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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the maintenances on DL signals and channels including search space set switching, available RB set indication, COT duration indication and PDSCH mapping on intra cell guard band. The text proposals corresponding to the proposals are given in the appendix. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK36][bookmark: _Ref129681832]On search space set switching
In TS38.213 v16.1.0 [1] section 11.1.1, the channel occupancy duration field in DCI format 2_0 is defined by following text. 
· 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.
Correspondingly, the field is defined in TS 38.212 [2] v 16.1.0 section 7.3.1.3.1
-	If the higher layer parameter searchSpaceSwitchTrigger-r16 is configured
-	Monitoring group flag 1, Monitoring group flag 2, …, Monitoring group flag [M].
The terminology on search space set group switching/Monitoring group flag should be aligned between TS38.213 and TS38.212.
Proposal 1: The terminology on search space set group switching/Monitoring group flag should be aligned between TS38.213 and TS38.212. The TP is in TP#1 in appendix.
In RAN1#100-e [3] , the following agreement were achieved.
Agreement:
For search space switching, limit the switching to USS and Type-3 CSS.
And following text was added in section 10.4 in TS38.213 v16.1.0.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.

However, the description on the field of monitoring flag in DCI format 2_0 in section 11.1.1 is not changed correspondingly. Meanwhile, the search space set group switch can be applied to type 3 common search space, which is not used for PDSCH scheduling. The corrections in TP#1 should be adopted in section 11.1.1 of TS38.213 v16.1.0
Proposal 2: the SS set group switch based on cell group and PDCCH monitoring in Type-3 CSS should be reflected in the description of monitoring flag field in DCI format 2_0 in section 11.1.1 of TS38.213. The corresponding TP is in TP#1 in appendix.
In RRC signaling [4], it is still pending on whether to use servingCellId or cell group ID in the configuration of SearchSpaceSwitchTrigger-r16. According to TS38.331v16.0.0, the searchSpaceSwitchTrigger-r16 in the IE of SlotFormatIndicator is configured as following codes. However, there is no definition on the source of grouId.
searchSpaceSwitchTrigger-r16     SEQUENCE {
        positionInDCI                    INTEGER(0..maxSFI-DCI-PayloadSize-1), 
        id                               CHOICE {
            servingCellId                    ServCellIndex,
            groupId                          INTEGER (0..1)
        }
    } OPTIONAL, -- Need N
By searchSpaceSwitchingGroup-r16, UE is able to determine all serving cells in a cell group in which SS set group should switch at same time. Thus, any servingCellId in the searchSpaceSwitchingGroup-r16 can represent for this cell group and there is no need to introduce a new cell group ID for SS set group switch. Once a monitoring flag is detected in DCI format 2_0 corresponding to a serving cell with servingCellId, all the serving cells in the cell group including servCellID will apply SS set group switch together.
Proposal 3: UE should be configured with {positionInDCI, servingCellId} in SearchSpaceSwitchTrigger-r16.  If searchSpaceSwitchingGroup-r16 is configured, all serving cells in the same cell group as servingCellId will apply SS set group switch.
After UE is configured with SS set group by searchSpaceGroupIdList-r16 or UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16, it is not clear whether UE should start monitor PDCCH in SS set group #0 or PDCCH in SS set group #1. The motivation to introduce SS set group switch from group #0 to group#1 is to reduce PDCCH BD when UE is able to identify an ongoing DL COT. After search space is just configured or BWP switch, the DL COT Structure information is usually unknown and UE should assume SS set group#0 at that time. 
Proposal 4: UE should monitor PDCCH in SS set group#0 after UE is configured with SS set group by searchSpaceGroupIdList-r16 or UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16. The corresponding text proposal is in TP#2 in appendix.
In TS38.213 v16.1.0, the maintenance of searchSpaceSwitchingTimer-r16 was described as below.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.

The current description only defines the decrement of timer value when DCI format 2_0 is configured. When SearchSpaceSwitchTrigger-r16 is not configured, the timer will also be set after UE detects any DCI format by monitoring PDCCH according to a search space set with group index 0. The timer should be decreased by one after each slot even if UE is not configured to detect DCI format 2_0. It is also worth clarifying that the timer decrement is only applied when UE monitor PDCCH according to SS set group #1. 
Proposal 5: The timer decrement for SS set group switch should also apply to serving cell where UE is not configured to monitor DCI format 2_0. The corresponding text proposal is in TP#2 in appendix.
In RAN1#100-e, the following agreement was achieved. 
Agreement:
For processing times for search space switching, P1 and P2 have the same value.
The processing time for UE blind detect and parse DCI takes most of processing time required by the UE to switch search space set group. Similar capability defined for UE to response SPS PDSCH release can be taken as a baseline considering similar processing pipeline. According to section 10.2 of TS38.213 v16.1.0A UE is expected to provide HARQ-ACK information in response to a SPS PDSCH release after [image: ] symbols from the last symbol of a PDCCH providing the SPS PDSCH release. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release, [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], wherein [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH providing the SPS PDSCH release and the SCS configuration of a PUCCH carrying the HARQ-ACK information in response to a SPS PDSCH release.

For UE with HARQ capability 2, P =5 symbols for 15 kHz SCS, P=5.5 symbols for 30 kHz SCS and P=11 for 60 kHz SCS. For UE with HARQ capability 1, P =10 for 15 kHz SCS, P ==12 for 30 kHz SCS and P=22 for 60 kHz. 
Proposal 6: The processing time required by the UE for performing search space switching should be same as that of SPS PDSCH release. The corresponding text proposal is in TP#2 in appendix.
On available RB set indication
In TS 38.213 v16.1.0 section 11.1.1, the following text described the behavior of available RB set indication.
· 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
In TS 38.212 v16.1.0 section 7.3.1.3.1, the Available RB set Indicator was introduced in DCI format 2_0 to indicate the availability of RB set(s) for a specific serving cell.
-	If the higher layer parameter availableRB-SetPerCell-r16 is configured, 
-	Available RB set Indicator 1, Available RB set Indicator 2, …, Available RB set Indicator N1, 
The “RB set indicator” should be replaced with a unified terminology as “Available RB set Indicator” in TS38.212 in order to keep the consistence between specifications. People is accustomed to use bit “1” to indicate the resource is “available” and bit “0” to indicate resource is not available, such as FDRA for resource allocation type 0. We suggest to keep the unified indication style across the specifications. 
Proposal 7: The terminology on the RB set indicator/Available RB set Indicator in TS38.213 and TS38.212 should be aligned. We propose to use bit “1” indicating RB set is available and bit “0” indicating RB set is not available. The corresponding text proposal is in TP#1 in the appendix.
In TS38.213 v16.1.0, the following text was captured.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 DCI format 2_0 as described in Clause 11.1.1.

When UE is not configured to detect available RB set indicator or UE fails to detect DCI format 2_0 carrying available RB set indicator, UE should monitor PDCCH on each RB set. 
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 8: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable 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#3 in the appendix. 
In RAN1#99, 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 succeed, 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 9: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable 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#1 in the appendix.

On COT duration indication 
In RAN1#100-e, the following agreement was reached. 
Agreement:
The value for a single channel occupancy duration value (co-Duration-r16) can range from 0 to 20 ms with a granularity of one symbol.
The COT can last as long as 20ms. During the email discussion, it was clarified that the indicated COT duration might include gap/pause larger than 25us, which should be regarded out of COT. In order to differentiate the gap from the indicated COT duration, we propose to define a new state “Out of COT” in slot format indicating the corresponding symbol is not in the COT calculation. For configured UL transmission, UE can determine whether the pre-allocated resource are in the gap of a gNB acquired COT and then determine the channel access type. 
Proposal 10: NR-U should support indicating “Out of COT” state in slot format. UE should use type 1 uplink channel access if configured UL transmission is within the COT duration and on the symbols indicated as “Out of COT”.
In RAN1#99, RAN1 agreed that
Agreement:
The UE can be configured with a set of up to [64] values for the COT duration. The COT duration bit field in DCI format 2_0 indicates the COT duration as an index to this set of values.
· The granularity of the duration is in units of OFDM symbols where the symbol duration is according to a configured reference sub-carrier spacing.
In RAN1#100e, it was further agreed that 
Agreement:
The value for a single channel occupancy duration value (co-Duration-r16) can range from 0 to 20 ms with a granularity of one symbol.
However, it is not clear how UE determines the reference sub-carrier spacing. According to the current text in TS38.213 v16.1.0, either subcarrierSpacing or subcarrierSpacing2 for slot format indication can be regarded as reference sub-carrier spacing for COT duration. It should be clarified that the reference sub-carrier spacing should be individually configured with COT duration field. When both SFI and COT duration is configured, it would be better to configure same reference sub-carrier spacing for same serving cell.    
Proposal 11: The reference sub-carrier spacing for COT duration indication should be configured individually for co-Duration-r16. UE should assume same reference sub-carrier spacing for SFI and COT duration indication when both fields configured with same serving cell. The corresponding text proposal is in TP#1 in the appendix.

On the configuration of DCI format 2_0
There was discussion on the configurability of SlotFormatCombinationsPerCell in SlotFormatIndicator in RAN1#100-e. It is an optional field in SlotFormatIndicator according to TS38.331 v15.8.0, although it is usually configured with detection of DCI format 2_0 because SFI is the only information in DCI format 2_0 in Rel-15. More fields are introduced in NR-U Rel-16 and they could be configured individually from SFI the SlotFormatCombinationsPerCell. Duration the discussion, it is also mentioned that the configurability of SlotFormatCombinationsPerCell is in the scope of Rel-15 maintenance and should be determined in Rel-15 at first. Considering the limited time in Rel-16, we would suggest only change the description for the new fields and keep Rel-15 part unchanged. 
[bookmark: _GoBack]Proposal 12: The configuration of AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 could be separated from that of SlotFormatCombinationsPerCell. The corresponding text proposal is in TP#1 in the appendix.

PDSCH mapping on intra cell guard band
Considering the hardware restriction, it usually takes some time for the gNB to schedule and prepare the transmission in advance before LBT. The RB set(s) available for DL transmission might be different from those scheduled when PDSCH option 3 is enabled. 
According to the conclusion in RAN1#97 [5], A UE can receive a PDSCH scheduled within an RB set or over multiple RB sets as per Rel-15 and current agreements in Rel-16. gNB could schedule multiple PDSCHs, each of which is restricted within an RB set at beginning of a DL burst, as plotted in Figure 1. If LBT on certain RB set fails, gNB just drop the PDSCH on that RB set. Each PDSCHs can be scheduled by individual PDCCH on the corresponding RB set. According to UE capability in NR R15, these PDSCH(s) should be scheduled to different UE respectively. NR-U gNB could also schedule 2 PDSCHs to the same UE on 2 RB sets, if the latest agreement in multiple TRP/Panel transmission [6] is also applied to NR-U. In order to satisfy intra-cell leakage requirement and EVM at the edge of RB sets when part of RB sets are not available, all configured intra-cell guard bands should be reserved at beginning of a DL burst. When UE is configured with downlink resource allocation type 1, gNB is able to avoid scheduling RB on the intra-carrier guard band by RIV indication.  If UE is configured with downlink resource allocation type 0, gNB could dynamically indicate RB level rate matching on the pre-configured intra-cell guard band via DCI format 1-1. Otherwise, UE could assume intra-cell guard band is always reserved when DCI format 1-0 is detected.
After gNB have the LBT outcome, gNB could schedule TB across multiple contiguous available RB set in the rest of the DL burst. gNB could also schedule PDSCH on the intra-cell guard band  between two adjacent RB sets where CCA are successful at both RB sets (regarded as Type-1),  depending on the capability of filter adaption at transmitter. For the UE configured to monitor GC-PDCCH carrying available RB set information, UE is able to determine whether PDSCH is mapped on the intra-cell guard bands without explicit signaling. gNB could dynamically indicate RB level rate matching on the pre-configured intra-cell guard band(s) via DCI format 1_1 when intra-cell guard bands are also configured as RateMatchPatterns in PDSCH-Config and/or ServingCellConfig. UE could assume intra-cell guard bands are always reserved when DCI format 1-0 is detected.
[image: ]
[bookmark: _Ref533600711]Figure 1 PDSCH and PDCCH in single wideband BWP 
Proposal 13: UE is able to determine whether there is PDSCH mapping on the intra-cell guard band(s) based on Rate Matching Indicator in DCI format 1-1 and/or available RB set indicator in GC-PDCCH. UE assumes all intra-cell guard bands are reserved if DCI format 1_0 is used. The corresponding text proposal is in TP#4 in the appendix.



[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this paper, we have following and proposals.
Proposal 1: The terminology on search space set group switching/Monitoring group flag should be aligned between TS38.213 and TS38.212. The TP is in TP#1 in appendix.
Proposal 2: the SS set group switch based on cell group and PDCCH monitoring in Type-3 CSS should be reflected in the description of monitoring flag field in DCI format 2_0 in section 11.1.1 of TS38.213. The corresponding TP is in TP#1 in appendix.
Proposal 3: UE should be configured with {positionInDCI, servingCellId} in SearchSpaceSwitchTrigger-r16.  If searchSpaceSwitchingGroup-r16 is configured, all serving cells in the same cell group as servingCellId will apply SS set group switch.
Proposal 4: UE should monitor PDCCH in SS set group#0 after UE is configured with SS set group by searchSpaceGroupIdList-r16 or UE switches to another active DL BWP configured with searchSpaceGroupIdList-r16. The corresponding text proposal is in TP#2 in appendix.
Proposal 5: The timer decrement for SS set group switch should also apply to serving cell where UE is not configured to monitor DCI format 2_0. The corresponding text proposal is in TP#2 in appendix.
Proposal 6: The processing time required by the UE for performing search space switching should be same as that of SPS PDSCH release. The corresponding text proposal is in TP#2 in appendix.
Proposal 7: The terminology on the RB set indicator/Available RB set Indicator in TS38.213 and TS38.212 should be aligned. We propose to use bit “1” indicating RB set is available and bit “0” indicating RB set is not available. The corresponding text proposal is in TP#1 in the appendix.
Proposal 8: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable 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#3 in the appendix. 
Proposal 9: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable 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#1 in the appendix.
Proposal 10: NR-U should support indicating “Out of COT” state in slot format. UE should use type 1 uplink channel access if configured UL transmission is within the COT duration and on the symbols indicated as “Out of COT”.
Proposal 11: The reference sub-carrier spacing for COT duration indication should be configured individually for co-Duration-r16. UE should assume same reference sub-carrier spacing for SFI and COT duration indication when both fields configured with same serving cell. The corresponding text proposal is in TP#1 in the appendix.
Proposal 12: The configuration of AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16 could be separated from that of SlotFormatCombinationsPerCell. The corresponding text proposal is in TP#1 in the appendix.
Proposal 13: UE is able to determine whether there is PDSCH mapping on the intra-cell guard band(s) based on Rate Matching Indicator in DCI format 1-1 and/or available RB set indicator in GC-PDCCH. UE assumes all intra-cell guard bands are reserved if DCI format 1_0 is used. The corresponding text proposal is in TP#4 in the appendix.
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Appendix:

TP#1 in TS38.213 v16.1.0
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.
For shared spectrum operation, this clause applies for a serving cell that is included in a set of serving cells configured to a UE by AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16.	Comment by Huawei: TP for proposal 12
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 configured with SlotFormatCombinationsPerCell, 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
For each serving cell in the set of serving cells configured with AvailableRB-SetPerCell-r16, the UE can be provided:	Comment by Huawei: TP for proposal 12
-	an identity of the serving cell by servingCellId
-	a location of an available 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' '1' indicates that an RB set is available for receptions and a value of '1' '0' 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. 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 the indicated channel occupancy duration.	Comment by Huawei: TP for proposal 7	Comment by Huawei: TP for proposal 9
For each serving cell in the set of serving cells configured with co-DurationPerCell-r16, the UE can be provided: 	Comment by Huawei: TP for proposal 12
-	an identity of the serving cell by servingCellId
-  	a list of channel occupancy duration values, by CO-DurationList-r16. 
-	a location of a channel occupancy duration field in DCI format 2_0, by positionInDCI in 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 reference SCS configuration  by subcarrierSpacingv in CO-DurationPerCell-r16. If UE is configured with both co-DurationPerCell-r16 and SlotFormatCombinationsPerCel, .	Comment by Huawei: TP for proposal 11
For each serving cell in the set of serving cells configured with searchSpaceSwitchTrigger-r16, the UE can be provided:
-	an identity of the serving cell by servingCellId
· a location of a monitoring group flagsearch space set group switching field in DCI format 2_0, by positionInDCI in SearchSpaceSwitchTrigger-r16, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling on the serving cell or a group of serving cells provided in searchSpaceSwitchingGroupList-r16 as described in Clause 10.4.	Comment by Huawei:  TP for Proposal 1 

*** Unchanged text is omitted ***
TP#2: in TS38.213 v16.1.0
10.4	Search space set switching
*** Unchanged text is omitted ***
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 when UE monitors PDCCH according to search space sets with group index 1.where the UE monitors PDCCH for detection of DCI format 2_0.	Comment by Huawei: TP for proposal 5
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 the 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 with group index 0.
-	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.
If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell,   for  ,  for , and  for , otherwise,   for  ,  for , and  for , wherein  corresponds to SCS configuration of the active DL BWP.	Comment by Huawei: TP for proposal 6
*** Unchanged text is omitted ***
TP#3: in TS38.213 v16.1.0
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311]10	   UE procedure for receiving control information
*** Unchanged text is omitted ***

A UE capability for PDCCH monitoring per slot or per span on an active DL BWP of a serving cell is defined by a maximum number of PDCCH candidates and non-overlapped CCEs the UE can monitor per slot or per span, respectively, on the active DL BWP of the serving cell. 
For monitoring of a PDCCH candidate by a UE in a slot or in a span, if the UE
[bookmark: _Hlk493885951]-	has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE in a slot, if the UE
-	has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-	does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-	at least one RE for a PDCCH candidate overlaps with at least one RE of a candidate SS/PBCH block corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in Clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.
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 DCI format 2_0 as described in Clause 11.1.1. When UE detects a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable including the RB set where the detected DCI format 2_0 locates, UE assumes 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 proposal 8
*** Unchanged text is omitted ***
TP#4: in TS38.214 v16.1.0
[bookmark: _Toc11352094][bookmark: _Toc20317984][bookmark: _Toc27299882][bookmark: _Toc29673147][bookmark: _Toc29673288][bookmark: _Toc29674281]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
*** Unchanged text is omitted ***
A configured group rateMatchPatternGroup1 or rateMatchPatternGroup2 contains a list of RB and symbol level resource set indices forming a union of resource-sets not available for PDSCH dynamically if a corresponding bit of the Rate matching indicator field of DCI format 1_1 scheduling the PDSCH is equal to 1. The REs corresponding to the union of configured RB-symbol level resource-sets that are not included in either of the two groups are not available for PDSCH scheduled by DCI format 1_1. When receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0, the REs corresponding to configured resources in rateMatchPatternGroup1 or rateMatchPatternGroup2 are not available for PDSCH.
[bookmark: _Hlk512443080]For a bitmap pair included in one or two groups of resource sets, the dynamic indication of availability for PDSCH applies to a set of slot(s) where the rateMatchPatternToAddModList is present among the slots of scheduled PDSCH.
[bookmark: _Hlk508033505][bookmark: _Hlk508024697]If a UE monitors PDCCH candidates of aggregation levels 8 and 16 with the same starting CCE index in non-interleaved CORESET spanning one OFDM symbol and if a detected PDCCH scheduling the PDSCH has aggregation level 8, the resources corresponding to the aggregation level 16 PDCCH candidate are not available for the PDSCH.
If a PDSCH scheduled by a PDCCH would overlap with resources in the CORESET containing the PDCCH, the resources corresponding to a union of the detected PDCCH that scheduled the PDSCH and associated PDCCH DM-RS are not available for the PDSCH. When precoderGranularity configured in a CORESET where the PDCCH was detected is equal to allContiguousRBs, the associated PDCCH DM-RS are DM-RS in all REGs of the CORESET. Otherwise, the associated DM-RS are the DM-RS in REGs of the PDCCH.
For operation with shared spectrum channel access, the RBs corresponding to configured intra cell guard bands are not available for PDSCH when receiving PDSCH scheduled by DCI format 1_0 or PDSCHs with SPS activated by DCI format 1_0.  When a UE monitors DCI format 2_0 in which available RB set indicator field is provided, the RBs corresponding to configured intra cell guard bands between two adjacent RB sets are available for PDSCH within the COT duration indicated in DCI format 2_0 if both RB sets are indicated as “available” in the available RB set indicator. 	Comment by Huawei: TP for proposal 13
*** Unchanged text is omitted ***
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