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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the remaining issues related to downlink signals and channels including available RB set indicator in DCI 2_0, CORESET configuration across multiple RB sets and UE behavior of deactivation of semi-persistent CSI-RS. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK36][bookmark: _Ref129681832]On DCI format 2_0
If the transmission occasion of DCI format 2_0 carrying available RB set indicators locates at beginning of a DL COT, gNB is not able to update the fields according immediately after LBT. It is beneficial to define a mechanism to indicate UE the values of available RB set indicator fields in the detected DCI format 2_0 is not valid and will be updated later. UE will still monitor PDCCH in each RB set until receiving an available RB set indicator with valid indication. A contradiction indication mechanism can be used in such case. For example, gNB is indicating all RB sets are not available in a DCI format 2_0 (all “1” in available RB set indicator field) while UE detects the DCI format 2_0 in at least one of the RB set. In order to avoid ambiguity, gNB should avoid configure UE to detect DCI format 2_0 on a RB set which does not overlap with any RB sets indicated by available RB set indictors. It is also not good to indicate all RB set are available (all “0”) in such case, although the behavior of PDCCH monitor is same. It will impact LBT type switch to be discussed in the follow paragraphs.
Proposal 1: When UE detects a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured. The corresponding text proposal is in TP#1 in appendix.
In RAN1#99 [1], the following agreement was reached.
Agreement:
· UE determines if a Cat 4 UL transmission can be switched to Cat 2 LBT with 25 us duration within a gNB initiated COT in indicated available LBT bandwidths, based on the indicated remaining channel occupancy duration.
· Note: If UEs with configured grant UL transmissions may apply the switch to Cat. 2, the gNB ensures that the COT is acquired using the highest CAPC
When gNB transmits Available RB Set Indicator immediately after LBT succeeds, gNB will indicate all RB sets are not available due to lack of time to update the DCI content. According to the agreement, UE is not allowed to switch CAT4 LBT to CAT2 LBT in all RB sets even if on the RB set where DCI format 2_0 is detected.  In order to improve the efficiency of channel access, UE should be allowed to switch CAT4 LBT to CAT2 LBT on the same RB set(s) where DCI format 2_0 carrying available RB set indicator is detected when available RB set indicator indicate all RB set are not available for reception. 
Proposal 2: When UE detects a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of the indicated channel occupancy duration. The corresponding text proposal is in TP#2 in the appendix.
The RB availability obtained from available RB set indicator in DCI format 2_0 will be valid until the end of COT. In LBE, the COT duration can be obtained from either SFI or COT duration indicator in DCI format 2_0 at the same time. The same mechanism can be used in FBE. Additionally, UE can also derive the COT duration acquired by gNB from FFP configuration and DL detection at beginning of FFP in FBE according to the definition of channel occupancy time in EN301 893 v2.1.1.
“The total time during which Frame Based Equipment can have transmissions on a given channel without re-evaluating the availability of that channel, is defined as the Channel Occupancy Time (COT).”
Proposal 3: In FBE, UE can obtain COT duration from SFI or COT duration indicator in DCI format 2_0. UE can also derive COT duration acquired by gNB from the FFP configuration if neither SFI nor COT duration indicator is configured. The corresponding text proposal is in TP#2 in the appendix.

On CORESET configuration across multiple RB sets
[bookmark: _GoBack]The following conclusion was made for CORESET configuration in RAN1#101-e and captured in TS38.213 in RAN1#102-e. Conclusion:
When a configured RB set contains different size of RBs than RB set 0 within the active DL BWP, UE does not expect a CORESET configuration which has CORESET resource not confined within any of the RB set indicated by freqMonitorLocations-r16.

When preparing for the TP, there was discussion on whether the rules should also be applied to the CORESET with which the associated search space set is not configured with freqMonitorLocations-r16. For such CORESET, the 40 bit FDRA parameter can provide enough flexibility for gNB to configure each cluster around the intra cell guard bands. It is not necessary to introduce additional dropping rules for PDCCH candidate. 
Observation 1: The bitmap of frequencyDomainResources in CORESET configuration can avoid mapping CCE in the DL intra cell guard band.  

On UE behavior of semi-persistent CSI-RS reporting
In NR Rel-15, for a UE configured with CSI resource setting(s) where the higher layer parameter resourceType set to 'semiPersistent', following behavior is defined when the UE receives a deactivation command. 
	5.2.1.5.2 in TS 38.214
when a UE receives a deactivation command, as described in clause 6.1.3.12 of [10, TS 38.321], for activated CSI-RS/CSI-IM resource set(s) associated with configured CSI resource setting(s), and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the deactivation command, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of CSI-RS/CSI-IM transmission corresponding to the deactivated CSI-RS/CSI-IM resource set(s) shall apply starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.


For operation with shared spectrum, UE might suffer LBT failure and cannot transmit HARQ-ACK on the scheduled PUCCH resource. There are following three options provided by RAN4 to align the behavior between UE and gNB. 
	•	Option 1: If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
•	Option 2: For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurements but delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restarts to transmit L1-RSRP reporting. 
•	Option 3: Delay the L1-RSRP reporting when the HARQ feedback cannot be transmitted after receiving the MAC CE deactivation command. A time limit shall be defined when the L1-RSRP reporting is delayed. When exceeding the time limits, UE shall abandon the stored measurement results, where the time limit is FFS. The UE shall also abandon the measurement results when the HARQ feedback is retransmitted for the deactivation command


It can be observed that UE continues measurement on CSI-RS in all of the three options and only difference is whether and how UE should reporting the measurement. From the gNB perspective, it is impossible to identify whether the detection failure of PUCCH is due to LBT failure or low SINR. Generally, the DTX will be treated as NACK and gNB will assume UE maintain in previous state and continue to transmit CSI-RS and receiving measurement report on the pre-configured uplink resource from UE until retransmit the deactivation MAC CE. Option 1 allows UE to make full use of CSI-RS and allocated uplink resource to keep the CSI-RS-based measurement up-to-date. Option 1 also have least standard impact from Rel-15 behavior. For option 2 and 3, the preconfigured CSI-RS and uplink resource for feedback might be wasted while energy for measurement and reporting at UE side could be saved. 
Observation 2: All three options can solve the ambiguity issue between gNB and UE on the CSI-RS-based measurement and reporting. Option 1 has least standard impact from Rel-15. 

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In the paper, we had following observations and proposals on the DL signal and channels.
Observation 1: The bitmap of frequencyDomainResources in CORESET configuration can avoid mapping CCE in the DL intra cell guard band.  
Observation 2: All three options can solve the ambiguity issue between gNB and UE on the CSI-RS-based measurement and reporting. Option 1 has least standard impact from Rel-15. 

Proposal 1: When UE detects a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured. The corresponding text proposal is in TP#1 in appendix.
Proposal 2: When UE detects a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of the indicated channel occupancy duration. The corresponding text proposal is in TP#2 in the appendix.
Proposal 3: In FBE, UE can obtain COT duration from SFI or COT duration indicator in DCI format 2_0. UE can also derive COT duration acquired by gNB from the FFP configuration if neither SFI nor COT duration indicator is configured. The corresponding text proposal is in TP#2 in the appendix.
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Appendix:

TP#1: in TS38.213
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212]10	UE procedure for receiving control information
*** Unchanged text is omitted ***
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by an available RB set indicator field in DCI format 2_0 as described in Clause 11.1.1. If the UE does not obtain the available RB set indicator for a symbol, the UE monitors PDCCH candidates on all RB sets in the symbol. If a UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured.. 	Comment by Huawei: TP for proposal1
*** Unchanged text is omitted ***

[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221]TP#2 in TS38.213 
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 an available RB set indicator field in DCI format 2_0 that is 
-	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '1' indicates that an RB set is available for receptions, a value of '0' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16 and a RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration	Comment by Huawei: TP for proposal 3
-	When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable  (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of channel occupancy duration.	Comment by Huawei: TP for proposal 2
-	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 first symbol of 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 the 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 flag 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.
*** Unchanged text is omitted ***
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