transmission by the eNB, or if the eNB detects'DTX’,
'NACK/DTX' or 'any’ state, it is counted as NACK.

- if the HARQ-ACK values correspond to PDSCH transmission(s) on an LAA SCell that are assigned by
(E)PDCCH transmitted on another serving cell,

- if the HARQ-ACK feedback for aPDSCH transmission is detected by the eNB, 'NACK/DTX' or 'any' state is
counted as NACK, and 'DTX" state isignored.
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- if noHARQ-ACK feedback is detected for a PDSCH transmission by the eNB

- if PUCCH format 1b with channel selection is expected to be used by the UE, 'NACK/DTX" state
corresponding to 'no transmission' as described in Clauses 10.1.2.2.1, 10.1.3.1 and 10.1.3.2.1 is counted
asNACK, and 'DTX' state corresponding to 'no transmission' isignored in [4].

- Otherwise, the HARQ-ACK for the PDSCH transmission isignored.
- if aPDSCH transmission has two codewords, the HARQ-ACK value of each codeword is considered separately
- bundled HARQ-ACK across M subframesis considered asM HARQ-ACK responses.

If the eNB transmits transmissions including PDCCH/EPDCCH with DCI format 0A/OB/4A/4B and not including
PDSCH that are associated with channel access priority class p on achannel starting from time ¢, the eNB maintains
the contention window value CW,, and adjusts CW,, before step 1 of the procedure described in clause 4.1.1 for those
transmissions using the following steps:

1) for every priority classp € {1,2,3,4} set CW,, = CWoin p

2) if lessthan 10% of the UL transport blocks scheduled by the eNB using Type 2 channel access procedure
(described in clause 4.2.1.2) in the time interval between t, and t, + T, have been received successfully,
increase CW,, for every priority classp € {1,2,3,4} to the next higher allowed value and remain in step 2,
otherwise, go to step 1.

T¢o 1S computed as described in clause 4.2.1.0.3.

4.1.4.2 Contention window adjustment procedures for DL transmissions by gNB

If agNB transmits transmissionsincluding PDSCH that are associated with channel access priority classp on a
channel, the gNB maintains the contention window value CW,, and adjusts CW,, before step 1 of the procedure described
in clause 4.1.1 for those transmissions using the following steps:

1) For every priority classp € {1,2,3,4}, set CW,, = CWpyin, -

2) If HARQ-ACK feedback is available after the last update of CWj, , go to step 3. Otherwisg, if the gNB
transmission after procedure described in clause 4.1.1 does not include a retransmission or is transmitted within a
duration T,, from the end of the reference duration corresponding to the earliest DL channel occupancy after the
last update of CW,,, go to step 5; otherwise go to step 4.

3) The HARQ-ACK feedback(s) corresponding to PDSCH(s) in the reference duration for the latest DL channel
occupancy for which HARQ-ACK feedback is available is used as follows:

a |If at least one HARQ-ACK feedback is'ACK' for PDSCH(s) with transport block based feedback or at |east
10% of HARQ-ACK feedbacksis'ACK' for PDSCH CBGs transmitted at least partially on the channel with
code block group based feedback, go to step 1; otherwise go to step 4.

4) Increase CW, for every priority classp € {1,2,3,4} to the next higher allowed value.
5) For every priority classp € {1,2,3,4}, maintain CW,, asit is; go to step 2.
The reference duration and duration 7,, in the procedure above are defined as follows:

- Thereference duration corresponding to a channel occupancy initiated by the gNB including transmission of
PDSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the
end of the first slot where at least one unicast PDSCH is transmitted over all the resources alocated for the
PDSCH, or until the end of the first transmission burst by the gNB that contains unicast PDSCH(s) transmitted
over al the resources alocated for the PDSCH, whichever occurs earlier. If the channel occupancy includes a
unicast PDSCH, but it does not include any unicast PDSCH transmitted over all the resources allocated for that
PDSCH, then, the duration of the first transmission burst by the gNB within the channel occupancy that contains
unicast PDSCH(s) is the reference duration for CWS adjustment.

- T, = max(Ty, Ts + 1ms) where Ty is the duration of the transmission burst from start of the reference duration
in ms and T, = 5ms if the absence of any other technology sharing the channel can not be guaranteed on a
long-term basis (e.g. by level of regulation), and T, = 10ms otherwise.
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If agNB transmits transmissions using Type 1 channel access procedures associated with the channel access priority
class p on achannel and the transmissions are not associated with explicit HARQ-ACK feedbacks by the corresponding
UE(s), the gNB adjusts CW, before step 1 in the procedures described in clause 4.1.1, using the latest CW, used for any
DL transmissions on the channel using Type 1 channel access procedures associated with the channel access priority
class p. If the corresponding channel access priority class p has not been used for any DL transmissions on the channel,
CW, = CWypp IS UsEC.
4.1.4.3 Common procedures for CWS adjustments for DL transmissions
The following applies to the procedures described in clauses 4.1.4.1 and 4.1.4.2;

- If CW, = CWyyax,p, the next higher allowed value for adjusting CW, is CW4y -

- Ifthe CW, = CW,,4y,p is consecutively used K times for generation of N, CW, isresetto CWp,;, , only for
that priority class p for which CW,, = CW,,,, ,, is consecutively used K times for generation of Ni,;e. K is
selected by eNB/gNB from the set of values{1, 2, ...,8} for each priority classp € {1,2,3,4}.

4.1.5 Energy detection threshold adaptation procedures

An eNB/gNB accessing a channel on which transmission(s) are performed, shall set the energy detection threshold
(XThresn) to beless than or equal to the maximum energy detection threshold Xtpyesh max-

Xthresh max 1S determined as follows:

- If the absence of any other technology sharing the channel can be guaranteed on along-term basis (e.g. by level
of regulation) then:

T, 10dB,
- XThresh max = min{ max & }
L X,

X, ismaximum energy detection threshold defined by regulatory requirements in dBm when such
requirements are defined, otherwise X, = Ty,4, + 10dB;

- otherwise,

—72+10-log10(BWMHz /20MHz) dBm,

- XThresh max = Max min{Tmax' }
Trax — Ta + (Py + 10 - log 10(BWMHz /20MHZz) — Pry)

where:

- T,=5dB for transmissions including discovery burst(s) as described in clause 4.1.2, and T, = 10dB
otherwise;

- Py =23dBm;,
- Pry isset to the maximum eNB/gNB output power in dBm for the channel;

- eNB/gNB uses the set maximum transmission power over a single channel irrespective of whether single
channel or multi-channel transmission is employed

- Ty (dBm)=10 - log 10 (3.16228 - 10~8(mW /MHz) - BWMHz (MHz));,

- BWMHz isthe single channel bandwidth in MHz.

4.1.6 Channel access procedures for transmission(s) on multiple channels

An eNB/gNB can access multiple channels on which transmission(s) are performed, according to one of the Type A or
Type B procedures described in this Clause.
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4.16.1 Type A multi-channel access procedures

An eNB/gNB shall perform channel access on each channel ¢; € C, according to the procedures described in clause
4.1.1, where C isaset of channels on which the eNB/gNB intends to transmit, and i = 0,1,...q — 1, and q isthe
number of channels on which the eNB/gNB intends to transmit.

The counter N described in clause 4.1.1 is determined for each channel ¢; and is denoted as N, N, is maintained
accordingto clause 4.1.6.1.1 or 4.1.6.1.2.

If agNB configures a carrier without intra-cell guard bands as described in clause 7 in [8], the gNB may not transmit on
channel ¢; € C within the bandwidth of the carrier, if the gNB fails to access any of the channels of the carrier
bandwidth.

416.1.1 Type Al multi-channel access procedures
Counter N as described in clause 4.1.1 is independently determined for each channel ¢; and is denoted as N,

If the absence of any other technology sharing the channel cannot be guaranteed on along term basis (e.g. by level of
regulation), when the eNB/gNB ceases transmission on any one channel ¢; € C, for each channel ¢; # c;, the eNB/gNB
can resume decrementing N, when idle sensing slots are detected either after waiting for a duration of 4 - Ty, or after
reinitialising N, .

For determining CW, for channel c¢;, any PDSCH that fully or partialy overlaps with channel ¢;, isused in the
procedures described in clause 4.1.4.2.

4.1.6.1.2 Type A2 multi-channel access procedures

Counter N is determined as described in clause 4.1.1 for channel ¢; € €, and is denoted asNC}., where ¢; is the channel
that has the largest CWW}, value. For each channel ¢;, N, = Ne;.

When the eNB/gNB ceases transmission on any one channel for which N, is determined, the eNB/gNB shall reinitialise
N, for al channels.

For determining CW, for channel ¢;, any PDSCH that fully or partialy overlaps with channel ¢;, isused in the
procedures described in clause 4.1.4.2.

4.1.6.2 Type B multi-channel access procedure

A channel ¢; € C is selected by the eNB/gNB as follows:

- the eNB/gNB selects ¢; by uniformly randomly choosing ¢; from € before each transmission on multiple
channelsc; € C, or

- the eNB/gNB selects ¢; no more frequently than once every 1 second,

where C isaset of channels on which the eNB/gNB intends to transmit, i = 0,1, ...q — 1, and q is the number of
channels on which the eNB intends to transmit.

To transmit on channel ¢;

- the eNB/gNB shall perform channel access on channel ¢; according to the procedures described in clause 4.1.1
with the modifications described in clause 4.1.6.2.1 or 4.1.6.2.2.

To transmit on channel ¢; # ¢, ¢; € C

- for each channel c;, the eNB/gNB shall sense the channel c; for at least asensing interval T, = 25us
immediately before transmitting on channel ¢;, and the eNB/gNB may transmit on channel c; immediately after
sensing the channel ¢; to beidlefor at least the sensing interval T,,,.. The channel ¢; is considered to beidle for
T if the channel is sensed to beidle during al the time durations in which such idle sensing is performed on the
channel ¢; in giveninterval Ty
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The eNB/gNB shall not transmit atransmission on achannel ¢; # ¢;, ¢; € C, for aperiod exceeding T, co¢,, @Sgivenin
Table4.1.1-1, where the value of T, ., , is determined using the channel access parameters used for channel ¢;.

For the procedures in this clause, the channel frequencies of the set of channels C selected by gNB, is a subset of one of
the sets of channel frequencies defined in [6].

If agNB configures a carrier without intra-cell guard band(s) as described in clause 7 in [8], the gNB may not transmit
on channel ¢; € € within the bandwidth of the carrier, if the gNB failsto access any of the channels of the carrier
bandwidth.

416.2.1 Type B1 multi-channel access procedure

A single CW,, valueis maintained for the set of channels C.

For determining CW, for channel access on channel c;, step 2 of the procedure described in clause 4.1.4.1 is modified as
follows

- ifatleast Z = 80% of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe k of
al channels ¢; € C are determined as NACK, increase CW,, for each priority classp € {1,2,3,4} to the next
higher allowed value; otherwise, go to step 1.

For determining CW, for aset of channels C, any PDSCH that fully or partially overlaps with any channel ¢; € C, is
used in the procedure described in clause 4.1.4.2.
4.1.6.2.2 Type B2 multi-channel access procedure

A CW, valueis maintained independently for each channel ¢; € C using the procedure described in clause 4.1.4.

For determining CW, for channel ¢;, any PDSCH that fully or partially overlaps with channel c;, isused inthe
procedure described in clause 4.1.4.2.

For determining N;,;, for channel ¢;, CW, value of channel ¢;; € C isused, where c;, isthe channel with largest CW,
among al channelsinset C.

4.2 Uplink channel access procedures

A UE performing transmission(s) on LAA Scell(s), an eNB scheduling or configuring UL transmission(s) for a UE
performing transmission(s) on LAA Scell(s), and a UE performing transmission(s) on channel(s) and a gNB scheduling
or configuring UL transmission(s) for a UE performing transmissions on channel (s) shall perform the procedures
described in this clause for the UE to access the channel (s) on which the transmission(s) are performed.

In this clause, transmissions from a UE are considered as separate UL transmissions, irrespective of having a gap
between transmissions or not, and X1eq, fOr Sensing is adjusted as described in clause 4.2.3 when applicable.

A UE performs channel access procedures in this clause unless the higher layer parameter channel AccessMode-r16 is
provided and channel AccessMode-r16 =" semiSatic'.

If a UE failsto access the channel (s) prior to an intended UL transmission to agNB, Layer 1 notifies higher layers
about the channel access failure.
4.2.1 Channel access procedures for uplink transmission(s)

A UE can access a channel on which UL transmission(s) are performed according to one of Type 1 or Type 2 UL
channel access procedures. Type 1 channel access procedureis described in clause 4.2.1.1. Type 2 channel access
procedure is described in clause 4.2.1.2.

If aUL grant scheduling a PUSCH transmission indicates Type 1 channel access procedures, the UE shall use Type 1
channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in
this clause.
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A UE shall use Type 1 channel access procedures for transmitting transmissions including the autonomous or
configured grant PUSCH transmission on configured UL resources unless stated otherwise in this clause.

If aUL grant scheduling a PUSCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2
channel access procedures for transmitting transmissions including the PUSCH transmission unless stated otherwise in
this clause.

A UE shall use Type 1 channel access procedures for transmitting SRS transmissions not including a PUSCH
transmission. UL channel access priority classp = 1 in Table 4.2.1-1 isused for SRS transmissions not including a
PUSCH.

If aDL assignment triggering SRS but not scheduling a PUCCH transmission indicates Type 2 channel access
procedures, the UE shall use Type 2 channel access procedures.

If aUE is scheduled by an eNB/gNB to transmit PUSCH and SRS in contiguous transmissions without any gapsin
between, and if the UE cannot access the channel for PUSCH transmission, the UE shall attempt to make SRS
transmission according to uplink channel access procedures specified for SRS transmission.

If aUE is scheduled by agNB to transmit PUSCH and one or more SRSs by a single UL grant in non-contiguous
transmissions, or a UE is scheduled by a gNB to transmit PUCCH and/or SRSs by asingle DL assignment in non-
contiguous transmissions, the UE shall use the channel access procedure indicated by the scheduling DCI for the first
UL transmission scheduled by the scheduling DCI. If the channel is sensed by the UE to be continuoudly idle after the
UE has stopped transmitting the first transmission, the UE may transmit further UL transmissions scheduled by the
scheduling DCI using Type 2 channel access procedures or Type 2A UL channel access procedures without applying a
CP extension if the further UL transmissions are within the gNB Channel Occupancy Time. Otherwise, if the channel
sensed by the UE is not continuously idle after the UE has stopped transmitting the first UL transmission or the further
UL transmissions are outside the gNB Channel Occupancy Time, the UE may transmit the further UL transmissions
using Type 1 channel access procedure, without applying a CP extension.

A UE shall use Type 1 channel access procedures for PUCCH transmissions unless stated otherwise in this clause. If a
DL grant determined according to Clause 9.2.3in [7, TS38.213] or arandom access response (RAR) message for
successRAR scheduling a PUCCH transmission indicates Type 2 channel access procedures, the UE shall use Type 2
channel access procedures.

When a UE uses Type 1 channel access procedures for PUCCH transmissions or PUSCH only transmissions without
UL-SCH, the UE shall use UL channel access priority classp = 1in Table 4.2.1-1.

A UE shall use Type 1 channel access procedure for PRACH transmissions and PUSCH transmissions without user
plane data related to random access procedure that initiate a channel occupancy. In this case, UL channel access priority
classp = 1inTable4.2.1-1 is used for PRACH transmissions, and UL channel access priority class used for PUSCH
transmissions is determined according to Clause 5.6.2in [9].

When a UE uses Type 1 channel access procedures for PUSCH transmissions on configured resource, the UE
determines the corresponding UL channel access priority p in Table 4.2.1-1 following the procedures described in
Clause 5.6.2in[9].

When a UE uses Type 1 channel access procedures for PUSCH transmissions with user plane data indicated by a UL
grant or related to random access procedure where the corresponding UL channel access priority p isnot indicated, the
UE determinesp in Table 4.2.1-1 following the same procedures as for PUSCH transmission on configured resources
using Type 1 channel access procedures.

When a UE uses Type 2A, Type 2B, or Type 2C UL channel access procedures for PUSCH transmissions indicated by
aUL grant or related to random access procedures, where the corresponding UL channel access priority p is not
indicated, the UE assumes that the channel access priority class p = 4 is used by the gNB for the Channel Occupancy
Time.

A UE shall not transmit on a channel for a Channel Occupancy Time that exceeds Ty, ¢ot,» Where the channel access

procedure is performed based on the channel access priority classp associated with the UE transmissions, asgivenin
Table4.2.1-1.

Thetotal Channel Occupancy Time of autonomous uplink transmission(s) obtained by the channel access procedure in
this clause, including the following DL transmission if the UE sets'COT sharing indication' in AUL-UCI to '1'ina
subframe within the autonomous uplink transmission(s) as described in Clause 4.1.3, shall not exceed Ty cot,», Where
Tuim cot,p 1SQIVENin Table 4.2.1-1.
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Table 4.2.1-1: Channel Access Priority Class (CAPC) for UL

Channel
'Sﬁg?ﬁ; m, Woing | W p I et it allowed CW,, sizes
Class (p)
1 2 3 7 2ms 3,7}
2 2 7 15 4 ms {7,15}
3 3 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}
4 7 15 1023 6ms or 10 ms {15,31,63,127,255,511,1023}

NOTE 1: Forp = 3,4, Tymcot,p = 10ms if the higher layer parameter absenceOfAnyOtherTechnology-
r14 or absenceOfAnyOtherTechnology-rl6 is provided , otherwise, Ty cor,p = 6mS.
NOTE 2: When Ty, o1, = 6ms it may be increased to 8ms by inserting one or more gaps. The

minimum duration of a gap shall be 100us. The maximum duration before including any such
gap shall be é6ms.

42.1.0 Channel access procedures and UL related signaling

4.2.1.0.0 Channel access procedures upon detection of a common DCI

If a UE detects'UL duration and offset’ field in DCI Format 1C as described in clause 5.3.3.1.4 of [5], the following are
applicable:

- If the'UL duration and offset' field indicates an 'UL offset' [ and an 'UL duration' d for subframe n, then the
scheduled UE may use channel access procedures Type 2 for transmissionsin subframesn + [ + i where i =
0,1,...d — 1, irrespective of the channel access Type signalled in the UL grant for those subframes, if the end of
UE transmission occursin or before subframen + 1 +d — 1.

- If the'UL duration and offset' field indicates an 'UL offset' [ and an 'UL duration' d for subframe n and the 'COT
sharing indication for AUL' field is set to '1', then a UE configured with autonomous UL may use channel access
procedures Type 2 for autonomous UL transmissions assuming any priority classin subframesn + [ + i where
i=0,1,..d —1,if theend of UE autonomous UL transmission occursin or before subframen + [+ d — 1 and
the autonomous UL transmission betweenn + [ andn + [ 4+ d — 1 shall be contiguous.

- If the'UL duration and offset' field indicates an 'UL offset' [ and an 'UL duration' d for subframe n and the 'COT
sharing indication for AUL' field is set to ‘0", then a UE configured with autonomous UL shall not transmit
autonomous UL in subframesn + [ + i wherei = 0,1, ...d — 1.

If a UE determines the duration in time domain and the location in frequency domain of aremaining channel occupancy
initiated by the gNB from a DCI format 2_0 as described in clause 11.1.1 of [7], the following is applicable:

- The UE may switch from Type 1 channel access procedures as described in clause 4.2.1.1 to Type 2A channel
access procedures as described in clause 4.2.1.2.1 for its corresponding UL transmissions within the determined
duration in time and location in frequency domain of the remaining channel occupancy. In this case, if the UL
transmissions are PUSCH transmissions on configured resources, the UE may assume any priority class for the
channel occupancy shared with the gNB.

42.1.0.1 Channel access procedures for consecutive UL transmission(s)
For contiguous UL transmission(s), the following are applicable:

- If aUE isscheduled to transmit a set of UL transmissions using one or more UL grant(s) or DL assignment(s),
and

- if the UE cannot access the channel for atransmission in the set prior to the last transmission according to
oneof Type 1, Type 2, or Type 2A UL channel access procedures, the UE shall attempt to transmit the next
transmission according to the channel access type indicated in the corresponding UL grant or DL assignment;

- if the UE cannot access the channel for atransmission in the set prior to the last transmission according to
Type 2B UL channel access procedure, the UE shall attempt to transmit the next transmission according to
Type 2A UL channel access procedure.
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If aUE is scheduled by agNB to transmit a set of UL transmissions including PUSCH or SRS symbol(s) using a
UL grant, the UE shall not apply a CP extension for the remaining UL transmissionsin the set after the first UL
transmission after accessing the channel.

If aUE is scheduled to transmit aset of consecutive UL transmissions without gaps including PUSCH using
one or more UL grant(s), PUCCH using one or more DL grant(s), or SRS with one or more DL grant(s) or UL
grant(s) and the UE transmits one of the scheduled UL transmissionsin the set after accessing the channel
according to one of Type 1, Type 2, Type 2A, Type 2B or Type 2C UL channel access procedures, the UE may
continue transmission of the remaining UL transmissionsin the set, if any.

If aUE is configured to transmit a set of consecutive PUSCH or SRS transmissions on resources configured by
the gNB, the time domain resource configuration defines multiple transmission occasions, and if the UE cannot
access the channel according to Type 1 UL channel access procedure for transmitting in a transmission occasion
prior to the last transmission occasion, the UE shall attempt to transmit in the next transmission occasion
according to Type 1 UL channel access procedure. If the UE transmitsin one of the multiple transmission
occasions after accessing the channel according to Type 1 UL channel access procedure, the UE may continue
transmission in the remaining transmission occasions in the set, wherein each transmission occasion starts at the
starting symbol of a configured grant PUSCH within the duration of the COT.

If aUE is configured by the gNB to transmit a set of consecutive UL transmissions without gaps including
PUSCH, periodic PUCCH, or periodic SRS and the UE transmits one of the configured UL transmissionsin the
set after accessing the channel according to Type 1 UL channel access procedures, the UE may continue
transmission of the remaining UL transmissionsin the set, if any.

A UE is not expected to be indicated with different channel accesstypes for any consecutive UL transmissions
without gaps in between the transmissions, except if Type 2B or Type 2C UL channel access procedures are
identified for the first of the consecutive UL transmissions.

For UL transmission(s) with multiple starting positions scheduled by eNB, the following are applicable:

If aUE is scheduled by an eNB to transmit transmissions including PUSCH Mode 1 using the Type 1 channel
access procedure indicated in DCI, and if the UE cannot access the channel for a transmission according to the
PUSCH starting position indicated in the DCI, the UE shall attempt to make a transmission at symbol 7 in the
same subframe according to Type 1 channel access procedure. Thereisno limit on the number of attemptsthe
UE can make using Type 1 channel access procedure.

If aUE is scheduled by an eNB to transmit transmissions including PUSCH Mode 1 using the Type 2 channel
access procedure indicated in DCI, and if the UE cannot access the channel for a transmission according to the
PUSCH starting position indicated in the DCI, the UE may attempt to make a transmission at symbol 7 in the
same subframe and according to Type 2 channel access procedure. The number of attempts the UE should make
within the consecutively scheduled subframesincluding the transmission islimited tow + 1, wherew isthe
number of consecutively scheduled subframes using Type 2 channel access procedure.

For contiguous UL transmissions(s) including a transmission pause, the following are applicable:

If aUE is scheduled to transmit a set of consecutive UL transmissions without gaps using one or more UL
grant(s), and if the UE has stopped transmitting during or before one of these UL transmissions in the set and
prior to the last UL transmission in the set, and if the channel is sensed by the UE to be continuoudly idle after
the UE has stopped transmitting, the UE may transmit alater UL transmission in the set using Type 2 channel
access procedures or Type 2A UL channel access procedures without applying a CP extension.

If achannel sensed by a UE is not continuoudly idle after the UE has stopped transmitting, the UE may transmit
alater UL transmission in the set using Type 1 channel access procedure with the UL channel access priority
classindicated in the DCI corresponding to the UL transmission.

For UL transmission(s) following autonomous UL transmission(s), the following are applicable:

If aUE is scheduled by an eNB to transmit on channel ¢; by a UL grant received on channel ¢;, i # j, and if the
UE is transmitting using autonomous UL on channel ¢;, the UE shall terminate the ongoing PUSCH
transmissions using the autonomous UL at least one subframe before the UL transmission according to the
received UL grant.

If aUE is scheduled by a UL grant received from an eNB on a channel to transmit a PUSCH transmission(s)
starting from subframe n on the same channel using Type 1 channel access procedure and if at least for the first
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scheduled subframe occupies Nyi resource blocks and the indicated PUSCH starting position is OFDM symbol
zero, and if the UE starts autonomous UL transmissions before subframe n using Type 1 channel access
procedure on the same channel, the UE may transmit UL transmission(s) according to the received UL grant
from subframe n without a gap, if the priority class value of the performed channel access procedureis larger
than or equal to priority class value indicated in the UL grant, and the autonomous UL transmission in the
subframe preceding subframe n shall end at the last OFDM symbol of the subframe regardless of the higher
layer parameter endingSymbol AUL. The sum of the lengths of the autonomous UL transmission(s) and the
scheduled UL transmission(s) shall not exceed the maximum channel occupancy time corresponding to the
priority class value used to perform the autonomous uplink channel access procedure. Otherwise, the UE shall
terminate the ongoing autonomous UL transmission at least one subframe before the start of the UL transmission
according to the received UL grant on the same channel.

For UL transmission(s) following configured grant UL transmission(s), the following are applicable:

- If aUE isscheduled to transmit UL transmission(s) starting from symbol i in slot n using Type 1 channel access
procedures without CP extension with a corresponding CAPC, and if the UE starts configured grant UL
transmissions before symbol i in slot n using Type 1 channel access procedures with a corresponding CAPC, and
the scheduled UL transmission(s) occupies all the RBs of the same channels occupied by the configured grant
UL transmission(s) or all the RBs of a subset thereof, the UE may directly continue to transmit the scheduled UL
transmission(s) to the corresponding CAPC from symbol i in slot n without a gap, if the CAPC value of the
performed channel access procedure islarger than or equal to the CAPC value corresponding to the scheduled
UL transmission(s). The sum of the transmission durations of the configured grant UL transmission(s) and the
scheduled UL transmission(s) shall not exceed the MCOT duration corresponding to the CAPC value used to
transmit the configured grant UL transmission(s). Otherwise, the UE shall terminate the configured grant UL
transmission(s) by dropping the transmission on the symbols of at least the last configured grant UL transmission
before symbol i in slot n and attempt to transmit the scheduled UL transmission(s) according to the
corresponding CAPC. The symbols of the PUSCH transmission with a configured grant in aslot is dropped
according to the mechanism in Clause 11.1 of [7, TS 38.213] relative to alast symbol of a CORESET where the
UE detected the scheduling DCI. In this case, if the UE cannot terminate the configured grant UL
transmission(s), the UE ignores the scheduling DCI.

4.2.1.0.2 Conditions for maintaining Type 1 UL channel access procedures

If a UE receives a DCI indicating a UL grant scheduling a PUSCH transmission using Type 1 channel access
procedures or indicating a DL assignment scheduling a PUCCH transmission using Type 1 channel access procedures,
and if the UE has an ongoing Type 1 channel access procedures before the PUSCH or PUCCH transmission starting
time:

- If the UL channel access priority class value p; used for the ongoing Type 1 channel access procedures is same
or larger than the UL channel access priority class value p, indicated in the DCI, the UE may transmit the
PUSCH transmission in response to the UL grant by accessing the channel by using the ongoing Type 1 channel
access procedure.

- If the UL channel access priority class value p; used for the ongoing Type 1 channel access procedure is smaller
than the UL channel access priority class value p, indicated in the DCI, the UE shall terminate the ongoing
channel access procedure.

- The UE may transmit the PUCCH transmission in response to the DL grant by accessing the channel by using
the ongoing Type 1 channel access procedures.

4.2.1.0.3 Conditions for indicating Type 2 channel access procedures

An eNB/gNB may indicate Type 2 channel access proceduresin the DCI of aUL grant or DL assignment scheduling
transmission(s) including PUSCH on one or more channels or PUCCH on a channel, respectively, as follows:

If the UL transmissions occur within thetimeinterval starting at ¢, and ending at t, + T, where
- Teo = Tmcot,p + Tgv

- t, isthetimeinstant when the eNB/gNB has started transmission on the carrier according to the channel access
procedure described in clause 4.1.1,

- T cot,p VAUeisdetermined by the eNB/gNB as described in clause 4.1.1,
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- Ty isthetotal duration of all gaps of duration greater than 25us that occur between the DL transmissions of the
eNB/gNB and UL transmissions scheduled by the eNB/gNB, and between any two UL transmissions scheduled
by the eNB/gNB starting from ¢,

then,

- the eNB/gNB may indicate Type 2 channel access procedures in the DCI if the eNB/gNB has transmitted on the
channel (s) according to the channel access procedures described in clause 4.1.1 or the multi-channel access
proceduresin clause 4.1.6, or

- theeNB may indicate using the 'UL duration and offset' field that the UE may perform a Type 2 channel access
procedure for transmissions(s) including PUSCH on a channel in a subframe n when the eNB has transmitted on
the channel according to the channel access procedure described in clause 4.1.1, or

- theeNB may indicate using the 'UL duration and offset' field and 'COT sharing indication for AUL' field that a
UE configured with autonomous UL may perform a Type 2 channel access procedure for autonomous UL
transmissions(s) including PUSCH on a channel in subframe n when the eNB has transmitted on the channel
according to the channel access procedure described in clause 4.1.1 and acquired the channel using the largest
priority class value and the eNB transmission includes PDSCH, or

- the eNB/gNB may schedule UL transmissions on a channel, that follow atransmission by the eNB/gNB on that
channel with Type 2A channel access procedures for the UL transmissions as described in clause 4.2.1.2.1 after a
duration of 25us.

The eNB/gNB shall schedule UL transmissions between t, and t, + T, Without gaps between consecutive UL
transmissionsif they can be scheduled contiguously. For a UL transmission on a channel that follows a transmission by
the eNB/gNB on that channel using Type 2A channel access procedures as described in clause 4.2.1.2.1, the UE may
use Type 2A channel access procedure for the UL transmission.

If the eNB/gNB indicates Type 2 channel access procedure for the UE in the DCI, the eNB/gNB indicates the channel
access priority class used to obtain access to the channel in the DCI.

For indicating a Type 2 channel access procedure, if the gap isat least 25us, or equal to 16us, or up to 16us, the gNB
may indicate Type 2A, or Type 2B, or Type 2C UL channel procedures, respectively, as described in clauses 4.2.1.2.

42.1.04 Channel access procedures for UL multi-channel transmission(s)
If aUE

- isscheduled to transmit on a set of channels €, and if the UL transmissions are scheduled to start transmissions
at the same time on al channelsin the set of channels C, or

- intendsto perform an uplink transmission on configured resources on the set of channels C, and if UL
transmissions are configured to start transmissions at the same time on all channelsin the set of channels C,

the following is applicable:

- if Type 1 channel access procedure isindicated or intended for the scheduled or configured UL transmissions,
respectively, to be transmitted on the set of channels C,

- the UE may transmit on channel c¢; € C using Type 2 channel access procedure as described in clause 4.2.1.2,

- if the channel frequencies of the set of channels C is a subset of the sets of channel frequencies defined in
clause5.7.4in[2], and

- if Type 2 channel access procedure is performed on channel ¢; immediately before the UE transmission
onchannel ¢; € C, i # j, and

- if the UE has accessed channel ¢; using Type 1 channel access procedure as described in clause 4.2.1.1,

- where channel ¢; is selected by the UE uniformly randomly from the set of channels C before
performing Type 1 channel access procedure on any channel in the set of channels C.

- the UE may transmit on channel ¢; € C using Type 1 channel access procedure as described in clause 4.2.1.1
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- the UE may not transmit on channel ¢; € € within the bandwidth of acarrier, if the UE failsto access any of the
channels, of the carrier bandwidth, on which the UE is scheduled or configured with UL resources.

- the UE may not transmit on a channel within the bandwidth of acarrier if the UE is configured without intra-cell
guard band(s) on an UL bandwidth part as described in clause 7 of [8], and the UE fails to access any of the
channels of the UL bandwidth part.

4211 Type 1 UL channel access procedure

This clause describes channel access procedures by a UE where the time duration spanned by the sensing slots that are
sensed to be idle before a UL transmission(s) is random. The clause is applicable to the following transmissions:

- PUSCH/SRS transmission(s) scheduled or configured by eNB/gNB, or
- PUCCH transmission(s) scheduled or configured by gNB, or
- Transmission(s) related to random access procedure.

A UE may transmit the transmission using Type 1 channel access procedure after first sensing the channel to beidle
during the sensing slot durations of a defer duration T,;, and after the counter N is zero in step 4. The counter N is
adjusted by sensing the channel for additional sensing slot duration(s) according to the steps described bel ow.

1) set N = Njp;;, where Ny, is arandom number uniformly distributed between 0 and CW,,, and go to step 4;

2) if N > 0 and the UE chooses to decrement the counter, set N = N — 1;

3) sense the channel for an additional sensing slot duration, and if the additional sensing slot durationisidle, go to
step 4; else, go to step 5;

4) if N =0, stop; else, go to step 2.

5) sense the channel until either a busy sensing slot is detected within an additional defer duration T,; or all the
sensing slots of the additional defer duration T, are detected to beidle;

6) if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration T,;, go to
step 4; else, go to step 5;

If a UE has not transmitted a UL transmission on a channel on which UL transmission(s) are performed after step 4 in
the procedure above, the UE may transmit a transmission on the channel, if the channel issensed to beidle at least in a
sensing slot duration T; when the UE isready to transmit the transmission and if the channel has been sensed to beidle
during all the sensing slot durations of a defer duration T, immediately before the transmission. If the channel has not
been sensed to be idle in a sensing slot duration Ty; when the UE first senses the channel after it is ready to transmit, or
if the channel has not been sensed to be idle during any of the sensing slot durations of a defer duration T; immediately
before the intended transmission, the UE proceeds to step 1 after sensing the channel to be idle during the sensing slot
durations of a defer duration T;.

The defer duration T, consists of duration T, = 16us immediately followed by m,, consecutive sensing slot durations
where each sensing slot duration is Ts; = 9us, and Ty includes an idle sensing slot duration T, at start of Ty.

CWinin,p < CW,, < CWq, p, isthe contention window. CW,, adjustment is described in clause 4.2.2.

CWinin,p @d CWy,4, , are chosen before step 1 of the procedure above.

My, CWinin, p, and CWpq, , are based on a channel access priority class p asshownin Table 4.2.1-1, that is signalled to
the UE.

42.1.2 Type 2 UL channel access procedure

This clause describes channel access procedures by UE where the time duration spanned by the sensing slots that are
sensed to be idle before a UL transmission(s) is deterministic.

If aUE isindicated by an eNB to perform Type 2 UL channel access procedures, the UE follows the procedures
described in clause 4.2.1.2.1.
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42121 Type 2A UL channel access procedure

If aUE isindicated to perform Type 2A UL channel access procedures, the UE uses Type 2A UL channel access
procedures for a UL transmission. The UE may transmit the transmission immediately after sensing the channel to be
idlefor at least asensing interval Tgor u = 25uS. Tahor u CONSists of aduration Tr = 16us immediately followed by
one sensing slot and T includes asensing slot at start of 7. The channel is considered to be idle for Ty,  if both
sensing slots of Tyt -are sensed to beidle.

42122 Type 2B UL channel access procedure

If aUE isindicated to perform Type 2B UL channel access procedures, the UE uses Type 2B UL channel access
procedure for aUL transmission. The UE may transmit the transmission immediately after sensing the channel to be
idle within aduration of Ty = 16us. Ty includes a sensing slot that occurs within the last 9us of T¢. The channel is
considered to be idle within the duration T if the channel is sensed to be idle for total of at least 5us with at least 4us
of sensing occurring in the sensing slot.

42.1.2.3 Type 2C UL channel access procedure

If aUE isindicated to perform Type 2C UL channel access procedures for a UL transmission, the UE does not sense the
channel before the transmission. The duration of the corresponding UL transmission is at most 584 us.

4.2.2 Contention window adjustment procedures

If a UE transmits transmissions using Type 1 channel access procedures that are associated with channel access priority
class p on a channel, the UE maintains the contention window value CW,, and adjusts CW,, for those transmissions
before step 1 of the procedure described in clause 4.2.1.1, as described in this clause.

4221 Contention window adjustment procedures for UL transmissions
scheduled/configured by eNB

If a UE transmits transmissions using Type 1 channel access procedures that are associated with channel access priority
class p on a channel, the UE maintains the contention window value CW,, and adjusts CW,, for those transmissions
before step 1 of the procedure described in clause 4.2.1.1, using the following procedure:

- If the UE receives an UL grant or an AUL-DFI, the contention window size for al the priority classesis adjusted
asfollowing:

- If the NDI value for at least one HARQ process associated with HARQ _ID_ref istoggled, or if the HARQ-
ACK value(s) for at least one of the HARQ processes associated with HARQ _ID_ref received in the earliest
AUL-DFI after n,. +3 indicates ACK,

- for every priority classp € {1,2,3,4}, set CW,, = CWyp s
- Otherwise, increase CW,, for every priority classp € {1,2,3,4} to the next higher allowed value;
- If there exists one or more previous transmissions{ Ty, ... , T,} using Type 1 channel access procedure, from the
start subframe(s) of the previous transmission(s) of which, N or more subframes have elapsed and neither UL

grant nor AUL-DFI was received, where N = max (contentionWindowS zeTimer, T; burst length+1) if
contentionWindowSizeTimer > 0 and N = O otherwise, for each transmission T;, CW,, is adjusted as following:

- increase CW, for every priority classp € {1,2,3,4} to the next higher allowed value;
- The CW,, is adjusted once

- Elseif the UE transmits transmissions using Type 1 channel access procedure before N subframes have elapsed
from the start of previous UL transmission burst using Type 1 channel access procedure and neither UL grant

nor AUL-DFI isreceived,

- the CW, isunchanged.

ETSI



3GPP TS 37.213 version 16.11.0 Release 16 23 ETSI TS 137 213 V16.11.0 (2023-01)

- If the UE receives an UL grant or an AUL-DFI indicates feedback for one or more previous transmissions { T,
.., T,,} using Type 1 channel access procedure, from the start subframe(s) of the previous transmission(s) of
which, N or more subframes have elapsed and neither UL grant nor AUL-DFI was received, where N = max
(contentionWindowS zeTimer, T; burst length+1) if contentionWindowSzeTimer > 0 and N = O otherwise, the
UE may recompute CW,, as follows:

- The UE reverts CW,, to the value used to transmit at nr, using Type 1 channel access procedure.
- The UE updates CW,, sequentially in the order of the transmission {7y, ... , T}

- If the NDI value for at least one HARQ process associated with HARQ_ID_ref' istoggled, or if the
HARQ-ACK value(s) for at least one of the HARQ processes associated with HARQ_ID_ref' received in
the earliest AUL-DFI after np;+3 indicates ACK,

- for every priority classp € {1,2,3,4} set CW,, = CWpin, p-
- Otherwise, increase CW, for every priority classp € {1,2,3,4}to the next higher allowed value.

- If the UE transmits transmissions using Type 1 channel access procedure before N subframes have elapsed from
the start of previous UL transmission burst using Type 1 channel access procedure and neither UL grant nor
AUL-DFI isreceived,

- CW, isunchanged.

HARQ_ID_ref isthe HARQ process ID of UL-SCH in reference subframe n,..r. The reference subframe n,..f is
determined as follows

- If the UE receives an UL grant or an AUL-DFI in subframe n, , subframe n,, isthe most recent subframe before
subframe n, — 3 in which the UE has transmitted UL-SCH using Type 1 channel access procedure.

- If the UE transmits transmissions including UL-SCH without gaps starting with subframe n, and in
subframes ng, n,, -+, n,, and the UL-SCH in subframe n, is not PUSCH Mode 1 that startsin the second slot
of the subframe, reference subframe n,..; is subframe n,.

- If the UE transmits transmissions including PUSCH Mode 1 without gaps starting with second slot of
subframe n, and in subframes ng, n,, -+, n,, and the, reference subframe n,.. is subframe n, and n,

- otherwise, reference subframe n,..; is subframen,, .

HARQ_ID_ref' isthe HARQ process ID of UL-SCH in reference subframe n.;. The reference subframe n,; is
determined as the start subframe of atransmission T; using Type 1 channel access procedure and of which, N
subframes have elapsed and neither UL grant nor AUL-DFI was received.

If the AUL-DFI with DCI format OA isindicated to a UE that is activated with AUL transmission and transmission
mode 2 is configured for the UE for grant-based uplink transmissions, the spatial HARQ-ACK bundling shall be
performed by logical OR operation across multiple codewords for the HARQ process not configured for autonomous
UL transmission.

If CW,, changes during an ongoing channel access procedure, the UE shall draw a counter N;,,;; and appliesit to the
ongoing channel access procedure.

The UE may keep the value of CW,, unchanged for every priority classp € {1,2,3,4}, if the UE scheduled to transmit
transmissions without gaps including PUSCH in a set subframes ng, n,, -+, n,,—, using Type 1 channel access
procedure, and if the UE is not able to transmit any transmission including PUSCH in the set of subframes.

The UE may keep the value of CW,, for every priority classp € {1,2,3,4} the same as that for the last scheduled
transmission including PUSCH using Type 1 channel access procedure, if the reference subframe for the last scheduled
transmission is also n,. .
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4.2.2.2 Contention window adjustment procedures for UL transmissions
scheduled/configured by gNB

If a UE transmits transmissions using Type 1 channel access procedures that are associated with channel access priority
class p on a channel, the UE maintains the contention window value CW,, and adjusts CW,, for those transmissions
before step 1 of the procedure described in clause 4.2.1.1, using the following steps:

1) For every priority classp € {1,2,3,4}, set CW,, = CWyin, p;

2) If HARQ-ACK feedback is available after the last update of CW,, go to step 3. Otherwisg, if the UE
transmission after procedure described in clause 4.2.1.1 does not include a retransmission or is transmitted
within a duration T,,, from the end of the reference duration corresponding to the earliest UL channel occupancy
after the last update of CW,, go to step 5; otherwise go to step 4.

3) The HARQ-ACK feedback(s) corresponding to PUSCHY(s) in the reference duration for the latest UL channel
occupancy for which HARQ-ACK feedback is availableis used as follows:

a |If at least one HARQ-ACK feedback is'ACK' for PUSCH(s) with transport block (TB) based feedback or at
least 10% of HARQ-ACK feedbacks are 'ACK' for PUSCH CBGs transmitted at |east partially on the
channel with code block group (CBG) based feedback, go to step 1; otherwise go to step 4.

4) Increase CW, for every priority classp € {1,2,3,4} to the next higher allowed value;
5) For every priority classp € {1,2,3,4}, maintain CW, asitis, go to step 2.
The HARQ-ACK feedback, reference duration and duration T,, in the procedure above are defined as the following:

- For the purpose of contention window adjustment in this clause, HARQ-ACK feedback for PUSCH(s)
transmissions are expected to be provided to UE(s) explicitly or implicitly where explicit HARQ-ACK is
determined based on the valid HARQ-ACK feedback in a corresponding CG-DFI as described in clause 10.5 in
[7], and implicit HARQ-ACK feedback is determined based on the indication for a new transmission or
retransmission in the DCI scheduling PUSCH(s) as follows:

- If anew transmission isindicated, 'ACK" is assumed for the transport blocks or code block groupsin the
corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.

- If aretransmission isindicated for TB-based transmissions, 'NACK" is assumed for the transport blocksin the
corresponding PUSCH(S).

- If aretransmission isindicated for CBG-based transmissions, if abit value in the code block group
transmission information (CBGTI) field is'0' or '1' as described in clause 5.1.7.2in [8], 'ACK" or 'NACK' is
assumed for the corresponding CBG in the corresponding PUSCH(S), respectively.

- Thereference duration corresponding to a channel occupancy initiated by the UE including transmission of
PUSCH(s) is defined in this clause as a duration starting from the beginning of the channel occupancy until the
end of the first slot where at least one PUSCH is transmitted over all the resources alocated for the PUSCH, or
until the end of the first transmission burst by the UE that contains PUSCH(s) transmitted over all the resources
allocated for the PUSCH, whichever occurs earlier. If the channel occupancy includes a PUSCH, but it does not
include any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first
transmission burst by the UE within the channel occupancy that contains PUSCH(s) is the reference duration for
CWS adjustment.

- T, = max(Ty, Ts + 1ms) where Ty is the duration of the transmission burst from start of the reference duration
inms and T, = 5ms if the absence of any other technology sharing the channel cannot be guaranteed on along-
term basis (e.g. by level of regulation), and T, = 10ms otherwise.

If a UE transmits transmissions using Type 1 channel access procedures associated with the channel access priority
class p on achannel and the transmissions are not associated with explicit or implicit HARQ-ACK feedbacks as
described above in this clause, the UE adjusts CW,, before step 1 in the procedures described in clause 4.2.1.1, using the
latest CW}, used for any UL transmissions on the channel using Type 1 channel access procedures associated with the
channel access priority class p. If the corresponding channel access priority class p has not been used for any UL
transmission on the channel, CW,, = CW,,;, ,, is used.
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4.2.2.3 Common procedures for CWS adjustments for UL transmissions
The following applies to the procedures described in clauses 4.2.2.1 and 4.2.2.2:
- 1f CW, = CWy4x,p, the next higher alowed value for adjusting CW, is CW4y -

- Ifthe CW, = CW,,4y,p is consecutively used K times for generation of Ny, CW, isreset to CWhy;y ,, Only for
that priority class p for which CW,, = CW,,,,, ,, is consecutively used K times for generation of N,;.. K is
selected by UE from the set of values{1, 2, ...,8} for each priority classp € {1,2,3,4}.

4.2.3 Energy detection threshold adaptation procedure

A UE accessing a channel on which UL transmission(s) are performed, shall set the energy detection threshold (Xtpresn)
to be less than or equal to the maximum energy detection threshold Xrhesh max-

Xthresh max 1S determined as follows:

- If the UE is configured with higher layer parameter maxEnergyDetectionThreshold-r14 or
maxEnergyDetectionThreshold-r 16,

- Xthresh max 1S Set equal to the value signalled by the higher layer parameter;

- otherwise

- the UE shall determine X'rpresn max according to the procedure described in clause 4.2.3.1;

- if the UE is configured with higher layer parameter energyDetectionThreshol dOffset-r14 or
energyDetectionThreshol dOffset-r 16

- XThresh max 1S Set by adjusting X'rpesn max according to the offset value signalled by the higher layer
parameter;

- otherwise
- the UE shall et X7iyesh max = X 'Thresh_max-

If the higher layer parameter absenceOfAnyOther Technology-r16 is not configured to a UE, and the higher layer
parameter ul-toDL-COT-SharingED-Threshold-r16 is configured to the UE, the gNB should use the gNB's transmit
power in determining the resulting energy detection threshold ul-toDL-COT-SharingED-Threshold-r16.

For the case where a UE performs channel access procedures as described in clause 4.2.1.1 for aUL transmission and
CG-UCI isabsent in the UL transmission or CG-UCI is present in the UL transmission and indicates COT-sharing
information other than 'COT sharing not available', X max 1S Set equal to the value provided by the higher layer
parameter ul-toDL-COT-SharingED-Threshold-r16, if provided.

4231 Default maximum energy detection threshold computation procedure

If the higher layer parameter absenceOfAnyOther Technology-r14 or absenceOfAnyOther Technology-r16 is provided

T, 10dB
= X'Thresn_max = min { P * }Where
T

- X, isMaximum energy detection threshold defined by regulatory requirementsin dBm when such
reguirements are defined, otherwise X, = Ty,. + 10dB

otherwise

—72+4+10-log10(BWMHz /20MHz) dBm,
- X,Thr%hfmax = max min{Tmax' }
Tmax —Ta + (Py + 10 -log 1 0(BWMHz /20MHz) — Pry)

where
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- T, = 10dB;

- P, = 23dBm;

- Pry issettothe value of Pemax_Hcasdefined in [3];

- Tra(dBM)=10 - log 10 (3.16228 - 10~8(mW /MHz) - BWMHz (MHz));

- BWMHz isthe single channel bandwidth in MHz.

4.3 Channel access procedures for semi-static channel
occupancy

Channel access procedures based on semi-static channel occupancy as described in this Clause, are intended for
environments where the absence of other technologiesis guaranteed e.g., by level of regulations, private premises
policies, etc. If agNB provides UE(s) with higher layer parameters channel AccessMode-r16 ='semiSatic' by SIB1 or
dedicated configuration, a periodic channel occupancy can be initiated by the gNB every T, within every two
consecutive radio frames, starting from the even indexed radio frame at i - T,, with a maximum channel occupancy time
T, = 0.95T,, where T, = period inms, isahigher layer parameter provided in SemiStaticChannel AccessConfig and i €

{0,1, s 2T—0 — 1}. For determining a Channel Occupancy Time based on semi-static channel access procedures, duration

of any transmission gap within T, is counted in the channel occupancy time.

In the following procedures in this clause, when a gNB or UE performs sensing for evaluating a channel availability, the
sensing is performed at least during a sensing slot duration Tg; = 9us, unless longer sensing duration isrequired (e.g. by
level of regulation), in which case sensing is performed within aduration of T, = 16us. When sensing is performed
within aduration of T;; = 16us, the channel is considered to be idle if the channel is sensed to beidle for total of at
least 5us with at least 4us of sensing occurring in the last 9us time interval in the sensing duration. The corresponding
Xthesh @djustment for performing sensing by agNB or a UE is described in clauses 4.1.5 and 4.2.3, respectively.

A channel occupancy initiated by a gNB and shared with UE(s) satisfies the following:

- ThegNB shall transmit a DL transmission burst starting at the beginning of the channel occupancy time
immediately after sensing the channel to beidle for at least a sensing dlot duration Ty;. If the channel is sensed to
be busy, the gNB shall not perform any transmission during the current period.

- The gNB may transmit a DL transmission burst(s) within the channel occupancy time immediately after sensing
the channel to beidlefor at least a sensing slot duration Ty; if the gap between the DL transmission burst(s) and
any previous transmission burst is more than 16us.

- ThegNB may transmit DL transmission burst(s) after UL transmission burst(s) within the channel occupancy
time without sensing the channel if the gap between the DL and UL transmission burstsis at most 16us.

- A UE may transmit UL transmission burst(s) after detection of aDL transmission burst(s) within the channel
occupancy time as follows:

- If the gap between the UL and DL transmission burstsis at most 16us, the UE may transmit UL
transmission burst(s) after a DL transmission burst(s) within the channel occupancy time without sensing the
channel.

- If the gap between the UL and DL transmission bursts is more than 16us, the UE may transmit UL
transmission burst(s) after a DL transmission burst(s) within the channel occupancy time after sensing the
channel to beidlefor at least a sensing slot duration Ty; within a 25us interval ending immediately before
transmission.

- A UE may beindicated by the gNB to transmit UL transmission burst(s) within the channel occupancy time
without sensing the channel or after sensing the channel to be idle for at least a sensing slot duration T,; within a
25us interval ending immediately before transmission.

- ThegNB and UEs shall not transmit any transmissionsin a set of consecutive symbols for aduration of at least
T, = max(0.05T, ,100us) before the start of the next period.
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If a UE failsto access the channel (s) prior to an intended UL transmission to agNB, Layer 1 notifies higher layers
about the channel access failure.
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