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1. Introduction
In this contribution, we discuss remaining issues on DL signals and channels for NR-U.

2. Remaining issues
2.1. Search space set switching
2.1.1. Timer value decrement per serving cell
[bookmark: _Hlk32502068][bookmark: _Hlk32501757]Issue #1: Timer value decrement when DCI format 2_0 monitoring is not configured
The current TS38.213 describes a timer value decrement only for the serving cell where the UE monitoring PDCCH for detection of DCI format 2_0. However, search space set switching should be performed in every serving cell, if no serving cell group is configured. Therefore, we propose capturing it in the Spec.
In addition, there is a missing case, that is, when a serving cell group is configured but DCI format 2_0 monitoring is not configured in any serving cell within the serving cell group. It should be studied whether/how to handle this case.

Proposal 1:
· TS38.213 to capture a timer value decrement procedure for cases where the timer is managed per serving cell.
· Adopt the following Text proposal #1.
· Discuss whether/how to handle the case when a serving cell group is configured but DCI format 2_0 monitoring is not configured in any serving cell within the serving cell group.

	Text proposal #1
--------- beginning of text proposal for TS 38.213 
<omitted>

10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a DL BWP of a serving cell. If the UE is not provided SearchSpaceSwitchingGroup-r16, the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell. If the UE is provided SearchSpaceSwitchingGroup-r16 and if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0 on any serving cell that is indicated by the searchSpaceSwitchingGroup-r16, The the UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<omitted>




2.1.2. Initial search space set group after RRC configuration

[bookmark: _Hlk32514697]Issue #2: PDCCH monitoring behaviour right after RRC configuration for search space set switching
The agreement on search space set group switching from RAN1#99 [1] is well reflected into the current specification of TS38.213. On the other hand, there is a missing case. The current switching behaviour is defined by assuming that UE monitors either PDCCH according to search space sets with group index 0 or PDCCH according to search space sets with group index 1 at a given time. However, the current Spec does not specify which group index is assumed for PDCCH monitoring right after RRC configuration for search space set switching. Considering the group index 0 was assumed as fallback state during RAN1#99 discussions, we propose that, if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.

Proposal 2:
· TS38.213 to capture that an initial search space set group after RRC configuration is group #0.
· Adopt the following Text proposal #2.

	Text proposal #2
--------- beginning of text proposal for TS 38.213 
<omitted>

10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If the UE is provided a group index by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell, and if the UE has not started to monitor PDCCH according to either search space sets with group index 0 or search space sets with group index 1, the UE starts monitoring PDCCH according to search space sets with group index 0 and does not monitor PDCCH according to search space sets with group index 1 on the serving cell.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<omitted>



2.1.3. Fallback to group#0 when DCI format 2_0 is not detected

[bookmark: _Hlk32517153]Issue #3: search space set switching behaviour when UE fails to detect DCI format 2_0
[bookmark: _Hlk32517543]The current TS38.213 does not describe search space set switching behaviour for the case when UE monitors search space set with group index 1 and fails to detect DCI format 2_0. In this particular case, whether to fallback to search space set with group index 0 or not should be determined by referring to the timer value. In other words, the behaviour defined in the third bullet should apply irrespective of whether DCI format 2_0 is detected or not. To capture this behaviour, we propose moving the third bullet to outside of the if condition of “detects DCI format 2_0”. 

Proposal 3:
· TS38.213 to capture timer-based or CO duration-based fallback to search space set group #0 when search space set with group index 1 is monitored and DCI format 2_0 is not detected.
· Adopt the following Text proposal #3.

	[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315]Text proposal #3
--------- beginning of text proposal for TS 38.213 
<omitted>

10.4	Search space set switching
A UE can be provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the a detected DCI format 2_0, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with a detectedthe DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

<omitted>




2.2. DCI format 2_0 related procedures
2.2.1. Configurations of availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16
According to the RRC parameter list for Rel-16 features [2], the configurations of availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16 are to be included in slotformatindictor information element, and the current RAN2 running CR [3] is drafted based on that request from RAN1. However, they are not in line with TS38.213 in which those configurations are per serving cell of the set of serving cells. We believe that our intention was what is captured in TS38.213. Therefore, we should update the RRC parameter list accordingly.

Proposal 4:
· Configurations of availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16 should be added in SlotFormatCombinationsPerCell, not in SlotFormatIndicator.
· Update the RRC parameter list as follows.

	
	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description

	NR_unlic-Core
	DL signals and channels
	　
	　
	　
	　
	availableLBT-BandwidthsPerCell-r16
availableRB-SetPerCell-r16
	New
	　
	[bookmark: _Hlk36751280]Add in SlotFormatCombinationsPerCellSlotFormatIndicator.
Provides position in DCI of the bit(s) indicating the availability of RB sets (corresponding to LBT bandwidths) of a serving cell with index servingCellId. A list of availableLBT-BandwidthsPerCell-r16 availableRB-SetsPerCell-r16 objects is configured for one or more serving cells. FFS how the RB ranges for each LBT bandwidth is signaled/derived

	NR_unlic-Core
	DL signals and channels
	　
	　
	　
	　
	CO-DurationPerCell-r16
	New
	　
	Add in SlotFormatCombinationsPerCellSlotFormatIndicator. 
If configured, provides position in DCI of the bit field indicating Channal Occupancy duration for serving cell servingCellId.
A list of CO-DurationPerCell-r16 objects is configured for one or more serving cells. 
FFS if DCI-FieldLength can be a single value, in which case, signaling is not needed.
FFS whether/how to design CO-DurationList-r16, which defines how to interpret each bit field value to a CO duration value.
This parameter is optionally configured. If not configured, the UE uses SFI indication to determine the channel occupancy duration (if SFI is available).
FFS: Details of SFI indication of duration.

	NR_unlic-Core
	DL signals and channels
	　
	　
	　
	　
	CO-DurationList-r16
	New
	　
	Add in CO-DurationPerCell-r16

	NR_unlic-Core
	DL signals and channels
	　
	　
	　
	　
	SearchSpaceSwitchTrigger-r16
	New
	　
	Add in SlotFormatCombinationsPerCellSlotFormatIndicator. 
If configured, provides position in DCI of the bit field indicating search space switching flag for a group of serving cells in searchSpaceSwitchingGroup-r16. A list of SearchSpaceSwitchTrigger-r16 objects is configured for one or more groups of serving cells.








2.2.2. UE behaviours outside of CO duration
So far, it has not been clarified how CO duration affects UE behaviours. In our view, the UE behaviours for outside of CO duration should follow the ones for the cases when the UE has not detected the DCI format 2_0 providing the slot format for the concerned resources (e.g. performing PDCCH monitoring, not performing higher-layer configured DL receptions).
In addition, the current Spec does not capture the case where CO duration indication is configured but SFI is not configured. For the symbols that CO duration indication indicates as inside of CO and if the UE is not configured to monitor SFI, the UE should assume the procedure defined in 11.1 (i.e. follow semi-static UL/DL configuration) for those symbols.


Proposal 5:
· UE behaviours for outside CO duration should be the same as for the case when the UE has not detected a DCI format 2_0 providing a slot format.
· Adopt the 1st and 2nd paragraphs in the following Text proposal #5.


Proposal 6:
· If a UE is not configured SFI and is configured CO duration indication, and for inside of CO duration, the UE follows the behaviours defined in subclause 11.1.
· Adopt the 3rd paragraph in the following Text proposal #5.

	Text proposal #5
--------- beginning of text proposal for TS 38.213 
<omitted>
11.1.1	UE procedure for determining slot format
<omitted>
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink and to detect a DCI format 1_0, a DCI format 1_1, or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot.
For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot and if a UE is not provided a location of a SFI-index field in DCI format 2_0 by positionInDCI, the UE shall consider that the UE has not detected a DCI format 2_0 providing a slot format for the set of symbols if the set of symbols is indicated by the DCI format 2_0 as not being within a remaining channel occupancy duration by a channel occupancy duration field.
For a set of symbols of a slot of which a slot format is indicated by a DCI format 2_0 and by an SFI-index field, a UE shall consider that the UE has not detected a DCI format 2_0 providing the slot format for the set of symbols if the set of symbols is indicated by the DCI format 2_0 as not being within a remaining channel occupancy duration by a channel occupancy duration field.
For a set of symbols of a slot and if a UE is not provided a location of a SFI-index field in DCI format 2_0 by positionInDCI, the UE transmits or receives on the set of symbols according to subclause 11.1 if the set of symbols is indicated by the DCI format 2_0 as being within a remaining channel occupancy duration by a channel occupancy duration field.
For a set of symbols of a slot that are indicated by a DCI format 2_0 as being within a remaining channel occupancy duration either by a channel occupancy duration field or by an SFI-index field, a UE does not expect to detect at a later time a DCI format 2_0 indicating, either by a channel occupancy duration field or by an SFI-index field, that any symbol from the set of symbols is not within a remaining channel occupancy duration.
<omitted>
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the set of symbols of the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0, DCI format 1_1, or DCI format 0_1
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE does not receive the PDSCH or the CSI-RS in the set of symbols of the slot
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided EnableConfiguredUL-r16, the UE 
-	does not transmit the PUCCH, or the PUSCH, or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time [image: ] for the corresponding PUSCH timing capability [6, TS 38.214] assuming [image: ] after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time [image: ] for the corresponding PUSCH timing capability [6, TS 38.214] assuming [image: ] after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided EnableConfiguredUL-r16, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
For unpaired spectrum operation for a UE on a cell in a frequency band of FR1, and when the scheduling restrictions due to RRM measurements [10, TS 38.133] are not applicable, if the UE detects a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 indicating to the UE to transmit in a set of symbols, the UE is not required to perform RRM measurements [10, TS 38.133] based on a SS/PBCH block or CSI-RS reception on a different cell in the frequency band if the SS/PBCH block or CSI-RS reception includes at least one symbol from the set of symbols.





2.2.3. Relation between available RB set and Cat4-to-Cat2 UL LBT type switching
TS37.213 says that if a UE determines the duration in time domain and the location in frequency domain of a remaining channel occupancy initiated by the gNB from a DCI format 2_0 as described in clause 11.1.1 of TS38.213, Cat4-to-Cat2 UL LBT switching is applicable. However, TS38.213 has not been specifying how the available RB set indication affects the remaining channel occupancy in the respective RB set. Therefore, we propose clarifying that, if an RB set is indicated as available, a remaining channel occupancy duration in the location of the RB set in frequency domain is given by the indicated channel occupancy duration, and if not, there is no remaining channel occupancy duration in the location of the RB set in frequency domain.

Proposal 7:
· TS38.213 to clarify how remaining channel occupancy durations of RB sets are given from the RB set indicator.
· Adopt the following Text proposal #6.

	Text proposal #6
--------- beginning of text proposal for TS 38.213 
<omitted>
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
[bookmark: _Hlk36477967]-	a location of a RB set indicator field in DCI format 2_0 that is a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, where a value of '0' indicates that an RB set is available for receptions and a value of '1' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration. If an RB set is available, a remaining channel occupancy duration in the location of the RB set in frequency domain is given by the indicated channel occupancy duration. Otherwise, there is no remaining channel occupancy duration in the location of the RB set in frequency domain
-	a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from a slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats





2.2.4. UL/DL differentiation for RB set indicator
It has been assumed to have DL and UL have respective RB set configurations. However, subclause 11.1.1 in TS38.213 has not clarified which RB set is referred to by the RB set indicator field in a DCI format 2_0. Since the motivation to introduce the RB set indicator field was to inform UEs of whether or not the gNB succeeded channel access on the concerned LBT sub-bands, the RB sets should be for DL. Furthermore, RB set configuration should be per numerology, because the resource grid of a carrier is defined per numerology. Hence, it is also better to specify that its numerology is the one tied to the active DL BWP.

Proposal 8:
· TS38.213 to clarify the RB set indicator in DCI format 2_0 is related to DL RB sets with the numerology of the active DL BWP.
· Adopt the following Text proposal #7.

	Text proposal #7
--------- beginning of text proposal for TS 38.213 
<omitted>
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
-	a location of a RB set indicator field in DCI format 2_0 that is a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of DL carrier of the serving cell with the same SCS as the active DL BWP, where a value of '0' indicates that an RB set is available for receptions and a value of '1' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration
-	a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from a slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats





2.2.5. Special value of RB set indicator
In RAN1#100_e, it was actively discussed whether/how to introduce a special value of RB set indicator [4]. The main motivation is to inform UEs of that the gNB is not aware of availability of other RB sets than the one where the DCI format 2_0 is detected, which happens when the gNB generates DCI format 2_0 before getting channel access. There are several proposals [5][6][7]. They have similar principle for self-indicating case, i.e. DCI format 2_0 on a serving cell indicates the availability of RB sets within the same serving cell, as follows. From our perspective, this is reasonable.
· The value of all ‘1’ indicates that the gNB is not aware of availability of other RB sets than the one where the DCI format 2_0 is detected.
Meanwhile, companies had different views on cross-indicating cases. 
· Option 1: Same as self-indicating case, i.e. the value of all ‘1’ indicates that the gNB is not aware of availability of other RB sets than the one where the DCI format 2_0 is detected.
· Option 2: Unlike self-indicating case, i.e. the value of all ‘1’ indicates that all RB sets are not available.
· Option 3: If CO duration is not set to zero, the value of all ‘1’ indicates that all RB sets are not available. If CO duration is set to zero, it means that the gNB is not aware of availability of all RB sets in the serving cell.
For cross-carrier indicating case, there is a possibility that all RB sets are not available, which should be informed of UEs. At the same time, informing unawareness of availability is also useful even in cross-carrier indicating case. Therefore, we support Option 3 in principle. 
For UE behaviours for the case the gNB is not aware of availability of a given RB set, it can be the same as for outside of CO.

Proposal 9:
· UE behaviours for RB sets for which the gNB is not aware of LBT status should follow the behaviour for outside CO durations.
· Adopt the above Text proposal #5, for a cross-carrier indication case.
· TS38.213 to capture the special value (i.e. all ‘1’) of the RB set indicator value for a self-indication case when the gNB is not aware of LBT status of other RB sets.
· Adopt the following Text proposal #8.

	[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319]Text proposal #8
--------- beginning of text proposal for TS 38.213 
<omitted>
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
-	a location of a RB set indicator field in DCI format 2_0 that is a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, where a value of '0' indicates that an RB set is available for receptions and a value of '1' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. An RB set remains available or unavailable until the end of the indicated channel occupancy duration
-	a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from a slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
-	a location of a search space set group switching field in DCI format 2_0, by SearchSpaceSwitchTrigger-r16, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling on the serving cell as described in Clause 10.4.
If a UE detects DCI format 2_0 in a serving cell that the RB set indicator field value provides availability of RB sets for the serving cell, and if all bits corresponding to all RB sets of the serving cell are set to '1', the UE shall consider
-	the RB set where the DCI format 2_0 is detected is indicated as being available for receptions, and
-	the UE has not detected a DCI format 2_0 providing a slot format for the other RB set(s).
A SFI-index field value in a DCI format 2_0 indicates to a UE a slot format for each slot in a number of slots for each DL BWP or each UL BWP starting from a slot where the UE detects the DCI format 2_0. The number of slots is equal to or larger than a PDCCH monitoring periodicity for DCI format 2_0. The SFI-index field includes [image: ] bits where maxSFIindex is the maximum value of the values provided by corresponding slotFormatCombinationId. A slot format is identified by a corresponding format index as provided in Table 11.1.1-1 where 'D' denotes a downlink symbol, 'U' denotes an uplink symbol, and 'F' denotes a flexible symbol.





3. Conclusion
[bookmark: _References]In this contribution, we propose

Proposal 1:
· TS38.213 to capture a timer value decrement procedure for cases where the timer is managed per serving cell.
· Adopt Text proposal #1.
· Discuss whether/how to handle the case when a serving cell group is configured but DCI format 2_0 monitoring is not configured in any serving cell within the serving cell group.

Proposal 2:
· TS38.213 to capture that an initial search space set group after RRC configuration is group #0.
· Adopt Text proposal #2.

Proposal 3:
· TS38.213 to capture timer-based or CO duration-based fallback to search space set group #0 when search space set with group index 1 is monitored and DCI format 2_0 is not detected.
· Adopt Text proposal #3.

Proposal 4:
· Configurations of availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and SearchSpaceSwitchTrigger-r16 should be added in SlotFormatCombinationsPerCell, not in SlotFormatIndicator.
· Update the RRC parameter list accordingly.

Proposal 5:
· UE behaviours for outside CO duration should be the same as for the case when the UE has not detected a DCI format 2_0 providing a slot format.
· Adopt the 1st and 2nd paragraphs in Text proposal #5.

Proposal 6:
· If a UE is not configured SFI and is configured CO duration indication, and for inside of CO duration, the UE follows the behaviours defined in subclause 11.1.
· Adopt the 3rd paragraph in Text proposal #5.

Proposal 7:
· TS38.213 to clarify how remaining channel occupancy durations of RB sets are given from the RB set indicator.
· Adopt Text proposal #6.

Proposal 8:
· TS38.213 to clarify the RB set indicator in DCI format 2_0 is related to DL RB sets with the numerology of the active DL BWP.
· Adopt Text proposal #7.

Proposal 9:
· UE behaviours for RB sets for which the gNB is not aware of LBT status should follow the behaviour for outside CO durations.
· Adopt Text proposal #5, for a cross-carrier indication case.
· TS38.213 to capture the special value (i.e. all ‘1’) of the RB set indicator value for a self-indication case when the gNB is not aware of LBT status of other RB sets.
· Adopt Text proposal #8.
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