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1. Introduction

In this contribution, we discuss the following remaining issues of DL signals and channels for NR-U, to be handled in RAN1#103-e.
· CSI measurement
· Search space set group switching
· Channel occupancy indication via DCI format 2_0

2. CSI measurement
In RAN1#102-e meeting, the following text proposal was agreed for P/SP-CSI-RS validation in case that DCI format 2_0 contains SFI index field and CO duration field.
	For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator, , for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.


However, the above description causes a conflict on UE behaviour for DL reception outside of the indicated remaining channel occupancy duration, with the following.
	For a set of symbols of a slot indicated to a UE 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 detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible, and the UE does not detect a DCI format indicating to the UE to receive PDSCH or CSI-RS, or the UE does not detect a DCI format, a RAR UL, fallbackRAR UL grant, or successRAR grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot, the UE does not transmit or receive in the set of symbols of the slot
-	if the UE is configured by higher layers to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives the PDSCH or the CSI-RS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS in the set of symbols of the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as downlink or flexible.
-	if the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink
-	if the UE is configured by higher layers to transmit SRS in the set of symbols of the slot, the UE transmits the SRS only in a subset of symbols from the set of symbols of the slot indicated as uplink symbols by an SFI-index field value in DCI format 2_0
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink and also detect a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR indicating to the UE to transmit SRS, PUSCH, PUCCH, or PRACH, in one or more symbols from the set of symbols of the slot
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as downlink or flexible if the set of symbols of the slot includes symbols corresponding to any repetition of a PUSCH transmission activated by an UL Type 2 grant PDCCH as described in Clause 10.2
-	a UE does not expect to detect an SFI-index field value in DCI format 2_0 indicating the set of symbols of the slot as uplink and also detect a DCI format indicating to the UE to receive PDSCH or CSI-RS in one or more symbols from the set of symbols of the slot


Therefore, in order to avoid the conflict pointed out above and give a gNB more flexibility allowing to indicate ‘flexible’ even outside of gNB’s channel occupancy duration, we propose the following text proposal.

Proposal #1: Adopt the following text proposal in TS 38.213 section 11.1.
	[bookmark: _Hlk42334731]For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration. If the UE detects a DCI format 2_0 providing a downlink or flexible slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.



In RAN1#102-e meeting, the following agreements were made to define DL transmission burst from UE’s perspective. However, the consensus was not reached for the corresponding text proposals.
	Agreement: 
If at least one of SFI and CO duration fields in DCI 2_0 is configured, the UE may average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in the indicated remaining CO duration.  The UE shall not average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that do not occur in the indicated remaining CO duration.

Agreement:
If neither SFI nor CO duration fields in DCI 2_0 are configured but CSI-RS-ValidationWith-DCI-r16 is configured, the UE may average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) that are scheduled/triggered to the UE[, including the scheduling/triggering PDCCH(s)]. The UE shall not average measurements of two or more instances of a periodic or semi-persistent NZP CSI-RS for channel measurement or for interference measurement that occur in a time duration for which not all OFDM symbols are occupied by a set of PDSCH and/or CSI-RS(s) scheduled/triggered to the UE, including the scheduling/triggering PDCCH(s).


Therefore, we propose the corresponding text proposals, as follows.

Proposal #2: Adopt the following text proposal in TS 38.214 section 5.2.1.4.2.
	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where bursts (defined in [16, TS 37.213]).
- the nzp-CSI-RSResource is not in the same channel occupancy durations indicated by DCI format 2_0 if the UE is provided at least one of SlotFormatIndicator or CO-DurationList-r16; or
- the set of symbols for PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats, including indicating PDCCH(s), overlapped with nzp-CSI-RSResource is not continuous if the UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].



3. PDCCH monitoring for grouped search space sets
It should be discussed how a UE performs PDCCH monitoring skipping procedure if the UE is configured with number of monitored PDCCH candidates or non-overlapped CCEs more than its blind decoding capability. One way is to just follow Rel-15 rule (which implies to apply search space set dropping rule for all of configured UE-specific search space sets) and drop search space sets associated to group 0 if switch to group 1 is indicated, and vice versa. However, this may result in excessive dropping of PDCCH monitoring occasions since only one of two groups will be allowed to be monitored. The other way is to apply search space set dropping rule per search space set group. For instance, if UE-specific search space sets #1/3/4 are configured as group 0 and UE-specific search space sets #2/4 are configured as group 1 for a slot, UE applies search space set dropping rule twice, one for search space sets #1/3/4 and the other for search space sets #2/4. Additional point to be considered is that search space set dropping rule per group should be also applied to type3-PDCCH CSS since it was agreed that type3-PDCCH CSS and USS can be configured with searchSpaceGroupIdList-r16. Therefore, the following proposal and text proposal for TS 38.213 section 10.1 can be made.

Proposal #3: If a UE is provided with two groups of search space sets and configured with the number of monitored PDCCH candidates (or non-overlapped CCEs) for a slot more than blind decoding capability for the UE, the UE applies search space set dropping rule per search space set group for type3-PDCCH CSS and USS sets.
<Text proposal in TS 38.213 section 10.1>
	The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration  in a slot if the UE is not provided monitoringCapabilityConfig-r16 for the primary cell or if the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. In the following pseudocode, if the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively. If a UE is provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on the primary cell, the following pseudocode applies separately to USS sets with group index 0 and to USS sets with group index 1, and for each pseudocode,  and  are replaced by the number of non-overlapping CCEs and PDCCH candidates for CSS sets corresponding to each group index, respectively.



4. Channel occupancy indication via DCI format 2_0
· Without RB set indicator field
In RAN1#100-e meeting, UE behaviour for the carrier not configured with RB set indicator field was discussed. In our view, this case is allowed only when the carrier is configured with a single RB set or is not configured with any RB set (i.e., no guard band configuration). In other words, UE is expected that RB set indicator field should be configured for a carrier configured with more than one RB sets. One additional condition to allow no RB set indicator field for a carrier could be when DCI format 2_0 is configured to be monitored on the carrier. For instance, in case of cross-carrier indication of DCI format 2_0 for a zero guard band carrier, if RB set indicator field is not configured for the carrier, it could be ambiguous to indicate that the carrier is not available for DL reception.

Proposal #4: RB set indicator field for a serving cell in DCI format 2_0 may not be configured only if the serving cell is configured with a single RB set or no guard band and if DCI format 2_0 for the serving cell is configured to be monitored on the serving cell.

5. Conclusion
In this contribution, we provided our views on the remaining issues of DL signals and channels for NR-U and proposals are as follows.
Proposal #1: Adopt the following text proposal in TS 38.213 section 11.1.
	For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration. If the UE detects a DCI format 2_0 providing a downlink or flexible slot format for the set of symbols of the slot that are not within the indicated remaining channel occupancy duration, the UE shall ignore the slot format for the set of symbols of the slot.



Proposal #2: Adopt the following text proposal in TS 38.214 section 5.2.1.4.2.
	For operation with shared spectrum channel access, if the UE is configured with a CSI-ReportConfig with higher layer parameter reportQuantity set to 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', the UE shall derive:
-	the CSI parameters without averaging instances of any nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement or interference measurement located in different DL transmissions, where bursts (defined in [16, TS 37.213]).
- the nzp-CSI-RSResource is not in the same channel occupancy durations indicated by DCI format 2_0 if the UE is provided at least one of SlotFormatIndicator or CO-DurationList-r16; or
- the set of symbols for PDSCH(s) and/or aperiodic CSI-RS(s) indicated by DCI formats, including indicating PDCCH(s), overlapped with nzp-CSI-RSResource is not continuous if the UE is provided CSI-RS-ValidationWith-DCI-r16, is not provided CO-DurationPerCell-r16, and is not provided SlotFormatIndicator
-	the interference measurements for computing CSI value based on periodic/semi-persistent CSI-IM measured only in OFDM symbol(s) that fulfill the same conditions under which the UE is expected to receive periodic/semi-persistent CSI-RS as described in Clause 11.1 and Clause 11.1.1 of [6, TS 38.213].



Proposal #3: If a UE is provided with two groups of search space sets and configured with the number of monitored PDCCH candidates (or non-overlapped CCEs) for a slot more than blind decoding capability for the UE, the UE applies search space set dropping rule per search space set group for type3-PDCCH CSS and USS sets.
<Text proposal in TS 38.213 section 10.1>
	The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration  in a slot if the UE is not provided monitoringCapabilityConfig-r16 for the primary cell or if the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. In the following pseudocode, if the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively. If a UE is provided a group index for a respective search space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on the primary cell, the following pseudocode applies separately to USS sets with group index 0 and to USS sets with group index 1, and for each pseudocode,  and  are replaced by the number of non-overlapping CCEs and PDCCH candidates for CSS sets corresponding to each group index, respectively.
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Proposal #4: RB set indicator field for a serving cell in DCI format 2_0 may not be configured only if the serving cell is configured with a single RB set or no guard band and if DCI format 2_0 for the serving cell is configured to be monitored on the serving cell.

