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 Introduction
In the last RAN1 #101 e-meeting, most of remaining issues in the topic of DL channels/signals have been discussed and then a lot of agreements were reached. But some FFSs below and other issues still need to be further discussed and resolved. In this contribution, we provide our views on these remaining issues for Rel-16 NR-U DL transmission.
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
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.
 Discussion
2.1 	Reference SCS for searchSpaceSwitchingTimer-r16
RAN1 has agreed that searchSpaceSwitchingTimer-r16 is configured per cell, or per cell group if cell group is configured, but left an unsolved issue of  the reference SCS for timer value. One option offered in the agreement is defining the reference SCS as the minimum SCS across all configured BWPs in the cell or cell group if configured. 
Although the configuration of SSS groups belongs to gNB implementation, in general, the monitoring density of SSS group 0 is more dense (e.g. mini-slot level) than that of SSS group 1 (e.g. slot level). Monitoring PDCCH according to SSS group 0 increases the overhead, but it can improve the spectrum utilization efficiency and reduce access delay. Since the cells in the cell group need to align SSS group switching operation, we think it is better for cells to use a shorter slot length to switch to SSS group 0 in advance, rather than using a larger slot length. In other words, SSS group switching should depend on the first expired timer, which has largest SCS across all configured BWPs in the cell or cell group. 
Proposal 1: The reference SCS for searchSpaceSwitchingTimer-r16 can be defined as the maximum SCS across all configured BWPs in the cell, or cell group if configured. The following TP#1 can be considered.
------------------------------------- < Start of TP#1 for Clause 10.4 of 38.213 [1]> ------------------------------------------
10.4	 Search space set group switching
< Unchanged parts are omitted >
A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration . The reference SCS is the maximum SCS across all configured BWPs in a serving cell, or all serving cells within each group if  the UE is provided searchSpaceSwitchingGroupList-r16.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell 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 at a first slot that is at least  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 at a first slot that is at least  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 at the beginning of the first slot that is at least  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  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 at the beginning of the first slot that is at least  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
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  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.
-------------------------------------------------- < End of text proposal> -----------------------------------------------------
2.2 	The presence of fields in DCI format 2_0
Rel-16 NR-U has introduced three new fields: RB-set indicator, SSS group switching flag, CO-duration indicator for inclusion in DCI format 2_0 depend on the configurability of the following high layer parameters respectively: availableRB-SetPerCell-r16, searchSpaceSwitchTrigger-r16 and co-DurationPerCell-r16. Both these new fields and the SFI field introduced in Rel-15 NR are optional fields in DCI format 2_0.
Firstly, SSS group switching flag field can be configured independently with other three fields in DCI format 2_0. For LBE, RB-set indicator should be configured together with either SFI or CO-duration indicator to make it meaningful. In other words, one of SFI and CO-duration indicator should be configured in case of RB-set indicator presence in DCI format 2_0. While for FBE, even if remaining COT duration is not indicated via SFI or CO-duration indicator, it can also be obtained by FFP configuration and DL detection. Thus no conditions for configurability of RB-set indicator and other two fields i.e. SFI and CO-duration indicator should be introduced. 
If RAN1 agrees that above configurability conditions for four fields in DCI format 2_0 are feasible, RAN1 should inform RAN2 to make some modifications on configuring slotFormatCombToAddModList, availableRB-SetPerCell-r16 and co-DurationPerCell-r16 in TS 38.331.
Proposal 2: RAN1 could determine the following configuration relationships between four fields in DCI format 2_0, and send a LS to RAN2 for make some restrictions on configuring slotFormatCombToAddModList, availableRB-SetPerCell-r16, co-DurationPerCell-r16 and searchSpaceSwitchTrigger-r16 in TS 38.331.
· SSS group switching flag field can be configured independently with other three fields in DCI format 2_0.
· For LBE, one of SFI field and CO-duration indicator field should be configured in case of RB-set indicator field presence in DCI format 2_0. 
· For FBE, no conditions for configurability of RB-set indicator field and other two fields i.e. SFI and CO-duration indicator should be introduced.
If none of RB-set indicator, SFI, and CO-duration indicator is configured in DCI format 2_0 for a serving cell, the following two options for UE deciding the state of RB-sets were provided in the email discussion in last RAN1 e-meeting.
Opt.1: UE assumes all RB-sets of the serving cell are available for DL reception on the serving cell. 
Opt.2: UE assumes that no RB-sets of the serving cell are unavailable for DL reception on the serving cell.
In our view, above two options are essentially the same and each of them does not conflict with the agreement of CSI-RS cancellation. We can accept either of these two options. 
But we think there is no specification impact. For example, although the UE can not receive any PDCCH in non-occupancy period, let alone RB-set indicator, SFI and CO-duration indicator that DCI format 2_0 carries, the UE still needs to detect PDCCH on all RB-sets. Therefore, we think in case of none of RB-set indicator, SFI and CO-duration indicator is configured, UE can adopt similar behavior as PDCCH monitoring, which does not need to be specified.
Proposal 3: If none of RB-set indicator, SFI, and CO-duration indicator is configured in DCI format 2_0 for a serving cell, UE assumes no RB-sets of the serving cell are unavailable for DL reception on the serving cell. However, there is no specification impact. 
2.3 	UE processing time for SSSG switching
For UE processing time of SSSG switching, Rel-17 current specification is not quite clear. UE shall apply   according to searchSpaceSwitchingDelay-r16, but not a minimum value of . Furthermore, we don't how UE apply the  for a UE processing capability. Thus in order to reflect the agreement accurately, we suggest to clarify it in TS 38.213.
Agreement:
· Define two capabilities of P values  
· SSSG switching Capability-1: P=25 symbols for µ = 0/1/2 SCS
· SSSG switching Capability-2: P=10/12/22 symbols for µ = 0/1/2 SCS
· Introduce a UE capability to signal support of SSSG switching Capability-2 in addition to SSSG switching Capability-1
· Introduce a RRC configuration parameter to indicate the P value to be applied by a UE for SSSG switching (no lower than the reported capability by the UE).
Proposal 4: The description for UE processing time of SSS group switching in TS 38.213 should be clarified. The following TP#2 can be considered.
------------------------------------- < Start of TP#2 for Clause 10.4 of 38.213 [1]> ------------------------------------------
10.4	 Search space set group switching
< Unchanged parts are omitted >
A UE can be provided by searchSpaceSwitchingDelay-r16 a number of symbols . The UE applies the indicated  and does not expect the indicated  to be smaller than a minimum value of . If the UE indicates a corresponding capability, where a the minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration  applies. Otherwise, a minimum value of   provided in Table 10.4-1 for UE processing capability 1 and SCS configuration  applies If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .   
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22



< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> -----------------------------------------------------
2.4 	Correction on DCI format 2_0
In the latest version of TS 38.331 [2], RAN2 defined several new IEs related to fields presence in DCI format 2_0, including: 
searchSpaceSwitchTriggerToAddModList-r16
co-DurationsPerCellToAddModList-r16
availableRB-SetsToAddModList-r16
In general, the child IEs (e.g. AvailableRB-SetPerCell-r16, CO-DurationPerCell-r16, SearchSpaceSwitchTrigger-r16) will be further defined only if the parent IEs (e.g. below IEs xxxToAddModList-r16 highlighted in yellow) are defined. Therefore, we think that the parent IEs (xxxToAddModList-r16)  should be used instead of the child IEs quoted in the definition of DCI format 2_0 in TS 38.212 [4].
Proposal 5: The child IEs (availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and searchSpaceSwitchTrigger-r16) quoted in the definition of DCI format 2_0 in TS 38.212 should be replaced by the parent IEs (xxxToAddModList-r16). The TP#3 can be adopted.
SlotFormatIndicator information element [2]
-- ASN1START
-- TAG-SLOTFORMATINDICATOR-START

SlotFormatIndicator ::=     SEQUENCE {
    sfi-RNTI                    RNTI-Value,
    dci-PayloadSize             INTEGER (1..maxSFI-DCI-PayloadSize),
    slotFormatCombToAddModList  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF SlotFormatCombinationsPerCell
                                                                                                                              OPTIONAL, -- Need N
    slotFormatCombToReleaseList SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                       OPTIONAL, -- Need N
    ...,
    [[
    availableRB-SetsToAddModList-r16  SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF AvailableRB-SetsPerCell-r16   OPTIONAL, -- Need N
    availableRB-SetsToRelease-r16     SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex                 OPTIONAL, -- Need N
    searchSpaceSwitchTriggerToAddModList-r16     SEQUENCE (SIZE(1..4)) OF SearchSpaceSwitchTrigger-r16                        OPTIONAL, -- Need N
    searchSpaceSwitchTriggerToReleaseList-r16 SEQUENCE (SIZE(1..4)) OF ServCellIndex                                          OPTIONAL, -- Need N
    co-DurationsPerCellToAddModList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF CO-DurationsPerCell-r16     OPTIONAL, -- Need N
    co-DurationsPerCellToReleaseList-r16 SEQUENCE (SIZE(1..maxNrofAggregatedCellsPerCellGroup)) OF ServCellIndex              OPTIONAL  -- Need N
    ]]
}

CO-DurationsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16            ServCellIndex,
    positionInDCI-r16            INTEGER(0..maxSFI-DCI-PayloadSize-1),
    subcarrierSpacing-r16        SubcarrierSpacing,
    co-DurationList-r16          SEQUENCE (SIZE(1..64)) OF CO-Duration-r16
}

CO-Duration-r16 ::=    INTEGER (0..1120)

AvailableRB-SetsPerCell-r16 ::=   SEQUENCE {
    servingCellId-r16                 ServCellIndex,
    positionInDCI-r16                 INTEGER(0..maxSFI-DCI-PayloadSize-1)
}

[bookmark: _Hlk43320352]SearchSpaceSwitchTrigger-r16 ::=   SEQUENCE {
    servingCellId-r16                  ServCellIndex,
    positionInDCI-r16                  INTEGER(0..maxSFI-DCI-PayloadSize-1)
}

-- TAG-SLOTFORMATINDICATOR-STOP
-- ASN1STOP

------------------------------------- < Start of TP#3 for Clause 7.3.1.3.1of 38.212 [4]> ------------------------------------------

[bookmark: _Toc29326615][bookmark: _Toc29327765][bookmark: _Toc45209278][bookmark: _Toc36046361][bookmark: _Toc36046215][bookmark: _Toc19798781][bookmark: _Toc36045955][bookmark: _Toc26467252]7.3.1.3.1	  Format 2_0
DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space set group switching. 
The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTI:
-	If the higher layer parameter slotFormatCombToAddModList is configured, 
-	Slot format indicator 1, Slot format indicator 2, …, Slot format indicator N, 
-	If the higher layer parameter availableRB-SetPerCell-r16availableRB-SetsToAddModList-r16 is configured, 
-	Available RB set Indicator 1, Available RB set Indicator 2, …, Available RB set Indicator N1, 
-	If the higher layer parameter CO-DurationPerCell-r16co-DurationsPerCellToAddModList-r16 is configured
-	COT duration indicator 1, COT duration indicator 2, …, COT duration indicator N2.
-	If the higher layer parameter searchSpaceSwitchTrigger-r16
searchSpaceSwitchTriggerToAddModList-r16 is configured
-	Search space set group switching flag 1, Search space set group switching flag 2, …, Search space set group switching flag M.
The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Clause 11.1.1 of [5, TS 38.213].
-------------------------------------------------- < End of text proposal> -----------------------------------------------------

 Conclusion
In this contribution, we provide our views on Rel-16 DL channels and signals, and have the following proposals:
Proposal 1: The reference SCS for searchSpaceSwitchingTimer-r16 can be defined as the maximum SCS across all configured BWPs in the cell, or cell group if configured. The following TP#1 can be considered.
Proposal 2: RAN1 could determine the following configuration relationships between four fields in DCI format 2_0, and send a LS to RAN2 for make some restrictions on configuring slotFormatCombToAddModList, availableRB-SetPerCell-r16, co-DurationPerCell-r16 and searchSpaceSwitchTrigger-r16 in TS 38.331.
· SSS group switching flag field can be configured independently with other three fields in DCI format 2_0.
· For LBE, one of SFI field and CO-duration indicator field should be configured in case of RB-set indicator field presence in DCI format 2_0. 
· [bookmark: _GoBack]For FBE, no conditions for configurability of RB-set indicator field and other two fields i.e. SFI and CO-duration indicator should be introduced.
Proposal 3: If none of RB-set indicator, SFI, and CO-duration indicator is configured in DCI format 2_0 for a serving cell, UE assumes no RB-sets of the serving cell are unavailable for DL reception on the serving cell. However, there is no specification impact. 
Proposal 4: The description on UE processing time for SSS group switching in TS 38.213 should be clarified. The following TP#2 can be considered.
Proposal 5: The child IEs (availableRB-SetPerCell-r16, CO-DurationPerCell-r16 and searchSpaceSwitchTrigger-r16) quoted in the definition of DCI format 2_0 in TS 38.212 should be replaced by the parent IEs (xxxToAddModList-r16). The TP#3 can be adopted.
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