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 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK16]In this contribution, we will share our views on text proposals for TS 37.213 V16.0.0, wherein, changed/updated Section includes 4.1.1, 4.1.2, 4.1.3, 4.2.1, 4.2.2.2 and 4.2.3.1, the reference to change/update can found in the each part of the Appendix. 
 Text Proposal for TS 37.213
The following changes to TS 37.213 V16.0.0 [1] are proposed:
--------------------------------------------------------- Start of TP #1-----------------------------------------------------------------
[bookmark: _Toc28873130][bookmark: _Toc524694427]4.1.1	Type 1 DL channel access procedures
This subclause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The subclause is applicable to the following transmissions:
-	Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
[bookmark: _Hlk26439519]-	Transmission(s) initiated by a gNB including discovery burst multiplexed with unicast PDSCH with user plane data, or unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data, 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 larger than   or the transmission causes the discovery burst duty cycle to exceed . 
<unchanged part omitted>
[bookmark: _Hlk26439537][bookmark: _Hlk26479819]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 subclause. 
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 discovery burst multiplexed with unicast PDSCH with user plane data, or, unicast PDSCH with user plane data and unicast PDCCH scheduling user plane data. 
For  and  , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), , otherwise, .
--------------------------------------------------------- End of TP #1-----------------------------------------------------------------
The reference to the modification for Section 4.1.1 is based on the agreement of RAN1 #96bis meeting, which can be found in the Part1 of the Appendix.
Proposal 1: It is proposed to update Section 4.1.1 of the latest version of TS 37.213 as mentioned above.

--------------------------------------------------------- Start of TP #2-----------------------------------------------------------------
[bookmark: _Toc524694428][bookmark: _Toc28873132]4.1.2	Type 2 DL channel access procedures
This subclause 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 subclause 4.1.2.1.
Type 2A channel access procedures as described in subclause 4.1.2.1 are 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 , 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 , and the discovery burst duty cycle is at most , or
-	Transmission(s) by an eNB/ gNB following transmission(s) by a UE after a gap of   in a shared channel occupancy as described in subclause 4.1.3. 
Type 2B or Type 2C DL channel access procedures as described in subclause 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 a gap of  or up to , respectively, in a shared channel occupancy as described in subclause 4.1.3.
--------------------------------------------------------- End of TP #2-----------------------------------------------------------------
The reference to the modification for Section 4.1.2 is based on the agreement of RAN1 #82bis meeting and the TS 37.213 V15.2.0 [2], which can be found in the Part2 of the Appendix.
Proposal 2: It is proposed to update Section 4.1.2 of the latest version of TS 37.213 as mentioned above.

--------------------------------------------------------- Start of TP #3-----------------------------------------------------------------
[bookmark: _Toc524694429][bookmark: _Toc28873136]4.1.3	DL channel access procedures in a shared channel occupancy
[bookmark: _Hlk26442137]<unchanged part omitted>
If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in subclause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a PUSCH transmission on scheduled or configured resources by the UE after a gap as follows:
-	The transmission 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 data is only transmitted to the UE that initiated the channel occupancy. 
-	If the higher layer parameters ULtoDLul-toDL-CO-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. 
-	If the gap is up to , the gNB can transmit the transmission on the channel after performing Type 2C DL channel access as described in subclause 4.1.2.3.
-	If the gap is   or , the gNB can transmit the transmission on the channel after performing Type 2A or Type 2B DL channel access procedures as described in subclause 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 ULtoDLul-toDL-CO-SharingED-Threshold-r16 is provided, the UE is configured by cg-COT-SharingList-r16 where cg-COT-SharingList-r16 provides a table configured by higher layer. Each row of the table provides a channel occupancy information given by higher layer parameter cgCG-COT-Sharing-r16. One row of the table is configured for indicating that the channel occupancy information is not available.
-	If the 'COT sharing information' in CG-UCI indicates a row index that corresponds to a cgCG-COT-Sharing-r16 that provides channel occupancy information, the gNB can share the UE channel occupancy assuming a channel access priority class p=CAPCchannelAccessPriority-r16 and starting from O=offset-r16 slots from the end of the slot where CG-UCI is detected, for a duration of D=duration-r16 slots assuming a channel access priority class p= CAPCchannelAccessPriority-r16 where duration-r16, offset-r16, CAPCchannelAccessPriority-r16 are higher layer parameters provided by cgCG-COT-Sharing-r16 as cgCG-COT-Sharing-r16 ={ duration-r16, offset-r16, CAPCchannelAccessPriority-r16}. 
-	If the higher layer parameter ULtoDLul-toDL-CO-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-r16 symbols from the end of the slot where CG-UCI is detected, where cg-COT-SharingOffset-r16 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.
<unchanged part omitted>
--------------------------------------------------------- End of TP #3-----------------------------------------------------------------
According to the latest version of document 38.331, herein, it is proposed to update the above parts in order to better align with TS 38.331, details can refer to the Part 3 of the Appendix.
Proposal 3: It is proposed to update Section 4.1.3 of the latest version of TS 37.213 as mentioned above.

--------------------------------------------------------- Start of TP #4-----------------------------------------------------------------
[bookmark: _Toc524694440][bookmark: _Toc28873150]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 procedure is described in subclause 4.2.1.1. Type 2 channel access procedure is described in subclause 4.2.1.2. 
In case of NR, if the UE initiates Type 1 or Type 2 channel access procedure to transmit a transmission and execution of the corresponding channel access procedure results in the UE not transmitting the transmission, then the physical layer sends an LBT failure indication to the higher layers.
If a UL 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 subclause. 
<unchanged part omitted>
--------------------------------------------------------- End of TP #4-----------------------------------------------------------------
Based on LS from RAN2 on consistent Uplink LBT failure detection mechanism [3], relevant agreements on the detection of consistent uplink LBT failure and subsequent recovery and the subclause 5.X of the latest version of NR-U MAC Running CR 38.321, herein, it is proposed to update the above parts in order to better align with TS 38.321, details can refer to the Part 4 of the Appendix.
Proposal 4: It is proposed to capture new feature in Section 4.2.1 of the latest version of TS 37.213 as mentioned above.


--------------------------------------------------------- Start of TP #5-----------------------------------------------------------------
[bookmark: _Toc28873164]4.2.2.2	Contention window adjustment procedures for UL transmissions scheduled/configured by gNB
<unchanged part omitted>
The HARQ-ACK feedback, reference duration and duration   in the procedure above are defined as the following:
-	HARQ-ACK feedback for PUSCH(s) transmissions are expected to be provided to UE(s) explicitly or implicitly where implicit HARQ-ACK feedback for the purpose of contention window adjustment in this subclause, is determined based on the indication for a new transmission or retransmission in the DCI scheduling PUSCH(s) as follows:
-	If a new transmission is indicated, 'ACK' is assumed for the transport blocks or code block groups in the corresponding PUSCH(s) for the TB-based and CBG-based transmission, respectively.
-	If a retransmission is indicated for TB-based transmissions, 'NACK' is assumed for the transport blocks in the corresponding PUSCH(s).
-	If a retransmission is indicated for CBG-based transmissions, if a bit value in the code block group transmission information (CBGTI) field is '0' or '1' as described in subclause 5.1.7.2 in [8], 'ACK' or 'NACK' is assumed for the corresponding CBG in the corresponding PUSCH(s), respectively.
[bookmark: _GoBack]-	The reference duration corresponding to a channel occupancy initiated by the UE including transmission of PUSCH(s) is defined in this subclause as a duration starting from the beginning of the channel occupancy until the end of the first slot where at least one unicast PUSCH is transmitted over all the resources allocated for the PDSCHPUSCH, or until the end of the first transmission burst by the gNB UE that contains unicast PUSCH(s) transmitted over all the resources allocated for the PDSCHPUSCH, whichever occurs earlier. If the channel occupancy includes a unicast PDSCHPUSCH, but it does not include any unicast PDSCHPUSCH 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.
<unchanged part omitted>
--------------------------------------------------------- End of TP #5-----------------------------------------------------------------
Here is only typo error, changed it from “PDSCH” to “PUCCH” and “gNB” to “UE” according to the agreement of RAN1 #98 meeting, which can refer to the Part 5 of the Appendix.
Proposal 5: It is proposed to update Typo error in Section 4.2.2.2 of the latest version of TS 37.213 as mentioned above.


--------------------------------------------------------- Start of TP #6-----------------------------------------------------------------

[bookmark: _Toc524694445][bookmark: _Toc28873167]4.2.3.1	Default maximum energy detection threshold computation procedure
If the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided
-	 where 
-	 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
otherwise
-	
where
-	;
-	;
-	 is the set to the value of PCMAX_H,c as defined in [3];
-	;
-	 is the single channel bandwidth in MHz.
--------------------------------------------------------- End of TP #6-----------------------------------------------------------------
This part is only typo error for formula, changed it from “” to “ ”.
Proposal 6 : It is proposed to update Typo error for formula in Section 4.2.3.1 of the latest version of TS 37.213 as mentioned above.

 Conclusion
In this contribution, the following text proposals are provided:
Proposal 1: It is proposed to update Section 4.1.1 of the latest version of TS 37.213 as mentioned above.
Proposal 2: It is proposed to update Section 4.1.2 of the latest version of TS 37.213 as mentioned above.
Proposal 3: It is proposed to update Section 4.1.3 of the latest version of TS 37.213 as mentioned above.
Proposal 4: It is proposed to capture new feature in Section 4.2.1 of the latest version of TS 37.213 as mentioned above.
Proposal 5: It is proposed to fix typo error in Section 4.2.2.2 of the latest version of TS 37.213 as mentioned above.
Proposal 6: It is proposed to fix typo error for formula in Section 4.2.3.1 of the latest version of TS 37.213 as mentioned above.
[bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0995][bookmark: IDX-CHP-8-0993] Reference
[1] 3GPP TS 37.213 V16.0.0, Physical layer procedures for shared spectrum channel access, 2020-01 
[2] 3GPP TS 37.213 V15.2.0, Physical layer procedures for shared spectrum channel access, 2019-03
[3] R2-1916380, LS on consistent Uplink LBT failure detection mechanism, Qualcomm, Nov, 2019
 Appendix
 Part 1
Agreement ( RAN1 #96Bis meeting ):
The following agreement from the SI is updated as shown:
Table 7.2.1.3.1-1: Channel access schemes for gNB as LBE device
	
	Cat 2 LBT
	Cat 4 LBT

	DRS alone or multiplexed with non-unicast data (e.g. OSI, paging, RAR) 
	When the DRS duty cycle ≤1/20, and the total duration is up to 1 ms: 25 µs Cat 2 LBT is used (as in LAA)
	When DRS duty cycle is > 1/20, or total duration > 1 ms
Cat4 with any channel access priority class value can be used 

	DRS multiplexed with unicast data 
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data

	PDCCH and PDSCH
	N/A except for the cases discussed in the Note below
	Channel access priority class is selected according to the multiplexed data



 Part 2
Agreements: (RAN1 #82bis meeting)
· A DL transmission burst (which may not start with the DRS) containing DRS without PDSCH within the DMTC immediately follows a single idle observation interval of at least 25 us
· The total duration of the DL transmission burst is not longer than 1 ms (i.e. x = 0 from previous agreement)

Original Text in 3GPP TS 37.213 V15.2.0 (2019-03):
4.1.2	Channel access procedure for transmissions including discovery signal transmission(s) and not including PDSCH









An eNB may transmit a transmission including discovery signal but not including PDSCH on a carrier on which LAA Scell(s) transmission(s) are performed immediately after sensing the channel to be idle for at least a sensing interval  and if the duration of the transmission is less than 1 ms.  consists of a duration immediately followed by one slot duration  and includes an idle slot duration at start of . The channel is considered to be idle for if it is sensed to be idle during the slot durations of .
 Part 3

Text from “R2-191xxxx_38331_(REL-16)_NRU_RRC_RunningCR_Jan2020_forMerge_v2”
ChannelAccess-Config-r16 ::=                  SEQUENCE {
    maxEnergyDetectionThreshold-r16     INTEGER(-85..-52),
    energyDetectionThresholdOffset-16   INTEGER (-20..-13),
    ul-toDL-CO-SharingED-Threshold-r16  INTEGER (-85..-52)    OPTIONAL,   -- Need R
    absenceOfAnyOtherTechnology-r16     ENUMERATED {true}     OPTIONAL    -- Need R
}
ConfiguredGrantConfig ::=           SEQUENCE {
…
    cg-RetransmissionTimer-r16             INTEGER (1..64)        OPTIONAL,   -- Need R
    cg-minDFI-Delay-r16                    INTEGER (1..ffsValue)  OPTIONAL,   -- Need R Upper limit 7 FFS
    cg-nrofPUSCH-InSlot-r16                INTEGER (1..ffsValue)  OPTIONAL,   -- Need R
    cg-nrofSlots-r16                       INTEGER (1..ffsValue)  OPTIONAL,   -- Need R
    cg-StartingFullBW-InsideCOT-r16        ENUMERATED{ffs)        OPTIONAL,   -- Need R
    cg-StartingFullBW-OutsideCOT-r16       ENUMERATED{ffs)        OPTIONAL,   -- Need R
    cg-StartingPartialBW-InsideCOT-r16     ENUMERATED{ffs)        OPTIONAL,   -- Need R
    cg-StartingPartialBW-OutsideCOT-r16    ENUMERATED{ffs)        OPTIONAL,   -- Need R
    cg-CG-UCI-Multiplexing                 ENUMERATED {enabled}   OPTIONAL,   -- Need R
    cg-COT-SharingOffset-r16               INTEGER (1..ffsValue)  OPTIONAL,   -- Need R
[bookmark: _Hlk31667656]    cg-HARQ-Processes-r16                  BIT STRING (SIZE (16)) OPTIONAL,   -- Need R
    betaOffsetCG-UCI-r16                   INTEGER (1..ffsValue)  OPTIONAL,   -- Need R
    useInterlacePUSCH-Dedicated-r16        ENUMERATED {enabled}  OPTIONAL,   -- Need R
    cg-COT-SharingList-r16                 SEQUENCE (SIZE (1..ffsValue)) OF CG-COT-Sharing-r16 OPTIONAL   -- Need R
    ]]}

CG-COT-Sharing-r16 ::= SEQUENCE {
    duration-r16                      INTEGER (1..ffsValue),
    offset-r16                        INTEGER (1..ffsValue),
    channelAccessPriority-r16         INTEGER (1..4)
}

 Part 4
RAN2 has agreed a mechanism for the detection of consistent uplink LBT failure and subsequent recovery. In particular, the following were agreed in the RAN2 meetings:
RAN2#107 agreements:

	L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 



RAN2#107bis agreements:

Agreements:
1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell if there is another BWP with configured RACH resources.    
3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.   “ 
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.   
5. “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  
6. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  FFS whether the MAC CE can be used to report failure on PCell

RAN2#108 agreements:

Agreements:
1. UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem, using the same framework as BFR.
2. MAC CE for UL LBT problem has higher priority than data but lower priority than the BFR MAC CE.
3. The MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
4. The MAC CE can report multiple failed Cells.   The MAC CE format should support multiple entries to indicate all the Cells which have already declared consistent UL LBT failure.   UL LBT MAC CE includes Cell index(s) where UL LBT failure occurs.  FFS if anything additional is needed for SpCell.  
5. FFS on how to cancel MAC CE (at the point of assembly) [CB] 
6. When consistent UL LBT failure is declared on SpCell, UE triggers MAC CE to indicate where failure happened.  The MAC CE is sent on the BWP that the UE switched to during RA procedure [CB]
7. A new failure type for PSCell consistent UL LBT failure is added in the SCGFailureInformation. 
8. No new re-establishment cause is introduced in the RRC re-establishment message.  “Other” failure will be used
The suggestion from RAN2 LS is as follows:
RAN2 would like to respectfully request RAN1 to take the above RAN2 agreements into account and introduce uplink LBT failure indication in their specifications if needed

Text from “Draft 108#75 Phase 2 NR-U MAC Running CR 38321 v3”
5.X	LBT operation
5.X.1 General
[bookmark: _Hlk19108061][bookmark: _Hlk23463542]The lower layer may perform an LBT procedure, see TS 37.213 [XX], according to which a transmission is not performed if the channel is identified as being occupied. When lower layer performs an LBT procedure before a transmission and the transmission is not performed, an LBT failure indication is sent to the MAC entity from lower layers. Unless otherwise specified, when LBT procedure is performed, actions related to "is transmitted" and "transmission is performed" shall not be performed if an LBT failure indication is received from lower layers.
Editor’s Note: This introduces LBT procedures and implements the last part of agreement “As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies) from PHY is used.” and agreement “MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure”.
5.X.2 LBT failure detection and recovery procedure
The MAC entity may be configured by RRC with a consistent LBT failure recovery procedure. Consistent LBT failure is detected per UL BWP by counting LBT failure indications, for all UL transmissions, from the lower layers to the MAC entity.
 Part 5
Agreement (RAN1 #98 meeting):
For a UE initiated channel occupancy the reference duration for CWS adjustment is defined as follows.
· For a CO with PUSCH(s) and for each set of LBT bandwidths for which a single contention window is maintained, the reference duration for CWS adjustment is from the beginning of the CO until the end of the first slot where at least one PUSCH is transmitted over all the resources allocated 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 CO has a PUSCH, but doesn’t have any PUSCH transmitted over all the resources allocated for that PUSCH, then, the duration of the first transmission burst by the UE within the CO that contains PUSCH(s) is the reference duration for CWS adjustment.
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