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 Introduction
In RAN1 #101-e meeting, the following agreements were reached:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK16]Agreement:
ChannelAccess-CPext-CAPC and ChannelAccess-CPext fields are applicable for DCI 0_1 and 1_1 respectively for FBE as well, though some combinations may not be valid for FBE and the UE does not expect to be configured with those combinations.
· Discuss the need for related TPs in RAN1#102-e
Agreement:
· For Dynamic grants, UE follows the ul-toDL-CO-SharingED-Threshold-r16, if provided. If this parameter is not provided, the X_thres_max is calculated as in earlier part of Section 4.2.3 of TS37.213
· For Configured grants, no further changes are made to UE operation on top of what has been agreed already in RAN1#100bis-e: “For at least PUSCH transmissions with configured grants, a UE is allowed to choose between the ED threshold given by ul-toDL-CO-SharingED-Threshold-r16 and the default one”
In this contribution, we will share our views on text proposals to discuss and capture at least one of the above agreement in current specs. Besides, some editorial issues is also provided in this contribution.
 Discussion
 CP extension and LBT for FBE
In the last meeting, we have discussed whether to support DCI format 0_1 and DCI format 1_1 for semi-static channel access. For this problem, we think that it can be handled by gNB implementation and it is not necessary to modify the current spec for enhancement CP extension and LBT of UE in FBE operation. If it is supported in FBE operation, we need to balance benefits to do this and costs of standardization. Besides, we still need to consider how to handle additional indicated CAPC information, which is always carried in DCI format 0_1 within the field ChannelAccess-CPext-CAPC and how to cope with indicated Type 2A UL channel access procedure, which is carried in DCI format 0_1 and 1_1, because this Type 2A UL channel access procedure is different with 25us duration LBT specified for FBE operation. Wherein, the Type 2A UL channel access procedure includes two sensing slot duration T_sl=9us while 25us duration LBT specified for FBE operation has only a sensing slot duration T_sl=9us.
Therefore, if the agreement of the last meeting is captured in the current spec, then the above mentioned issues need to be dealt with properly first, such as:
· Balance benefits to do this and costs of standardization;
· Need to consider how to handle additional indicated CAPC information, which is always carried in DCI format 0_1 within the field ChannelAccess-CPext-CAPC;
· How to cope with indicated Type 2A UL channel access procedure, which is carried in DCI format 0_1 and 1_1, because this Type 2A UL channel access procedure is different with 25us duration LBT specified for FBE operation.
Proposal 1: The agreement on CP extension and LBT can be achieved by gNB implementation without modification the current spec. 
 Capturing an agreement on ED threshold for Dynamic and Configured Grant
In the last meeting, the following agreement has been reached but has not been captured in the current spec, e.g., TS 37.213[1].
Agreement:
· For Dynamic grants, UE follows the ul-toDL-CO-SharingED-Threshold-r16, if provided. If this parameter is not provided, the X_thres_max is calculated as in earlier part of Section 4.2.3 of TS37.213
· For Configured grants, no further changes are made to UE operation on top of what has been agreed already in RAN1#100bis-e: “For at least PUSCH transmissions with configured grants, a UE is allowed to choose between the ED threshold given by ul-toDL-CO-SharingED-Threshold-r16 and the default one”
Based on this, the following text proposal #1 can be considered..
--------------------------------------------------------- Start of TP #1-----------------------------------------------------------------
[bookmark: _Toc28873166][bookmark: _Toc44669032][bookmark: _Toc35593624][bookmark: _Toc524694444][bookmark: _Toc28873153][bookmark: _Toc35593611]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 () to be less than or equal to the maximum energy detection threshold .
 is determined as follows:
-	If the UE is configured with higher layer parameter maxEnergyDetectionThreshold-r14 or maxEnergyDetectionThreshold-r16, 
-	 is set equal to the value signalled by the higher layer parameter;
-	otherwise
-	the UE shall determine  according to the procedure described in clause 4.2.3.1;
-	if the UE is configured with higher layer parameter energyDetectionThresholdOffset-r14 or energyDetectionThresholdOffset-r16
-	 is set by adjusting  according to the offset value signalled by the higher layer parameter;
-	otherwise
-	the UE shall set .
If the higher layer parameter absenceOfAnyOtherTechnology-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. 
[bookmark: _Hlk24365483][bookmark: _Hlk24365304]For the case where a UE performs channel access procedures as described in clause 4.2.1.2.1 and shares its corresponding channel occupancy time with the gNB, for scheduling UL transmission,  is set equal to the value provided by the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16, if provided. Otherwise,  is set by the above method in Section 4.2.3.1. For configured grant UL transmission,  is determined by UE to choose the energy detection threshold given by the higher layer parameter ul-toDL-COT-SharingED-Threshold-r16 if provided and the above method in Section 4.2.3.1
--------------------------------------------------------- End of TP #1-----------------------------------------------------------------
Proposal 2: It is proposed to capture an agreement “for Dynamic grants, UE follows the ul-toDL-CO-SharingED-Threshold-r16, if provided. If this parameter is not provided, the X_thres_max is calculated as in earlier part of Section 4.2.3 of TS37.213; For Configured grants, a UE is allowed to choose between the ED threshold given by ul-toDL-CO-SharingED-Threshold-r16 and the default one” in Section 4.2.3 of the latest version of TS 37.213.
 Editorial issues
FBE issue
------------------------------------------------------------- Start of TP #2--------------------------------------------------------
[bookmark: _Toc35593626][bookmark: _Toc28873168]4.3	Channel access procedures for semi-static channel occupancy
If the absence of any other technology and other nodes with ChannelAccessMode-r16 = "dynamic" or ChannelAccessMode-r16 is absent sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and  . 
<unchanged part omitted>
--------------------------------------------------------- End of TP #2----------------------------------------------------------------
As shown in Part 1 in the Appendix, FBE operation for the scenario where it is guaranteed that LBE nodes are absent on a long term basis (e.g., by level of regulation) in TS 38.889. Therefore, it is proposed to capture the assumption for the description of FBE.
Proposal 3: It is proposed to add “and other nodes with ChannelAccessMode-r16 = "dynamic"or ChannelAccessMode-r16 is absent” after “any other technology”, to clarify the FBE scenario in Section 4.3 of the latest version of TS 37.213.
In RAN1 #99 meeting, there are several agreement related to FBE as shown in Part1 in the Appendix. The fixed frame period(FFP) is provided by SIB1 or dedicated configuration. Based on this agreement, we proposed removing “by SIB1 or dedicated configuration” after “ChannelAccessMode-r16 ='semistatic'”, and adding the words in front of “in SemiStaticChannelAccessConfig” to make sure the agreement is much more clear and accurate.
Based on this, the following Text Proposal #3 can be considered:
----------------------------------------------------------------- Start of TP #3--------------------------------------------------------
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at with a maximum channel occupancy time , where   in , is a higher layer parameter provided by SIB1 or dedicated configuration  in semiStaticChannelAccessConfig-r16 and . 
<unchanged part omitted>
--------------------------------------------------------- End of TP #3----------------------------------------------------------------
Proposal 4: It is proposed to remove “by SIB1 or dedicated configuration” after “ChannelAccessMode-r16 ='semistatic'” and add the words in front of “in SemiStaticChannelAccessConfig” in Section 4.3 of the latest version of TS 37.213.





In the current spec, there are two independent parameters: starting position index as denoted by “”and FFP value as denoted by “”. It may cause unnecessary ambiguity, e.g.,  is mistaken for a function of variable x. To avoid such ambiguity, we suggest to change the notation of starting position index form “” to “”.
----------------------------------------------------------------- Start of TP #4--------------------------------------------------------
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and 
. 
<unchanged part omitted>
--------------------------------------------------------- End of TP #4----------------------------------------------------------------


Proposal 5: It is proposed to change the parameter form “” to “” in Section 4.3 of the latest version of TS 37.213.
There are also several typo corrections, e.g. “Period” should be replaced by “period” and “semiStaticChannelAccessConfig-r16” should be replaced by “SemiStaticChannelAccessConfig”, according to Part 2 of the Appendix.
----------------------------------------------------------------- Start of TP #5--------------------------------------------------------
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where   = period in , is a higher layer parameter provided in  sSemiStaticChannelAccessConfig-r16 and . 
<unchanged part omitted>
--------------------------------------------------------- End of TP #5----------------------------------------------------------------
Proposal 6: It is proposed to change the higher layer parameters from “Period” to “period” and “semiStaticChannelAccessConfig-r16” to “SemiStaticChannelAccessConfig” in Section 4.3 of the latest version of TS 37.213 .
CAPC selection in RAR
[bookmark: _GoBack]------------------------------------------------------- Start of TP #6-----------------------------------------------------------------
4.1.3	DL channel access procedures in a shared channel occupancy
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 is at most . In this case the following applies:
-	If the gap is , 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.
-	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 clause 4.1.2.3.
For the case where a gNB acquires a channel occupancy time (COT) using channel access procedures as described in subclause 4.1.1 and shares the corresponding channel occupancy time (COT) with a UE, the UE assumes channel access priority class (CAPC) value p=4 used by gNB to obtain channel occupancy time (COT) if channel access priority class (CAPC) used by gNB is not indicated explicitly in UL grant of RAR.
-------------------------------------------------------- End of TP #6----------------------------------------------------------------
The reference to the modification for Section 4.1.3 of TS 37.213 is based on the agreement of RAN1 #99 meeting in Part3 of the Appendix.
Proposal 7: It is proposed to capture a missing agreement that “In RAR, the UE assumes CAPC=4 was used by the gNB to acquire the CO when CAPC is not indicated explicitly” in Section 4.1.3 of the latest version of TS 37.213.

 Conclusion
In this contribution, the following text proposals are provided:
Proposal 1: The agreement on LBT extension and LBT can be achieved by gNB implementation without modification the current spec. 
Proposal 2: It is proposed to capture an agreement “for Dynamic grants, UE follows the ul-toDL-CO-SharingED-Threshold-r16, if provided. If this parameter is not provided, the X_thres_max is calculated as in earlier part of Section 4.2.3 of TS37.213; For Configured grants, a UE is allowed to choose between the ED threshold given by ul-toDL-CO-SharingED-Threshold-r16 and the default one” in Section 4.2.3 of the latest version of TS 37.213.
Proposal 3: It is proposed to add “and other nodes with ChannelAccessMode-r16 = "dynamic"or ChannelAccessMode-r16 is absent” after “any other technology”, to clarify the FBE scenario in Section 4.3 of the latest version of TS 37.213.
Proposal 4: It is proposed to remove “by SIB1 or dedicated configuration” after “ChannelAccessMode-r16 ='semistatic'” and add the words in front of “in SemiStaticChannelAccessConfig” in Section 4.3 of the latest version of TS 37.213.


Proposal 5: It is proposed to change the parameter form “” to “” in Section 4.3 of the latest version of TS 37.213.
Proposal 6: It is proposed to change the higher layer parameters from “Period” to “period” and “semiStaticChannelAccessConfig-r16” to “SemiStaticChannelAccessConfig” in Section 4.3 of the latest version of TS 37.213 .
Proposal 7: It is proposed to capture a missing agreement that “In RAR, the UE assumes CAPC=4 was used by the gNB to acquire the CO when CAPC is not indicated explicitly” in Section 4.1.3 of the latest version of TS 37.213.
[bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0995] Reference
[1] 3GPP TS 37.213 V16.2.0, Physical layer procedures for shared spectrum channel access, 2020-07 
[2] 3GPP TS 38.889 v16.0.0, Study on NR-based access to unlicensed spectrum, 2018-12
[3] 3GPP TS 38.331 V16.1.0 Radio Resource Control (RRC) protocol specification, 2020-07
 Appendix
 Part 1
In Section 7.2.1.1 of 38.889 [2], for FBE operation scenario, it is guaranteed that LBE nodes are absent on a long term basis showed as following:
It has been identified that FBE operation for the scenario where it is guaranteed that LBE nodes are absent on a long term basis (e.g., by level of regulation) and FBE gNBs are synchronized can achieve the following: Ability to use frequency reuse factor 1; Lower complexity for channel access due to lack of necessity to perform random backoff. 
It is noted that this does not imply that LBE does not have benefits in similar scenarios although there are differences between the two modes of operation. It is also noted that FBE may also have some disadvantages compared to other modes of operation such as LBE, e.g., a fixed overhead for idle time during a frame.
Agreement:
· The fixed frame period is restricted to values of {1ms, 2ms, 2.5ms, 4ms, 5ms, 10ms} (this is including the idle period) 
· The starting positions of the FFPs within every two radio frames starts from an even radio frame and are given by i*P where i={0,1,.., 20/P-1} where P is the fixed frame period in ms
· The idle period for a given SCS = ceil( Minimum idle period allowed by regulations / Ts) where 
· Minimum idle period allowed = max(5% of FFP, 100us)
· Ts is the symbol duration for the given SCS
· Note: Offset does not need to be signaled via RRC
Agreement:
For FBE operation
· FFP configuration is included in SIB-1 
· FFP configuration can be signaled for a UE with UE-specific RRC signaling

Text from’DRAFT R1-1913674 Consolidated parameter list for Rel-16 NR after RAN1 99 v9’
	ChannelAccessMode-r16
	Add in SIB1 and ServingCellConfigCommon
If the field is configured as “semistatic”, the channel access procedures for semi-static channel occupancy as described in subclause 4.3 in TS 37.213 are applied. Otherwise, if the field is configured as  “dynamic” or if the field is absent, the channel access procedures  in TS 37.213, with exception of  subclause 4.3 of TS 37.213, are applied.



 Part 2

In TS 38.331-g10 [3]:
SemiStaticChannelAccessConfig ::=             SEQUENCE {
   period                  ENUMERATED {ms1, ms2, ms2dot5, ms4, ms5, ms10}
}
 Part 3
Agreement:in RAN1 #99 meeting
At least for LBE operation:
· For signaling of LBT type & CP extension for both Fallback DL assignment and Fallback UL Grant, the following table is used:
	LBT Type
	CP extension

	Cat1 16 µs
	C2*symbol length – 16 us – TA

	Cat2 25 µs
	C3*symbol length – 25 us – TA

	Cat2 25 µs
	C1*symbol length – 25 us

	Cat4
	0



· CAPC is not indicated explicitly: 
· For the UL grants 
· The UE assumes CAPC=4 was used by the gNB to acquire the CO, 
· For UE initiated COTs (Cat4 case) the UE may select the CAPC by itself.
· Note: The mapping between priority classes and traffic classes follows the same mechanism as defined for UL CG transmissions.
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