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Introduction
In this contribution, we discuss remaining issues on DL signals and channels for Rel-16 NR-U maintenance. The discussion topics include two issues: 1) search space set group switching and 2) SFI (+other fields) presence configurability.

Discussion
Search space set group switching
In RAN1 #101-e, the following agreements were made for SSSG switching.
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured
There is one open issue regarding the reference SCS for the timer. In our view, it is reasonable to adopt the current wording in the FFS, with one small clarification that the configured BWPs are DL BWPs.
Proposal 1: Update TS 38.214 Clause 10.4 based on TP #1.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cells for a reference SCS configuration .
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

The SCS used to determine  was already decided as the minimum SCS among “active” BWPs within a cell group and in addition an “active” BWP of a cell where DCI format 2_0 is detected. Consequently, due to BWP switching, there is a possibility that the minimum SCS can change during when the SSSG switching is performed. In that case, it seems not clear which SCS to apply to determine . Such ambiguity may be handled by the RRC or MAC scheduler, but a simpler way is to adopt the minimum SCS among all “configured” BWPs in the switching time determination.
Proposal 2: Update TS 38.214 Clause 10.4 based on TP #2.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or 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.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------

It is evident that UE should be configured with both group ID 0 and group ID 1 for a serving cell to perform SSSG switching. To prevent unintended interpretation, it is proposed to capture this in RAN1 specification.
Proposal 3: Update TS 38.214 Clause 10.4 based on TP #3.
-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is provided searchSpaceGroupIdList-r16 for a serving cell, the UE expects to be provided both a group index 0 and a group index 1 for the 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.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------
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SFI (+other fields) presence configurability
In RAN1 #101-e, there was intensive discussion on configurability of the fields in DCI format 2_0 [1]. As an outcome, one agreement supporting the configurability of the SFI field was made as follows:
Agreement:
The presence of the SFI field can be configured in DCI 2_0
· FFS: Conditions under which SFI field must be present depending on what other fields are configured. Example: Available RB-set indicator is configured but COT duration indicator is not configured.
However, the condition for the presence of the remaining fields, i.e., AvailableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16, and co-DurationPerCell-r16, has not been concluded yet. In RAN1 #99, the following agreement was made.
Agreement:
The indication of available LBT bandwidth is valid until the end of the determined channel occupancy.
In LBE, this agreement can be converted into a condition that “AvailableRB-SetPerCell-r16 should be configured together with either SFI or co-DurationPerCell-r16.” No additional restriction seems necessary for LBE in the presence/absence of the fields in DCI format 2_0.
Proposal 4: In LBE, when UE is configured to monitor DCI format 2_0, AvailableRB-SetPerCell-r16 is configured together with either SlotFormatCombinationsPerCell or co-DurationPerCell-r16.

In FBE, our view is that the COT and the idle period are determined based on the configured FFP structure. A COT starts at the first symbol of a FFP and ends at the last symbol of the FFP non-overlapping with the idle period. If UE detects a DL signal/channel in a FFP, the UE assumes that the whole COT duration in the FFP is occupied and performs DL and UL transmissions within the COT. Therefore, in FBE, co-DurationPerCell-r16 field is not necessary. Also, AvailableRB-SetPerCell-r16 can be configured independently with the end-of-COT indication.
However, in the current specification, while there is a description that the maximum channel occupancy time is 0.95*Tx, it is not clear how UE assumes the exact duration of an actual COT (not the maximum COT). Thus, it is proposed to clarify the meaning of the FFP structure as “actual COT + idle period” in the specification. Please also refer to our companion tdoc [2].
Proposal 5: In FBE, either co-DurationPerCell-r16 field in DCI format 2_0 is not used, or UE expects that co-DurationPerCell-r16 always indicates the last symbol of a COT.
Proposal 6: Update TS 37.213 Clause 4.3 based on TP #4.
-------------------------------------------------------- Start of TP #4 ----------------------------------------------------
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and . Each  comprises a channel occupancy time  from the beginning and an idle period  from the end.
-------------------------------------------------------- End of TP #4 -----------------------------------------------------

Regarding the reliability of DL signals/channels for UE’s COT (end-of-COT) acquisition, we basically think that FBE should be enabled the same reliability as that of LBE. More detailed discussion can be found in our companion tdoc (proposal 2) [2].

Conclusion
In this contribution, we discussed remaining issues on DL signals and channels for Rel-16 NR-U, from which the following proposals are drawn:
Proposal 1: Update TS 38.214 Clause 10.4 based on TP #1.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells provided by searchSpaceSwitchingGroupList-r16. The UE decrements the timer value by one after each slot based on the smallest SCS configuration  among all configured DL BWPs in the serving cell or the set of serving cells for a reference SCS configuration .
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

Proposal 2: Update TS 38.214 Clause 10.4 based on TP #2.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a serving cell for which the UE is provided searchSpaceGroupIdList-r16 or, if provided, a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  among all configured DL BWPs of the active BWPs in the serving cell or 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.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------

Proposal 3: Update TS 38.214 Clause 10.4 based on TP #3.
-------------------------------------------------------- Start of TP #3 ----------------------------------------------------
UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is provided searchSpaceGroupIdList-r16, the UE expects to be provided at least one search space set configured with a group index 0 and at least one search space set configured with a group index 1 for the 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.
-------------------------------------------------------- End of TP #3 -----------------------------------------------------

Proposal 4: In LBE, when UE is configured to monitor DCI format 2_0, AvailableRB-SetPerCell-r16 is configured together with either SlotFormatCombinationsPerCell or co-DurationPerCell-r16.
Proposal 5: In FBE, either co-DurationPerCell-r16 field in DCI format 2_0 is not used, or UE expects that co-DurationPerCell-r16 always indicates the last symbol of a COT.
Proposal 6: Update TS 37.213 Clause 4.3 based on TP #4.
-------------------------------------------------------- Start of TP #4 ----------------------------------------------------
If the absence of any other technology sharing a channel can be guaranteed on a long-term basis (e.g. by level of regulation) and if a gNB provides UE(s) with higher layer parameters ChannelAccessMode-r16 ='semistatic' by SIB1 or dedicated configuration, a periodic channel occupancy can be initiated every  within every two consecutive radio frames, starting from the even indexed radio frame at  with a maximum channel occupancy time , where  in , is a higher layer parameter provided in semiStaticChannelAccessConfig-r16 and . Each  comprises a channel occupancy time  from the beginning and an idle period  from the end.
-------------------------------------------------------- End of TP #4 -----------------------------------------------------
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