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1. Introduction

In this contribution, some remaining issues regarding NR-U downlink signals and channels are discussed.
2. Discussion and Text Proposal
2.1. Search space set switching for a cell group  

There is a leftover for the search space set group switching for a cell group. The switching behavior is specific for a serving cell instead of a cell group. Moreover, in last RAN1 meeting, we have agreed that the number of the cell groups can be configured up to 4. Thus, how to define a UE behavior for SSSG switching for a cell group should be discussed. The discussion can be separated for explicit triggering and implicit triggering switching. 

For explicit triggering, a more straightforward solution is to allow a flag trigger bit to be associated with a group of serving cells, so that the UE can perform the cell group switching according to the flag indication. 
For implicit triggering, any PDCCH detection on serving cell of a cell group will trigger a SSSG switching for the whole cell group. 
Thus, we propose the following proposals
Proposal 1: For explicit triggering, the trigger flag is associated with cell group; for implicit triggering, any serving cell of the cell group will trigger the whole cell group switching. 
Proposal 2: Adopt TP1 into section 10.4 of TS 38.213 for search space set switching based on a cell group. 
------------------------------------TP1: Start of TP 38.213 section 10.4 ---------------------------------------------

10.4
Search space set group switching
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell or for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, in a DCI format 2_0, as described in Clause 11.1.1

-
if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 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 or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least [image: image2.png]Powitch



 symbols after the last symbol of the PDCCH with the DCI format 2_0
-
if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, 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 or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least [image: image4.png]Powitch



 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 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 or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least [image: image6.png]Powitch



 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 or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at a first slot that is at least [image: image8.png]Powitch



 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 or any serving cell of the same set of serving cells, provided by searchSpaceSwitchingGroupList-r16 at the beginning of the first slot that is at least [image: image10.png]Powitch



 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
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------

2.2. Search space set monitoring in BWP switching case
If UE is indicated to switch active DL BWP, how to monitor PDCCH according to the configured search space set should be defined. 
For PDCCH monitoring according to a serving cell, if UE is monitoring PDCCH according to search space group 0 before the BWP switching, the UE shall keep monitoring PDCCH according to search space group 0 on the target BWP after BWP switching. If UE is monitoring PDCCH according to search space group 1 before the BWP switching, and the BWP switching time is shorter than the configured timer or COT duration, the UE shall monitor PDCCH in search space group 1 on the target BWP after BWP switching, otherwise, the UE shall monitor PDCCH in search space group 0 on the target BWP after BWP switching.
For PDCCH monitoring according to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
Proposal 3: Adopt TP2 into section 10.4 of TS 38.213 to define PDCCH monitoring behavior in BWP switching case. 

------------------------------------TP2: Start of TP 38.213 section 10.4 ---------------------------------------------

10.4
Search space set group switching

A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration [image: image12.png]


 of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.
For search space set switching applied to a serving cell, if UE is monitoring PDCCH according to search space sets with group index 1 before BWP switching and if the BWP switching time is shorter than configured timer or indicated COT duration, the UE shall monitor PDCCH according to search space sets with group index 1 on the target BWP, otherwise, the UE shall monitor PDCCH according to search space sets with group index 0 on the target BWP. For search space set switching applied to a serving cell group, the PDCCH monitoring behavior on the target BWP after BWP switching shall follow the same behavior as other cell in the same cell group.
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 10.4 ---------------------------------------------

2.3. SFI, COT, RB availability configuration in DCI format 2_0
In this last meeting, we have discussed some use cases in which the UE needs to determine the RB availability based on detected DCI 2_0, but the agreements were not reached. In this section, we would discuss the following cases: 1) SFI and COT are configured but RB availability is not configured; 2) SFI is configured, but COT and RB availability are not configured; 3) COT is configured, but SFI and RB availability are not configured. 

Following the RAN1 previous agreement, when COT and SFI are both configured in the DCI 2_0, the UE should follow COT indicator to determine the COT duration. Moreover, when RB availability is not configured in DCI 2_0, the UE can assume all the RB sets are available for reception in the gNB COT. 

Proposal 4: If RB-set indicator is not configured, but SFI or CO-duration is configured in DCI format 2_0 for a serving cell, UE assumes that all the RB sets of the serving cell are available for DL reception within the gNB COT. 
In RAN1 meeting #100e, whether SFI indication can be configurable or not in DCI format 2_0 is discussed. In our view, SFI indication can be configurable with restriction in LBE case. For example, if RB set indicator is configured, then the UE is expected at least one of SFI indication and COT duration indication is configured, considering that the RB set indicator is used to indicate an RB set remains available or unavailable until the end of the indicated COT duration. In FBE case, SFI indication can be configurable without restriction. If neither SFI indication nor COT duration indication is configured, the COT duration can be determined by the configured FFP period.
Proposal 5: In LBE, the UE is expected to be configured with at least one of SFI indication and COT duration indication if RB set indicator is configured.
Proposal 6: In FBE, the COT duration is determined by the configured FFP period if neither SFI indication nor COT duration indication is configured.

Proposal 7: Adopt TP3 into section 11.1.1 of TS 38.213.

------------------------------------TP3: Start of TP 38.213 section 11.1.1 ---------------------------------------------

11.1.1
UE procedure for determining slot format

<Unchanged parts are omitted>
-
a location of an available RB set indicator field in DCI format 2_0 that is
-
if higher layer parameters ChannelAccessMode-r16 ='semistatic'  is provided, the indicated channel occupancy duration is a maximum channel occupancy time determined from the configured periodic channel occupancy if neither a SFI-index field nor a channel occupancy duration field is configured. Otherwise, the UE is expected to be configured with at least one of the SFI-index field and the channel occupancy duration field
<Unchanged parts are omitted>
----------------------------------------End of TP 38.213 section 11.1.1 ---------------------------------------------
2.4. Clarification on RB set indication in DCI format 2_0 

In the previous RAN1 meetings, the following agreements regarding DCI format 2_0 were achieved:

	Agreement:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)

Agreement:
When the COT duration field is not configured to the UE in DCI format 2_0, the UE may assume that the duration of the COT is the same as the duration for which SFI is provided in DCI format 2_0.

Agreement:
If a UE is configured with a CSI-RS spanning over multiple LBT bandwidths,

· The UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an LBT BW indication and detects the DCI format 2_0 indicating any of corresponding LBT bandwidths is not available for DL reception.


DCI format 2_0 can be used to indicate the SFI structure and the available RB sets for more than one cells. For each cell, the locations of these bit-fields in the DCI are RRC configured. Once configured, these bit-fields will be transmitted in the DCI, so UE should be indicated in the DCI for the following two cases:

· Case 1: the incorrect available RB sets information in DCI format 2_0 if it is transmitted at the beginning of one COT while gNB does not have enough time to prepare this information. 

· Case 2: the incorrect information of SFI structure and available RB sets in DCI format 2_0 for the cell which does not pass LBT.

There was discussion that one special state of the available RB sets bit-field may be used to indicate the above case 1. This is applicable, and considering that the UE may assume the CSI-RS is transmitted if it receives the DCI format 2_0 carrying an indication of “all the RB sets are available”, the special state of “all the RB sets are available” cannot be used to avoid confusion. Hence, the special state of “all the RB sets are not available” can be used, and if UE receives such indication, it is expected to monitor PDCCH occasions in all the RB sets. 

On the other hand, to indicate the above case 2, one special state of the SFI structure bit-field may be introduced to indicate the cell which does not pass LBT. If UE receives this indication, it may ignore the information indicated in this DCI format 2_0 for the cell. 

Proposal 8: For RB set indication in DCI format 2_0, a special state of the available RB sets indicating “all the RB sets are not available” can be used to indicate the unprepared available RB sets information.

Proposal 9: For RB set indication in DCI format 2_0, a special state of the SFI structure can be introduced to indicate the LBT failed cell.

3. Conclusion
In this contribution, some remaining issues regarding NR-U downlink signals and channels are discussed. The following proposals are made.

For search space set switching for a cell group,

Proposal 1: For explicit triggering, the trigger flag is associated with cell group; for implicit triggering, any serving cell of the cell group will trigger the whole cell group switching. 
Proposal 2: Adopt TP1 into section 10.4 of TS 38.213 for search space set switching based on a cell group. 

Proposal 3: Adopt TP2 into section 10.4 of TS 38.213 to define PDCCH monitoring behavior in BWP switching case. 

Proposal 4: If RB-set indicator is not configured, but SFI or CO-duration is configured in DCI format 2_0 for a serving cell, UE assumes that all the RB sets of the serving cell are available for DL reception within the gNB COT. 
Proposal 5: In LBE, the UE is expected to be configured with at least one of SFI indication and COT duration indication if RB set indicator is configured.

Proposal 6: In FBE, the COT duration is determined by the configured FFP period if neither SFI indication nor COT duration indication is configured.

Proposal 7: Adopt TP3 into section 11.1.1 of TS 38.213.

Proposal 8: For RB set indication in DCI format 2_0, a special state of the available RB sets indicating “all the RB sets are not available” can be used to indicate the unprepared available RB sets information.

Proposal 9: For RB set indication in DCI format 2_0, a special state of the SFI structure can be introduced to indicate the LBT failed cell.
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