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This document summarizes documents submitted to RAN1#99 on AI 7.2.2.1.2.
According to the guidance RP-191581 provided by RAN plenary #84, the following list of items is given:
	Note that this may not be an exhaustive list of essential/optimization items. If something is neither mentioned as essential nor as optimization, no guidance from RAN is provided. 
Note that the completion of essential items in Proposal 1 means completion of the discussion of the item, and not necessarily mean the item will be supported in NR-U.
Note that further discussion on completing the design to support features already agreed that are not listed as optimisations should be considered as high priority as well.
7.2.2.1.2 DL signals and channels
Essential
· Channel occupancy time and frequency domain structure indication for LBE
· UE COT detection for FBE
· gNB control for the Cat 4 UL transmission (including CG) switching to cat 2 when fall in gNB COT
· Behavior when P/SP-CSI-RS fail to transmit due to LBT
Optimizations
· CSI-RS enhancement outside of DRS
· More opportunities for CSI-RS to compensate the possible LBT failure
· A-TRS directly QCL with SSB




PDSCH Transmission
DM-RS positions for new PDSCH type B durations
Most companies support re-use of the DM-RS pattern designed for PUSCH mapping type B:

(From 38.211 Table 6.4.1.1.3-3: PUSCH DM-RS positions  within a slot for single-symbol DM-RS and intra-slot frequency hopping disabled)
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Proposal for offline discussion
	  in symbols
	
DM-RS positions 
PDSCH mapping type B
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Offline consensus: Adopt DM-RS patterns from the table above (for single-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. Come back to durations 12-14 during this week.
Offline consensus:
If a DMRS symbol falls in the last symbol of the type-B allocation, the DMRS symbol is dropped. Note: This is same as specified in Rel-15 for durations 2/4/7.


Discuss above table for single-symbol DM-RS, including following aspects:
Do we need to populate the table for dmrs-AdditionalPosition values 2?
Do we need to populate the table for dmrs-AdditionalPosition values 3?
Do we specify length 14?
According to submitted contributions:
Support: Nokia, NSB (if no significant standardization effort is required), AT&T, NTT DOCOMO
Not support: ZTE, Sanechips, Qualcomm (neither L=13 non-coreset symbols), Motorola Mobility, Lenovo
[Qualcomm] 
P1) we would like to reuse the type A PDSCH DMRS positions hence making minor change for case of 12/13 symbols
P2) If a DMRS symbol falls in the last symbol of the type-B allocation, it is dropped. This is same as Rel-15.
Since we end up dropping DMRS, for optimizing for doppler: 
P3) For PDSCH durations greater than 7, the DMRS pattern is picked based on number of non-coreset symbols instead of number of PDSCH symbols.


(From 38.211 Table 6.4.1.1.3-4: PUSCH DM-RS positions  within a slot for double-symbol DM-RS and intra-slot frequency hopping disabled)
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Proposal for offline discussion
	  in symbols
	
DM-RS positions 
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[Qualcomm] 
Again, we would like to reuse the type A PDSCH DMRS positions hence making minor change for case of 12/13 symbols

Offline consensus:
Adopt DM-RS patterns from the table above (for double-symbol DM-RS and intra-slot frequency hopping disabled) for durations up to 11 symbols. Come back to durations 12-14 during this week.


Discuss above table for single-symbol DM-RS, including following aspects:
Do we specify length 14?
According to submitted contributions:
Support: Nokia, NSB (if no significant standardization effort is required), AT&T, NTT DOCOMO
Not support: ZTE, Sanechips, Qualcomm (neither L=13 non-coreset symbols), Motorola Mobility, Lenovo

Discuss following proposal:
The increment of  l by 1 when at least one DM-RS symbol collides with LTE CRS is decided on a per PDSCH scheduling occasion.

Individual company views:
	ZTE, Sanechips
	Proposal 1: No need to support a duration of 14 symbols for PDSCH mapping type B in NR-U.
Proposal 2: For additional durations from 2 to 13 symbols (other than length 2/4/7 and 9/10) for PDSCH mapping type B in NR-U, DMRS positions can reuse DMRS patterns of PUSCH mapping type B with the same durations in Rel-15.

	Huawei, HiSilicon
	DMRS patterns specified for PUSCH mapping type B with duration from 3 to 14 symbols could be reused as well in PDSCH mapping type B.
Proposal 1: The PDSCH DM-RS position table should be updated as Table 1 and Table 2 for PDSCH mapping type B with duration other than 2, 4 and 7 symbols.  The entry of l_"d" =6 can be applied to both normal CP and extended CP.

	Vivo
	Proposal 12: For PDSCH Type B mapping, support DMRS positions Table 3 and Table 4 for single-symbol DMRS case and double-symbol DMRS case respectively.

	Samsung
	Proposal 1: Reuse DM-RS position for PUSCH mapping type B for the new durations of PDSCH mapping type B as much as possible.

	Nokia, NSB
	Proposal 8: For NR-U adopt the PDSCH Type B DMRS locations based on PUSCH Type B locations except for L=8 and L=9 which has been agree for dynamic spectrum sharing already in RAN1#98.

	Intel
	Proposal 3: Support the DMRS pattern for PDSCH mapping type B as shown below
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	Proposed PDSCH mapping type B
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	LG
	Proposal #13: For single symbol DM-RS locations of PDSCH mapping type B with 3/5/6/8/11/12/13 symbols, and for double symbol DM-RS locations of PDSCH mapping type B with 3/5/6/8/9/10/11/12/13 symbols, reuse DM-RS locations defined for Rel-15 PUSCH mapping type B.

	Ericsson
	Proposal 1	If the front-loaded DM-RS of the PDSCH mapping Type B allocation of any duration collides with resources reserved for a search space set associated with a CORESET, l ̄ shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET and until no collision with any CORESET occurs.
Proposal 2	For length 10 PDSCH of mapping Type B, the moving of DM-RS to avoid CORESET collision is processed first and then based on the new DM-RS position, the condition on whether at least one DM-RS symbols collides with LTE CRS is further applied which may imply that  shall be incremented by one additional symbol
Proposal 3	The increment of  l by 1 when at least one DM-RS symbol collides with LTE CRS is decided on a per PDSCH scheduling occasion. To exemplify, if in some slot the scheduled PDSCH Type B of duration 10 doesn’t collide with LTE CRS (e.g. in a configured LTE MBSFN subframe), then the increment of   by 1 does not apply.  
Proposal 4	If a scheduled PDSCH Type B DM-RS collides with LTE CRS, for durations other than 10, the UE can ignore the scheduled assignment.
Proposal 5	The PDSCH DM-RS positions for single and double symbol DMRS are given in Table 1 and Table 2 respectively.

	Qualcomm
	Proposal 5: All PDSCH mapping type B durations other than those already supported in Rel-15 are optional UE capability. None of them are made mandatory. 
Proposal 6: The DMRS pattern for a type-B PDSCH for durations of 8 to 11 non-coreset symbols, except for single symbol DMRS cases for durations {9, 10}, is obtained by mapping the NR release 15 type-B PUSCH DMRS pattern to the non-coreset symbols of the type-B PDSCH. 
  • Length of the type-B PUSCH DMRS pattern to be mapped is same as the number of non-coreset symbols in the type-B PDSCH.
Proposal  7: When number of non-coreset symbols is 5, and two DMRS is configured, the last DMRS symbol is dropped
Proposal 8: When 12 non-coreset symbols are present in a type-B PDSCH allocation, the DMRS are on:
  • Single symbol DMRS
    • 2 DMRS: {m, m+9}
    • 3 DMRS: {m, m+5, m+9}
    • 4 DMRS: {m, m+3, m+6, m+9}
  • Double symbol DMRS: {m, m+1, m+8, m+9}
where m is the first non-coreset PDSCH symbol
Proposal 9: Three coreset symbols are not supported for type B PDSCH with 4 single symbol DMRS
Proposal 10: Following durations for PDSCH mapping Type-B are not supported
  • L=14 symbols
  • L=13 non-coreset symbols

	NTT DOCOMO
	Proposal 5: Additional durations from 2 to 14 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported.
  • First DMRS for mapping type B PDSCH will be transmitted at the first available OFDM symbol which doesn’t collide with configured CORESET symbol(s).
  • The agreed DMRS positions of length 9 and 10 should be used irrespective of DSS.
  • DMRS positions of PUSCH mapping type B are reused for the DMRS positions of PDSCH mapping type B of length other than 2, 4, 7, 9 and 10.

	Panasonic
	Proposal 12: NR-U DMRS position for PDSCH mapping type B of additionally supported durations (except 9/10) is specified based on the Rel-15 DMRS position for PUSCH mapping type B of the corresponding length.

Proposal 13: If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if any LTE-CRS rate-matching pattern is configured,  shall be incremented by 1.

	AT&T
	Proposal 1: PDSCH mapping type B allocations with 14 OFDM symbols are supported
Proposal 2: New data carrying symbols without DMRS are simply appended to the end of existing durations
  • New durations of {3}, {5-6}, {8} and {11-14} OFDM symbols reuse the patterns for {2}, {4}, and {7} OFDM symbols
  • For additional symbols carrying DMRS, rules for existing durations of {2}, {4}, and {7} OFDM symbols are applied for new durations of {3}, {5-6}, {8} and {11-14} OFDM symbol



Processing time for new PDSCH type B durations
The proposal below is aligned (at least partly) with most company views. It is therefore suggested to discuss if the proposal is agreeable as is, or where modifications find a majority support.
Offline conclusion – green parts only:
Note: processing times for L=2/4/7 are included for sake of completeness, and are unmodified from Rel-15.
For UE processing capability 1
if L>=7 then d1,1 = 0
if L>=4 and L<=6, then d1,1 = 7-L
if L>=2 and L<=3, then d1,1 = 3+min(d, 1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
· QC: L=2 is already in rel15: (3+d). For L=3, d1,1= 4.
For UE processing capability 2 
if L>=7 then d1,1 = 0
if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH
if the number of PDSCH symbols allocated is 2
	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3
otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

Individual company views:
	ZTE, Sanechips
	Proposal 3: Processing times of PDSCH mapping type B with the additional durations can reuse the values of durations of 2/4/7 symbols as specified in chapter 5.3 in TS 38.214.
-   For UE processing capability 1, and 
-   if the number of PDSCH symbols allocated  L = 7 or more, then d1,1 = 0,
-   if the number of PDSCH symbols allocated L = 4, 5, or 6,  then d1,1 = 3,
-   if the number of PDSCH symbols allocated  L = 2 or 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-   For UE processing capability 2, and 
-   if the number of PDSCH symbols allocated is L = 7 or more, then d1,1 = 0,
-   if the number of PDSCH symbols allocated is L = 3, 4, 5, or 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-   if the number of PDSCH symbols allocated is L = 2, then 
-   if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then  d1,1 = 3,
-   otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

	Huawei, HiSilicon
	Proposal 2: Same processing time as that PDSCH mapping type A should be assumed for PDSCH mapping type B when additional DMRS is configured. 
Proposal 3: For front loaded DMRS, 
-   For UE processing capability 1, and 
-   if the number of PDSCH symbols allocated is greater than 7, then d1,1 = 0,
-   if the number of PDSCH symbols allocated is 5, or 6,  then d1,1 = 3
-   if the number of PDSCH symbols allocated is 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-   For UE processing capability 2, and 
-   if the number of PDSCH symbols allocated is greater than 7, then d1,1 = 0,
-   if the number of PDSCH symbols allocated is 3, 5, or 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

	Samsung
	Proposal 2: A processing time for the new durations is derived from that for duration of 2/4/7 symbol PDSCH, such as
- if the number of PDSCH symbols allocated is ≥ 7, then d1,1 = 0, 
- if the number of PDSCH symbols allocated is 4, 5, or 6, then d1,1 = 3 
- if the number of PDSCH symbols allocated is 2 or 3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

	Nokia, NSB
	For UE processing capability 1
if L > 7, d1,1 = 0
if L = 6, d1,1 = 1
if L = 5, d1,1 = 2
if L = 3, d1,1 = 3+d
For UE processing capability 2
if L > 7, d1,1 = 0
if L >2 and L <7, d1,1 = d
Proposal 9: Extend the TS38.214 definition for the Type B PDSCH allocation processing times for the new PDSCH allocation durations as outlined above.
Proposal 10: Extend the TS38.211 definition for the Type B PDSCH collision with the DMRS to account for the new PDSCH type B allocation durations.

	Intel
	Proposal 4: Time margin d1,1  for new lengths of PDSCH mapping type B are defined as following values:For UE processing capability 1
if L > 7, d1,1 = 0
if L = 6, d1,1 = 1
if L = 5, d1,1 = 2
if L = 3, d1,1 = 3+min(d,1)
For UE processing capability 2
if L > 7, d1,1 = 0
if L = 6, d1,1 = min(d,1)
if L = 5, d1,1 = min(d,2)
if L = 3, d1,1 = d

	LG
	Proposal #14: For processing time of PDSCH mapping type B with L=3/5/6/8/9/10/11/12/13 symbols, d1,1 can be defined as follows, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
  • For UE processing capability 1,
    •  if L > 7, d1,1 = 0
    •  if L = 5 or 6, d1,1 = 7-L
    •  if L = 3, d1,1 = 2+d
  • For UE processing capability 2,
    •  if L > 7, d1,1 = 0
    •  if L = 5 or 6,
      • Alt. 1: d1,1 = 0
      • Alt. 2: d1,1 = d
      • Alt. 3: d1,1 = max{d-(L-4),0}
    •  if L = 3,
      • Alt. 1: d1,1 = d
      • Alt. 2: d1,1 = max{d-(L-2),0}
      • Alt. 3: d1,1 = 1+d

	Qualcomm
	Proposal 11: The value of d_1,1 for additional PDSCH mapping type-B durations is determined as follows:
  • UE capability 1:
  • For L = {5, 6}: d_1,1 = 7-L
  • For L=3: d_1,1 = 4
  • For L>7, d_1,1=0
  • For UE capability 2:
  • For L = {5, 6}: d_1,1 = min(d, 7-L)
  • For L=3, d_1,1 = d
  • For L>7, d_1,1=0
Where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

	NTT DOCOMO
	For UE processing capability 1
if L > 7, d1,1 = 0
if L = 6, d1,1 = 1
if L = 5, d1,1 = 2
if L = 3, d1,1 = 3+d
For UE processing capability 2
if L > 7, d1,1 = 0
if L >2 and L <7, d1,1 = d

	Motorola Mobility, Lenovo
	Proposal 3: Apply processing time durations as defined for Type B duration 4 for new duration of 3, as defined for Type B duration 7 for new durations 5-6, and as defined for Type A duration for new durations >7.

	CAICT
	Proposal 3: The following processing time for new PDSCH type B durations should be used:
For UE processing capability 1
if L>=7 then d1,1 = 0
if L>=4 and L<=6, then d1,1 = 7-L
if L>=2 and L<=3, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
For UE processing capability 2 
if L>=7 then d1,1 = 0
if L>=3 and L<=6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH
if the number of PDSCH symbols allocated is 2
   if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3
otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.

	AT&T
	Proposal 3: UE processing times for new durations need not be over-optimized as the main reason for their use is efficient handling of partial slots, not low latency
  • New durations of {3} and {5-6} OFDM symbols reuse the PDSCH processing time rules for {4} and {7} OFDM symbols as shorter allocations ease UE processing constraints
  • New durations of {8-14} OFDM symbols reuse the PDSCH processing time rules for PDSCH mapping type A



COT Structure Aspects for LBE
(Remaining details for COT duration indication, including UE behaviour when no COT duration indicator is detected)

How to indicate CO duration or end-of-COT in DCI format 2_0:
Proposal:
CO duration indicates remaining length based on the slot where the information is received
· Granularity: 
· Number of OFDM symbols, or number of slots, or slots plus symbols of the last slot?
· SCS-dependent or fixed as for [60] kHz?
· Configurable number of bits for the granularity (RRC)?
	
CO duration if no duration information is obtained from DCI format 2_0:
Option 1: UE assumes the last DL or UL symbol indicated by SFI is the end of the gNB's channel occupancy
Option 2: Support "Out-of-COT" state in SFI
Proposal: Adopt Option 1

Proposal: If both of COT duration bit-field and SFI are configured for a GC-PDCCH, UE ignores SFI corresponding to slots which are not within the remaining COT duration.

Additional information for inclusion in DCI format 2_0
· Total duration?
· Pause durations within the COT (pause start offset and a pause duration in number of symbols, for each pause duration)
· Indication of CAPC of the current COT.

Individual company views:
	ZTE, Sanechips
	Proposal 10: The COT duration in each GC-PDCCH is encoded as remaining length.
Proposal 11: The granularity of the signaled duration can be a OFDM symbol.
Proposal 12: If the length of COT duration bit-field in GC-PDCCH is not configurable, a single value  e.g. 9 bits for it can be considered.
Proposal 13: Flexible symbol can be used to indicate end-of-COT, as long as there are no DL or UL symbols after flexible symbol in last slot format in the slot format combination indicated by DCI format 2_0.

	Huawei, HiSilicon
	Proposal 6: The GC-PDCCH monitoring behavior for DL burst identification and COT structure indication should be enhanced from DCI format 2-0 in the following aspects. 
  • “monitoringSymbolsWithinSlot”: The candidate first symbol(s) for PDCCH monitoring for DCI format 2-0 in the slot should be increased.
  •  “nrofCandidates-SFI”: the number of PDCCH candidates for DCI format 2-0 should be regarded as number of PDCCH candidates within a monitoring location when multiple monitoring location in frequency domain is enabled.
  • UE can be configured with 2 Type3-PDCCH search space set for DCI format 2-0 with different monitoring periodicity in time domain and monitoring locations in frequency domain.
Proposal 7: The remaining length of the COT duration from the starting symbol where GC-PDCCH is transmitted can be indicated with the granularity of OFDM symbol. The length of bit field can be adjusted according to the subcarrier spacing.  
Proposal 8: When COT duration bit field is not configured in DCI format 2-0, UE could determine the remaining length of COT duration (in the unit of slot) from number of slot formats in a slot format combination.  The slot format indicator is valid from the slot carrying DCI format 2_0 when it is received at slot boundary. UE could obtain slot formats from 2nd slot in the COT when it is received in the middle of COT.
Proposal 9: NR-U should support indicating “Out of COT” state in slot format to indicate either “paused COT” or “end of COT”. UE behavior corresponding to “Out of COT” is defined in Table 3.
Proposal 10: UE do not expect time span indicated by SFI is longer than that indicated by COT duration field.   
Proposal 11: A sequence of LBT bandwidth indicators should be introduced in DCI format 2-X for COT structure indication. UE acquires LBT bandwidth indicator corresponding to a serving cell from the starting bit given by a new parameter of positionInDCI-LBW in the RRC configuration of SlotFormatCombinationPerCell. The bit-width of a LBT bandwidth indicator is the maximum number of LBT bandwidth in a serving cell. 
Proposal 12: UE is notified to obtain LBT bandwidth indicator for a serving cell later (or the current value is invalid) when all bits in the LBT bandwidth indicator corresponding to LBT bandwidths in an active BWP is “zero”. 
Proposal 13: The valid time period of the LBT bandwidth available for reception (LBW indication) will be given in GC-PDCCH. UE is expected to detect another GC-PDCCH after that time.
Proposal 14: UE is expected to receive on all LBT bandwidths if it does not receive GC-PDCCH carrying valid LBW indication.

	Fujitsu
	Proposal 2: Regarding the bitmap for indicating usage information of a LBT bandwidth, the agreed two states “not available” and “available” should be revised to “not available” and “may be available” to support the transmission of the GC-PDCCH from a licensed/unlicensed carrier at the beginning of a DL transmission burst.

	Vivo
	Proposal 1: NRU supports SFI to determine end of COT duration by the following rule, i.e. the last non-Flexible symbol of one indicated SFI combination for a number of slots is COT ending symbol.
Proposal 2: The gNB’s transmitted LBT bandwidths can be also explicitly indicated to UE via a bitmap in UE-specific PDCCH.
Proposal 3: The UE behavior when SFI GC-PDCCH is configured but not detected depends on the type of configured monitoring serving cell for SFI GC-PDCCH:
  • When SFI GC-PDCCH is configured in licensed serving cell, UE follows NR Rel15 behaviour for the indicated serving cell(s), i.e. cancel the high layer configured transmissions;
  • When SFI GC-PDCCH is configured in unlicensed serving cell, UE behaviour is updated, i.e. not cancel the high layer configured transmissions.
Proposal 4: UE could use Cat 2 LBT for one SRS/PUCCH/PUSCH/PRACH occasion configured by high layer when all its symbols are indicated as ‘U’ before COT ending symbol.
Proposal 5: For the indicated LBT subband as not available, UE will cancel any reception and transmission on this LBT subband before COT ending symbol; UE recover the regular reception and transmission when outside COT ending symbol.

	Samsung
	Proposal 3: The duration is encoded as remaining length. If the length is not configurable, a single value based on maximum channel occupancy is used
Proposal 4: If the COT duration bit-field is not present in a DCI, flexible state can be used to determine the end-of-COT

	Nokia, NSB
	Proposal 12: Explicit COT-end indication indicates remining COT time in units of 60kHz, relative to slot (PDCCH SCS) where PDCCH containing indication has been received.  
Observation 6: It is beneficial to allow gNB to indicate the following:
· Non-numerical value when COT end is not known yet 
· Slot where COT ends
· Symbol of the slot where COT ends
Proposal 13: For an explicit indication of COT-end,
· A gNB may configure up to 32 rows of entries, where each entry may be one of
· Non-numerical entry
· Number of slots entry, from 0 to 63
· Num of symbols entry, from 0 to 55
· Combination of Number of slots and Num of symbols entries
· Size of DCI field is given by the 
· gNB is not allowed to change already once indicated end-slot or end-symbol of the COT 
· If UE does not receive an indication for end-symbol, UE assumes that COT ends after last symbol of the end-slot.
· If UE does not receive an indication for end-slot, UE assumes the COT is open
Proposal 14: A slot combination can be configured with one of the following types
· TYPEA: slot-combination indicates COT end to be the last symbol of the slot combination
· TYPEB: slot-combination indicates COT is still open, i.e. COT continues
· gNB is not allowed to change already once indicated COT-end
Proposal 15: When GC-PDCCH is configured, a bit field in GC-PDCCH indicates one RB-set combination from preconfigured subset of RB-set combinations in a BWP that is available for DL reception
· One signaling state (e.g. state with index 0) is reserved to indicate that GC-PDCCH does not indicate RB-set combination for DL reception. 
· In CA case, bit field is associated to a cell index

	Sony
	Proposal 1: No new state such as “out-of-COT” is necessary.
  • If the field of COT duration is not present in GC-PDCCH, “flexible” should be used for the indication of “end-of-COT”.
Proposal 2: Additional patterns of slot format should be defined by using reserved formats (56-254) for the SFI-based mechanism.
Proposal 3: The field of COT duration should indicate the remaining COT length from the slot where GC-PDCCH is received.

	Oppo
	Obsv. 1:    Total COT duration does not seem a complete COT information and it needs to be understood with reference starting time, with which it turns to be remaining COT. The difference between these two might be different reference starting points
Proposal 1:    A max reachable COT end can be targeted, in this case single length of bit-field is enough.
Proposal 2:    The granularity of COT duration should be a combination of slot-level and symbol-level, following Rel.15 TDD-UL-DL-Pattern configuration
Proposal 3:    Both remaining COT and total COT duration can be used, as long as the reference point is clarified

	LG
	Proposal #1: COT duration bit-field for a serving cell in a GC-PDCCH indicates remaining COT length from the slot containing the GC-PDCCH.
Proposal #2: If both of COT duration bit-field and SFI are configured for a GC-PDCCH, UE ignores SFI corresponding to slots which are not included in remaining COT length.
Proposal #3: If COT duration bit-field is not configured but SFI is available for a GC-PDCCH, UE determines end-of-COT by using at least one of the following options.
  • Option 1: End-of-COT corresponds to the last slot provided with indicated SFI value.
  • Option 2: End-of-COT corresponds to the first slot for which slot formats provided by more than one GC-PDCCHs are inconsistent.

	Sharp
	Proposal 1: 
SFI for a given COT should be able to be signaled multiple times within the COT. 
Proposal 2: 
Follow the Rel-15 principle that slot formats indicated by a given dynamic SFI signaling cannot be changed by a later dynamic SFI signaling. 
Proposal 3: 
When dynamic SFI is not configured or dynamic SFI indicates 255, the UE should not perform semi-persistent or periodic DL reception on Flexible symbols configured by tdd-UL-DL-configuration. 
Proposal 4: 
If dynamic SFI is not configured or if dynamic SFI is configured but dynamic SFI for a given symbol(s) is not detected, UE behavior on the symbol(s) is as follows:
    • For the symbol(s) which is indicated as DL by tdd-UL-DL-configuration
      • The UE performs PDCCH monitoring with finer granularity if configured,
      • The UE performs other semi-persistent or periodic DL reception,
      • The UE does not perform semi-persistent or periodic UL transmission subject to LBT,
      • The UE performs dynamically scheduled DL reception, and
      • The UE does not expect dynamically scheduled UL transmission.
    • For the symbol(s) which is indicated as UL by tdd-UL-DL-configuration
      • The UE does not perform PDCCH monitoring,
      • The UE does not perform other semi-persistent or periodic DL reception,
      • The UE performs semi-persistent or periodic UL transmission subject to LBT,
      • The UE does not expect dynamically scheduled DL reception, and
      • The UE performs dynamically scheduled UL transmission subject to LBT.
    • For the symbol(s) which is indicated as Flexible by tdd-UL-DL-configuration
      • The UE performs PDCCH monitoring with finer granularity if configured,
      • The UE does not perform other semi-persistent or periodic DL reception,
      • The UE performs semi-persistent or periodic UL transmission subject to LBT,
      • The UE performs dynamically scheduled DL reception, and
      • The UE performs dynamically scheduled UL transmission subject to LBT. 
Proposal 5: 
NR-U should support new slot formats where a slot starts with a UL symbol but is not filled up with UL symbols.
    • E.g. A slot starts with consecutive UL symbols and the remaining portion is filled by either Flexible (F) symbols or Out-of-CO (OoC) symbols.

	InterDigital
	Proposal 1:   The COT duration bitfield should encode the remaining time duration of the COT.

	Ericsson
	Proposal 12   The length of the COT duration bit-field in GC-PDCCH is configurable by an RRC parameter.
Proposal 13   A duration in terms of number of slots is encoded with COT duration bit field (see next proposal). Furthermore, this indicates that these slots are within the gNB shared COT. Duration starts from the symbol of a slot that GC-PDCCH is detected until the end of the last slot indicated by the duration. When counting the number of slots for the duration, first partial slot counts as one slot.
Proposal 14   The granularity level of COT duration indication is one slot
Proposal 15   Mapping of the COT duration bit-field to different COT duration values is RRC configured.
Proposal 16   LBT categories that can be performed within the COT are informed to UEs using DCI format 2_0
a.   Slot property indices are defined, and each index is mapped to a different LBT category as shown in Table 4.
b.   A slot property index corresponding to the LBT category that should be performed in a slot, is attached to the SFI value assigned to that slot.
Proposal 17   In case the Rel-15 SFI configuration is used for the COT duration indication for SFI based mechanism in absence of COT duration (no new SFI RRC configuration modification is introduced), an explicit indication of LBT category in DCI 2_0 is defined based on one of the following options
a.   A flag bit which indicates to UEs that it can apply CAT2 LBT within the duration of the first period of indicated SFI
b.   A bit field (2 bits) indicates which one of the 16 us CAT2, 25 us CAT2, CAT1 or CAT4 LBT can be applied within the duration of the first period of indicated SFI.
Proposal 18   Set of parameters as {positionInDCI, servingCellId} is introduced for “availableRB-RangesPerCell-r16” RRC parameter.

	ETRI
	Proposal 4: The COT duration information consists of the number of remaining slots and the number of symbols for the last (partial) slot of a COT.
Proposal 5: If the COT duration field is absent, the COT ending time is the last symbol (i.e., ending symbol of the last slot) in the SFI indication.
Proposal 6: SFI field in DCI format 2_0 is optional in NR-U.

	MediaTek
	Proposal 1: For a serving cell, a bitmap for indicating frequency domain availability can configured in DCI format 2_0: 
  • The length of the bitmap is equal to the number of configured LBT bandwidths in the serving cell.
  • The position of the bitmap in DCI and corresponding serving cell ID are provided by RRC.
  • A value of ‘0’ in the bitmap indicates that corresponding LBT bandwidth is not available for DL reception and a value of ‘1’ in the bitmap indicates that corresponding LBT bandwidth is available for DL reception. 

	Qualcomm
	Proposal 12: NR DCI format 2_0 is further enhanced to support the following
  • Information on pause durations within the COT comprising a pause start offset and a pause duration in number of symbols, for each pause duration
  • Indication of CAPC of the current COT.
Proposal 13: The remaining COT duration is indicated by the COT length field.
Proposal 14: Index to an entry of a look up table (LUT) is used to indicate the remaining COT duration.
  • The LUT contains entries to indicate up to the MCOT duration (e.g. 8ms).
  • The LUT may include entries to indicate that the duration is greater than a value.
  • The LUT supports non-uniform step sizes.
  • FFS: LUT is spec defined or RRC configured.
Proposal 15: In case a UE detects gNB COT but the sub-band usage is unknown, the UE behavior is determined as follows:
  • Continue PDCCH monitoring in all sub-bands
  • For dynamic UL grants in the same COT, use LBT type mentioned in the grant 
  • For RRC configured uplink transmissions/grant from another COT, no change from cat-4 LBT to cat-2 LBT is allowed on subbands where UE is not sure gNB has acquired COT

	NTT DOCOMO
	Proposal 2: Remaining COT duration is indicated by DCI format 2_0 when the corresponding bit-field is configured.
Proposal 3: When COT duration bit-field is not configured, COT structure is indicated by using DCI format 2_0 with following enhancement.
  • When UE detects DCI format 2_0 indicating slot(s) with specific slot format index, UE assumes the slot(s) is/are to be outside of gNB’s COT.
Proposal 4: If more than one DCI formats 2_0 indicate a slot format and channel occupancy frequency domain structure for a slot, the same slot format and channel occupancy frequency domain structure should be indicated for the slot.
  • For the beginning of COT, gNB can indicate a specific bitmap pattern and UE performs blind decoding of PDCCH and/or DMRS on every LBT bandwidth.

	ASUSTeK
	Proposal 1: In NR-U, OFDM symbols outside COT are configured as ‘flexible’ via semi-static RRC signalling. 
Proposal 2: NR-U supports SFI to indicate slot structure in NR-U with at least one of following modifications: 
  • supporting an aperiodic SFI, 
  • different monitoring periodicity for outside COT and inside COT. 
Proposal 3: For a slot partially or fully outside a COT and indicated by a DCI format 2_0 received in the COT, the UE applies slot format indicated by DCI format 2_0 only for symbols within the COT.  
Proposal 4: For NR-U, beside CORESET monitoring, UE is allowed to receive pre-configured resource on RRC signalled “flexible” symbols, at least for measurement, even not receiving SFI on monitoring occasion. 
Proposal 5: For NR-U, how UE interprets the configuration for monitoring DCI format 2_0 is associated with the start of a DL burst or COT by gNB.

	Panasonic
	Proposal 1: COT structure in time domain defines which symbols are DL, UL, and Flexible for one or a few slots, similar to Rel-15 Slot Format Indication.
   - all symbols are semi-static flexible in unlicensed option 
Proposal 2: COT duration indication has slot-level granularity in Rel-16.
Proposal 3: COT duration should be able to dynamically update.
Proposal 4: One GC-PDCCH indicates SFI for a few consecutive slots, which contents partially overlapping to improve the robustness.  
Proposal 5: LBT category and gap duration can be indicated in the GC-PDCCH carrying COT structure.  

	Motorola Mobility, Lenovo
	Proposal 1: The maximum number of DL/UL switching points within one COT for a UE-initiated transmission is two, for a gNB-initiated transmission is one.

	Xiaomi
	Proposal 1: UE can be informed of the slot format for a gNB-initiated COT at the beginning of the COT via DCI format 2_0.
Proposal 2: Additional SFI can be transmitted multiple times within a gNB-initiated COT.
Proposal 3: UE can get the slot formats for the partial slots by puncturing the existing slot format.
Proposal 4: “End-of-COT” status is introduced in SFI.

	CAICT
	Proposal 4: When COT duration bit-field is not present in COT indication, slot format ending with “F” could be used to indicate end-of-COT.
Proposal 5: The duration of COT length is encoded as the remaining length.

	Google
	Proposal 4: Determine following options for COT structure indication
  • Option-1: COT structure indicator should be transmitted in the beginning of a COT.
  • Option-2: COT structure indicator should be transmitted in the first full slot of a COT. 
Proposal 5: Determine the UE behavior while receiving multiple COT structure indicators in a COT
  • Option-1: UE does not expect receiving multiple COT structure indicators within a COT (Drop the second indicator or suspend COT structure monitoring).
  • Option-2: UE applies the latest COT structure indicator.
Proposal 6: COT length indicator should consider the following
  • Option-1: Indicate a limited set of COT length (e.g. 2ms, 3ms, 6ms, 8ms, 10ms, etc.).
  • Option-2: Indicate the exact COT transmission length (i.e. # of slots). 
Proposal 7: For transmitting multiple COT structure indicators in a COT, consider following:
  • Option-1: Each COT structure indicator comprises the same SFI combination index and a starting index in the SFI combination regards to the current slot.
  • Option-2: Each COT structure indicator indicates an individual SFI combination index, which indicates the format of a set of consecutive slots.
Proposal 8: gNB should indicates channel access type switching explicitly or implicitly in the COT structure indicator. following:
  • Option-1: Each COT structure indicator comprises the same SFI combination index and a starting index in the SFI combination regards to the current slot.
  • Option-2: Each COT structure indicator indicates an individual SFI combination index, which indicates the format of a set of consecutive slots.
Proposal 6: gNB indicates the channel access type switching explicitly or implicitly by the COT structure indicator. 
Proposal 7:  For UL grant, if the scheduled UL transmission is in the UL region indicated by the COT structure indicator, 
  • the UE applies the channel access type indicated by gNB if there is a non-UL region indicated after the scheduled UL region, or
  • the UE may apply the channel access type indicated by the COT structure if there is no non-UL region indicated after the scheduled UL region. 
Proposal 8:  For configured grant, if the gNB indicates COT sharing for configured grant and the UL transmission falls in a UL region indicated by the COT structure indicator, 
  • the UE applies the channel access type indicated by the COT structure if there is a non-UL region indicated after the scheduled UL region, or
  • the UE may apply the channel access type indicated by the COT structure if there is no non-UL region indicated after the scheduled UL region.
Proposal 9: gNB should indicate “COT sharing for RACH” in a common control information (i.e. COT structure indicator)

	Spreadtrum
	Proposal 1: The COT duration is encoded as remaining length..
Proposal 2: Granularity of the signaled duration is one slot with the SFI reference SCS configuration.
Proposal 3: If COT duration field is not present, the first symbol of “flexible” symbols can be used to indicate out of COT, when there are no DL or UL symbols after flexible symbols for the this periodicity of DCI format 2_0

	Intel
	Proposal 1: For COT length indication in DCI 2_0
  • It indicates remaining COT length
  • Length of this bit-field is fixed depending on SCS
    • 3 bits for 15 KHz SCS, 4 bits for 30KHz SCS
  • Fixed interpretation of the field based on slot level granularity
    • {2, 3, 4, 5, 6, 7, 8, 9} for 15 KHz SCS
    • {4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19} for 30KHz SCS



Switching Cat 4 UL transmission (including CG) within gNB COT to Cat 2
Proposal:
If an UL transmission (including CG) falls into gNB acquired channel occupancy in time and frequency, Cat 4 UL transmission can be switched to Cat 2.
UE determines if Cat 4 UL transmission can be switched to Cat 2 based on the following information.
· Explicit sharing indicator
· Remaining channel occupancy duration
· LBT bandwidth indication
· CAPC used by the gNB to acquire the channel also required

Related to Channel Access AI:
· How does the UE determine whether to use 16 µs or 25 µs for Cat 2 LBT?

Status from RAN1#98bis:
Option 1
a.	Slot property indices are defined, and each index is mapped to a different LBT category: 
	Index
	Property

	0
	All DL to UL switches in this slot do not require LBT for the UL transmission

	1
	All DL to UL switch occurs in this slot require a category 2 25 microsecond LBT for the UL transmission

	2
	All DL to UL switch occurs in this slot require a category 2 16 microsecond LBT for the UL transmission

	…
	…


b.	A slot property index corresponding to the LBT category that should be performed in a slot, is attached to the SFI value assigned to that slot.
Option 2
	Include a corresponding field in the DCI


Individual company views:
	ZTE, Sanechips
	Proposal 14: Cat 4 LBT UL transmission (including CG) switching to Cat 1 LBT / Cat 2 LBT with 16us or 25us when fall in gNB COT should be supported.
Proposal 15: COT sharing information can be informed to the UE, including sharing indicator for indicating whether UL transmission can share the current COT when fall in gNB COT and LBT type (e.g. Cat 1 LBT or Cat 2 LBT with 16 us or 25us) if COT sharing is allowed.

	Huawei, HiSilicon
	Proposal 15: Switching the UL LBT type from CAT4 to CAT2 based on COT structure indication should be supported for both scheduled and CG UL transmissions in NR-U.

	Vivo
	Proposal 6: The LBT category for one PUCCH is determined by the latest DCI indication, i.e. gNB could control PUCCH transmission from Cat 4 LBT to Cat 2 LBT by LBT category overriding.

	LG
	Proposal #6: Within a gNB’s channel occupancy, for UL slots that are indicated not to be occupied by the gNB in frequency domain, UE is allowed to transmit UL transmission if category 4 LBT is successful at UE side and UE is not required to perform PDCCH monitoring.
Proposal #7: GC-PDCCH indicates LBT category (i.e., category 1 LBT or category 2 LBT) for a UE to be performed within gNB’s channel occupancy.
Proposal #8: UE is allowed to perform indicated LBT category for a UL transmission (including CG PUSCH if allowed) only when UE identifies that time/frequency resource for the UL transmission is fully overlapped with two-dimensional gNB’s channel occupancy indicated by GC-PDCCH.

	Qualcomm
	Proposal 19: UE determines if UL resource is inside or outside gNB COT based on the following information.
  • Remaining COT duration
  • Sub-band usage indication
  • CAPC of this COT
  • Pause duration inside the COT
Proposal 20: UE can switch LBT type for UL transmission from cat-4 to cat-2 if it determines that the UL resource in time and frequency is inside gNB COT.
  • Note: It may also have to look at SFI to confirm that transmission is not cancelled as in NR.
Proposal 21: Explicit indication whether to allow configured grant uplink transmissions in the gNB CO is included in COT-SI

	Google
	Proposal 9:  For a UE scheduled by a UL grant of a UL transmission that falls in a UL region indicated by a COT structure indicator, the UE is mandated to use the LBT indicated for the COT if the UL region is not the last transmission region in the COT.
Proposal 10: gNB should indicate “COT sharing for RACH” in a common control information (i.e. COT structure indicator)

	Spreadtrum
	Proposal 5: In the case where UL transmission falls into gNB acquired COT, Cat 4 UL transmission (including CG) can be switched to cat 2 by detecting the (GC-) PDCCH.



COT Aspects for FBE
FFP Indication
Treated in the channel access AI.


Individual company views:
	ZTE, Sanechips
	Proposal 7: For FBE, the beginning of Fixed Frame Period can be aligned with slot boundary to increase spectrum efficiency and reduce impacts on PDSCH mapping.
Proposal 8: For FBE, UE only needs to detect DL burst at the beginning of Fixed Frame Period.

	Huawei, HiSilicon
	Observation 1: For indicating the COT structure in NR-U, no FBE-specific information is required.

	Intel
	Proposal 5: For UE COT detection of FBE, same mechanism is used like the DL burst detection
  • UE only performs COT detection at the beginning of the FFP
  • WB DMRS is used for the CORESET in the beginning of the COT
  • GC-PDCCH is transmitted with WB DMRS for providing COT information

	Qualcomm
	Proposal 16: UE only transmits on an UL resource if it detects at least one of 
  • a valid PDCCH N2 symbols before the UL start location in the same FFP
  • a valid PDSCH N1 symbols before the UL start location in the same FFP
Proposal 17: gNB indicates the operating mode as FBE and the fixed frame period (FFP) structure to the UE through RMSI
Proposal 18: NR-U shall support configuring the GC-PDCCH monitoring in the RMSI to enable COT detection for a UE in idle mode. The UE may additionally use detection of any configured PDCCH to detect gNB COT.

	Ericsson
	Observation 5	Extension of GC-PDCCH configuration to idle mode is an optimization and it is not required for core functionality of FBE operation.
Observation 6	Introducing power saving options based on skipping PDCCH monitoring at beginning of FFP can cause reliability issues and put restriction on gNB scheduling flexibility. The power saving mechanisms that are specified for LBE mode and/or mechanism defined in power saving WI can be reused.
Proposal 21	Extension of GC-PDCCH configuration to idle mode is not considered in Rel-16.

	Spreadtrum
	Proposal 4: When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if the following DL signals/channels are detected within the fixed frame.
  • SSB;
  • Paging PDCCH;
  • RAR PDCCH;
  • Idle-mode GC-PDCCH.

	Nokia, NSN
	Proposal 4: When UE is configured with semiStaticChannelAccessConfig-r16, UE does not monitor SS-set(s) in GROUP2 in a FFP, unless detects a DCI in a SS-set of GROUP1. 
Proposal 5: semiStaticChannelAccessConfig-r16 is configured in RMSI (SIB1).

	Oppo
	Proposal 6:    Search space for structure indication transmission could be configured with an offset to the starting point of the fixed frame period so that gNB can have enough processing time to prepare the frequency domain indication.


PDCCH Monitoring
Switching of PDCCH Monitoring Effort
[bookmark: _GoBack]Offline conclusion: Revise the RAN1#98 agreement as shown:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.
· Alt 2: explicitly in GC-PDCCH and/or PDCCH


Supporting more than two search space set groups: Panasonic, ETRI, InterDigitial (at least for wideband operation)

Switch between search space set groups
· Option 1a: A monitoring group flag included in DCI format 2_0
Flag = 1: Switch to (or keep) monitoring Group2 at a slot boundary that is at least N symbols later then the last symbol of the detected DCI format 2_0
Flag = 0: Switch to (or keep) monitoring Group1 at a slot boundary that is at least N symbols later then the last symbol of the detected DCI format 2_0
· Option 1b: A monitoring group flag included in any DCI format
Flag = 1: Switch to (or keep) monitoring Group2 at a slot boundary that is at least N symbols later then the last symbol of the detected DCI format
Flag = 0: Switch to (or keep) monitoring Group1 at a slot boundary that is at least N symbols later then the last symbol of the detected DCI format
· Option 2a: Switch from Group1 to Group2 after detection of any PDCCH in Group1 at a slot boundary that is at least N symbols later then the last symbol of the detected PDCCH in Group1
· Option 2b: Switch from Group1 to Group2 after detection of DCI format 2_0 in Group1 at a slot boundary that is at least N symbols later then the last symbol of the detected PDCCH in Group1
· Option 3: Switch from Group2 to Group1 afterif any of the following is true
· UE assumes from DCI format 2_0 that gNB's CO has ended; or
· No PDCCH is detected in Group2 for a configurable time

Proposal: If more than one group is configured, support either Option 1 + Option 3, or Option 2 + Option 3

Individual company views:
	ZTE, Sanechips
	Proposal 4: No need to support more than two groups of  search space sets for PDCCH.
Proposal 5: Alt 1 is preferred, namely, the UE can be configured to switch between two groups of search space sets based on a implicit way.
Proposal 6: In NR-U, the slot index indicated in parameter monitoringSlotPeriodicityAndOffset of the search space should be defined relative to the starting slot of the COT.

	Huawei, HiSilicon
	Proposal 5: The UE can be configured to switch between SS sets groups, implicitly indicated based on detection of the GC-PDCCH and the COT structure information (Alt1). Type0/0A/1/2-PDCCH CSS set can be configured with both SS sets groups. No need to introduce 3rd SS sets group.

	Fujitsu
	Proposal 1: When a UE is provided with two groups of search space sets for PDCCH, one group of search space sets is configured for the initial slot of a DL burst. The UE switches between the groups implicitly based on the COT structure information, i.e. Alt.1 in the previous agreement.

	Vivo
	Proposal 7: One default SS group is configured for UE to perform PDCCH monitoring after RRC configuration on SS, switching to another BWP or cell, DRX on and etc.
Proposal 8: When operating in default SS group, UE switches to another non-default SS group at a certain configured time after any PDCCH (including GC-PDCCH) in default SS group is detected.
Proposal 9: When operating in non-default SS group, UE switches back to another default SS group once any of the following condition is met:
After COT ending symbol indicated by gNB, or
After a timer duration when no any PDCCH is detected from the detected PDCCH

	Nokia, NSB
	Proposal 1: When UE is configured with two groups of SS sets:
    • UE may be configured with one or more GROUP1 SS set(s)
        • GROUP1 SS set can be USS or TYPE-3 CSS
        • FFS: max PDCCH candidates per monitoring occasion
    • UE may be configured with one or more GROUP2 SS set(s)
        • GROUP2 SS set can be USS or TYPE-3 CSS
Proposal 2: Support mechanism of PDCCH monitoring adaptation:
    • When UE detects a DCI in GROUP1 SS it assumes it detected a DL burst
      • UE continues monitoring GROUP1 set(s) until next slot boundary
      • UE monitorsGROUP2 set(s) from the next slot boundary
      •  FFS: processing time constraint for detection of DCI in GROUP1 SS
    • UE determines COT ending 
      •  based on received GC-PDCCH indicating COT-end or
      •  in the absence of GC-PDCCH: 
        •  based on expiration of UE’s “inactivity timer” or
        •  based on ending of UL transmission   
    • When UE determines COT ending in a slot
      • UE continues monitoring GROUP2 set(s) until next slot boundary
      • UE monitors GROUP1 set(s) from the next slot boundary 
   
Proposal 3: When UE detects DCI format in ungrouped SS, UE shall not adapt monitoring between GROUP1 and GROUP2
Proposal 4: When UE is configured with semiStaticChannelAccessConfig-r16, UE does not monitor SS-set(s) in GROUP2 in a FFP, unless detects a DCI in a SS-set of GROUP1. 
Proposal 17:  UE switches back to PDCCH/initial signal monitoring in all RB-sets 
  • after a UE transmits in UL (PUCCH and/or PUSCH)
  • after the indicated end of COT

	Oppo
	Proposal 4:    For search space switching between two configured groups, Alt-1 should be supported in Rel.16.
Proposal 5:    The decision for search space switching should at least be based on the detection of GC-PDCCH and/or PDCCH

	LG
	Proposal #9: Support explicit indication to switch between search space set groups via DCI format 2_0 and/or UE-specific DCI.
Proposal #10: When gNB’s channel occupancy is finished or PDCCH is not received for X (FFS for whether X is predefined or semi-statically configured) slots, UE switches to search space set group index 0, without explicit signalling.
Proposal #11: Define Y symbols for a UE to change PDCCH monitoring behaviour when search space set group is switched.
Proposal #12: If a UE is provided with more than one groups of search space sets and configured with more number of monitored PDCCH candidates (or non-overlapped CCEs) for a slot than blind decoding capability for the UE, the UE applies search space set dropping rule per search space set group.

	InterDigital
	Proposal 2:   A UE can be configured to simultaneously support implicit (Alt 1) and explicit (Alt. 2) switching between groups of search space sets.
Proposal 3:   A UE can be provided with more than two groups of search space sets for PDCCH at least for wideband operation. The UE selects the applicable group based on the set of acquired LBT subbands of a COT.
Proposal 4:   Search space dropping rules are determined as a function of the set of acquired LBT subbands.

	Ericsson
	Proposal 6   Only two groups of search space sets are introduced for dynamic switching of PDCCH monitoring
Proposal 7   One of the search space set groups (SSSGs) is indicated as the default group. Signaling of the default can be determined by RAN2, e.g., the first search space group in the list may be designated as the default search space group. When configured with two groups of search space sets, UE monitors the default group before any switching indication is provided.
Proposal 9   Switching between group of search space sets is indicated by an explicit flag bit in GC-PDCCH.
a.   bit flag = 1 indicates that UE switches to non-default search space group monitoring from default or keeps monitoring non-default search space set group.
b.   bit flag = 0 indicates that UE switches to default search space group monitoring from non-default or keeps monitoring default search space set group.
Proposal 10   A search space set group (SSSG) timer is defined for switching from non-default to default SSSG.
Proposal 11   The SSSG timer:
a.   is configured with duration TSSSG by RRC configuration.
b.   starts/restarts running upon the detection of the bit flag = 1 in GC-PDCCH indicating to the UE to switch to monitoring the non-default search space group
c.   is expired upon following two conditions indicating to the UE to switch back to default SSSG
i.   After a period of TSSSG has elapsed without any indication to switch to the default search space set group
ii.   Upon detection of bit flag = 0 in GC-PDCCH, indicating to switch back to default search space set group

	ETRI
	Proposal 1: A UE can be configured with up to three groups of search space sets for PDCCH monitoring.
  • 1st group is applied to outside a DL burst, 2nd group is applied to the beginning of a DL burst, and 3rd group is applied to the remaining of a DL burst.
  • Switch from 1st to 2nd group is implicitly indicated by DL burst detection which is based on GC-PDCCH reception.
  • Switch from 2nd to 3rd group is explicitly indicated by GC-PDCCH contents.
    • FFS: Default timing when there is no explicit indication
  • FFS: Switch from Phase C to A, or Phase C to B
Proposal 2: To clarify the dynamic PDCCH monitoring behaviour when there are multiple DL bursts within a COT, e.g., whether and how to define Phase C to B transition.
Proposal 3: Consider PDCCH monitoring in a DL duration of a UE-initiated COT.

	MediaTek
	Proposal 7: A UE can be configured with up to two groups of search space sets in a BWP of a serving cell.
Proposal 8: UE can signal support of group switching for dynamic PDCCH monitoring and group switching delay as a part of capability signaling. 
Proposal 9: If a UE is configured with 2 groups of search space sets in a BWP of a serving cell:
  • When no COT is indicated for the serving cell, only the first group is activated.
  • Once UE detects a DCI format 2_0 indicating a COT for the serving cell, UE switches from the first group to the second group after the first or second slot boundary of the indicated COT depending on the group switching delay.

	Qualcomm
	Proposal 1: No enhancement of mandatory UE PDCCH monitoring capability over NR Rel-15 is introduced for NR-U.
  • UE capability field for PDCCH search space monitoring occasions to be enhanced for the additional type-B durations.
Proposal 2: A UE switches from monitoring search space sets in a group-A outside COT to a group-B inside COT, and vice-versa based on explicit indication in a common PDCCH or a UE specific PDCCH.
  • A non-zero COT duration field in common PDCCH serves as an explicit indication for both the UE to switch from monitoring group-A to group-B, and back to group-A.
    • The UE switches to group-B at a slot boundary that is at least N symbols after the common PDCCH containing the COT duration.
    • The UE switches back to group-A at the end of the COT duration.
  • A UE specific PDCCH contains an explicit bit to indicate the target group to switch.
    • The UE switches to the target group at a slot boundary that is at least a N symbols after the UE specific PDCCH.
    • The UE, when monitoring group-B, switches back to group-A after a configured maximum duration when no indication to switch back is detected.
  • The value of N is based on UE capability.
  • RRC configuration to independently enable or disable the common and UE specific PDCCH based switching.
Proposal 3: One group out of the group of search space sets provided to the UE, is configured as a default group, and the UE monitors the search space sets in this group if an explicit indication is not received for a duration of time.
  • The duration of time is RRC configured
Proposal 4: A UE specific indication to switch, when enabled, takes priority for a duration of the COT indicated by the common PDCCH.

	NTT DOCOMO
	Proposal 1: Support the dynamic switching between two groups of search space sets only. (i.e., more than two groups of search space sets are not supported)
  • Monitoring behavior A (Group#0): The UE may be configured with search space sets for frequent PDCCH monitoring such as mini-slot level that are enabled only in Group#0, and the dynamic switching from Group#0 to Group#1 occurs:
    • If UE is configured to monitor GC-PDCCH: When DCI in GC-PDCCH indicates the switching explicitly.
    • If UE is not configured to monitor GC-PDCCH: When the UE successfully detects PDCCH.
  • Monitoring behavior B (Group#1): The UE may be configured with search space sets for normal PDCCH monitoring such as slot level that are enabled only in Group#2, and the dynamic switching from Group#1 to Group#0 occurs:
    • If UE is configured to monitor GC-PDCCH: At the end of gNB’s DL burst which is identified by the UE based on COT structure indication in GC-PDCCH.
    • If UE is not configured to monitor GC-PDCCH: When a timer based on the detection failure of PDCCH is expired.

	Panasonic
	Proposal 7: More than two groups of search space sets should be supported for the configuration.
Proposal 8: Group switching only occurs at the slot boundary.
Proposal 9: Alt-1 (implicit indication of group switching) is supported.
Proposal 10: Grouping can also be applied to group-common search space set including the case for DCI format 2_0.
Proposal 11: A fall-back group is configured to the UE which can be used after a gap of no PDCCH monitoring due to DRX off or UL transmission.  

	Xiaomi
	Proposal 5: UE is not required to perform PDCCH decoding outside a gNB-initiated COT.
Proposal 6: The switch between the PDCCH monitoring patterns is indicated by GC-PDCCH.

	CAICT
	Proposal 1: Alt.1 (implicitly indicating for two groups switching) should be supported.
Proposal 2: Search space set monitoring group switching should also be allowed for a UE initiated COT.

	AT&T
	Proposal 4: Define a two-step procedure that comprises both the PDCCH DMRS on any symbol to indicate the switch from group 1 to 2 together with a GC-PDCCH that indicates the COT structure from which the switch back to group 1 can be derived

	Google
	Proposal 1: For dynamic PDCCH switching, support only two switchable groups of search space sets in Rel-16 NR-U.
Propose 2: For dynamic PDCCH switching, support only Alt 1 implicitly indication if the number of switchable groups is two.
Proposal 3: For each switchable search space set group, the following are configurable by RRC
  • Default state (e.g. on/off before receiving/detecting the switch indicator)
  • Switch offset (e.g. start immediately, at first full slot, or after X ms)
  • Switch (on/off) duration (i.e. partial slot, MCOT or X ms)
    • Note: The duration can be overwrote by a COT structure indicator

	Intel
	Proposal 2: If two groups of search space sets are configured for PDCCH
  • PDCCH monitoring configuration can be dynamically changed based on following cases
    • Based on the detection of GC-PDCCH
    • Based on expiration of COT length
  • No specific behavior for PDCCH monitoring during initial access




Behaviour when P/SP-CSI-RS transmission(s) fail due to LBT
Proposed discussion topic:
Is there a need to specify a method how UE determines whether CSI-RS were transmitted, and what method is envisaged?

Individual company views:
	ZTE, Sanechips
	Proposal 16: There is nothing that needs to be specially defined for behavior when P/SP-CSI-RS fail to transmit due to LBT.

	Huawei, HiSilicon
	Observation 2: Periodic CSI-RS transmission shall be supported in NR-U.
Proposal 16: gNB shall also attempt to transmit periodic CSI-RS that fall outside of COT.
Proposal 17: gNB could transmit a CSI-RS replacement triggered by PDCCH or indicate transmission state of CSI-RS to UE, which falls outside of configured CSI-RS transmission occasion.

	Vivo
	Proposal 10: UE needs to determine whether configured P/SP CSI-RS is transmitted or not before performing measurement.

	Samsung
	Proposal 8: Down select one of following options. 
The UE can assume that CSI-RSs are not transmitted, if
  • Option 1: at least one symbol in a slot is not occupied by gNB
  • Option 2: at least one CSI-RS symbol is not occupied by gNB

	Nokia, NSN
	Proposal 19: Support only aperiodic CSI reporting on the unlicensed carrier.
Proposal 20: NR-U CSI measurement framework builds on top of NR R15, with the following unlicensed changes:
  • For CSI report in slot n, UE’s CSI channel measurement is restricted within the transmission burst to which the CSI reference resource belongs
  • Slot in a serving cell shall be considered to be a valid downlink slot if it is in addition to existing conditions as well part of a transmission burst
  • UE may assume that CSI-RS transmission has a constant power in each slot within a DL transmission burst, and the UE shall not assume that the CSI-RS transmission power is the same across transmission bursts
  • UE should not average CSI-RS measurements across transmission bursts
  • Interference measurement for CSI is not allowed outside of the serving cell transmission periods

	Oppo
	Proposal 8:    CSI-RS should not be transmitted on PRBs which may be taken as guardbands between any two contiguous LBT subbands within one BWP.

	LG
	Proposal #15: For periodic or semi-persistent CSI-RS at least for CSI acquisition, the following methods can be considered.
  • Method 1: Transmission occasion is periodically pre-configured, and CSI-RS can be transmitted only within DL transmission burst.
  • Method 2: Transmission occasion is configured relatively from the start of DL transmission burst.
Proposal #16: For CSI channel measurement, the following approaches can be considered.
  • Approach 1: UE assumes constant power within a DL transmission burst for CSI-RS configured for CSI channel measurement and is not required to average CSI channel measurements across DL transmission bursts.
  • Approach 2: gNB indicates transmission power for CSI-RS configured for CSI channel measurement in a DL transmission burst and UE may average CSI channel measurements across DL transmission bursts.
Proposal #17: For CSI interference measurement based on ZP-CSI-RS, UE is not allowed to perform interference measurement outside serving cell’s transmission burst. For CSI interference measurement based on NZP-CSI-RS, UE is not required to average CSI interference measurements across serving cell’s transmission bursts.
Proposal #18: For a UE configured with GC-PDCCH, the UE is not required to perform CSI measurement in a slot if the UE does not detect any GC-PDCCH that can indicate SFI for the slot, and the UE is not required to perform CSI measurement in a slot where bitmap representing the availability for DL reception indicates all zero state.
Proposal #19: For a UE not configured with GC-PDCCH, the UE is not required to perform CSI measurement in the slot where PDCCH(/PDSCH) for the UE is not detected.

	InterDigital
	Proposal 5:   A UE should be indicated when a CSI-RS transmission has failed due to LBT.
Proposal 6:   A UE is configured with a reference window for a CSI report and selects a reference slot within the window based on actually transmitted CSI-RS.
Proposal 7:   A UE can report CSI in a COT based on measurements performed on CSI-RS resources received in a previous COT.

	Qualcomm
	Proposal 22: Periodic, semi-persistent, and aperiodic CSI-RS can be supported in NR-U. UE is expected to process periodic and semi-persistent CSI-RS only if it is able to confirm through COT-SI or other PDCCHs that the CSI-RS is inside a gNB COT and that the REs configured for the CSI-RS lie in valid sub-bands of the COT.
  • FFS: Minimum time duration required between the COT-SI/other PDCCH and the CSI-RS resource for the UE to process the CSI-RS.
Proposal 23: Aperiodic CSI-RS and its triggering DCI are transmitted in the same COT.
Proposal 24: Aperiodic trigger to retransmit periodic/semi-persistent/aperiodic CSI report is supported in case the UE is unable to transmit CSI report due to LBT failure.
  • FFS: A maximum time duration after the first CSI report transmit opportunity when the UE expects the trigger.
  • UE does not expect a DL CSI-RS transmission after the trigger.
Proposal 25: UE always rate matches PDSCH around configured ZP-CSI-RS resources.

	NTT DOCOMO
	Proposal 6: For P/SP-CSI-RS configured within a slot containing NR-U DRS, UE assumes that the CSI-RS has multiple transmission opportunities within DRS transmission window as well as associated SSB.

	Panasonic
	Proposal 14: The timing of CSI-RS should be allowed to shift based on LBT outcome
Proposal 15: To postpone the aperiodic CSI reporting to the next COT should be supported.

	Spreadtrum
	Proposal 6: The UE is not expected to receive P/SP CSI-RS transmitted without notification by GC-PDCCH.


LBT Bandwidth Indicator (potential overlap with wideband AI)
Time validity of indication
Proposal: The indication of available LBT bandwidth is valid until next GC-PDCCH occasion and/or the UE's assumption on the end of the gNB's channel occupancy.


UE behaviour for (non-)indicated bandwidths
Proposal: UE is expected to receive on all LBT bandwidths if it does not receive GC-PDCCH carrying valid LBW indication.


Proposal (Fujitsu): Regarding the bitmap for indicating usage information of a LBT bandwidth, the agreed two states “not available” and “available” should be revised to “not available” and “may be available” to support the transmission of the GC-PDCCH from a licensed/unlicensed carrier at the beginning of a DL transmission burst.

	Huawei, HiSilicon
	Proposal 11: A sequence of LBT bandwidth indicators should be introduced in DCI format 2-X for COT structure indication. UE acquires LBT bandwidth indicator corresponding to a serving cell from the starting bit given by a new parameter of positionInDCI-LBW in the RRC configuration of SlotFormatCombinationPerCell. The bit-width of a LBT bandwidth indicator is the maximum number of LBT bandwidth in a serving cell. 
Proposal 12: UE is notified to obtain LBT bandwidth indicator for a serving cell later (or the current value is invalid) when all bits in the LBT bandwidth indicator corresponding to LBT bandwidths in an active BWP is “zero”. 
Proposal 13: The valid time period of the LBT bandwidth available for reception (LBW indication) will be given in GC-PDCCH. UE is expected to detect another GC-PDCCH after that time.
Proposal 14: UE is expected to receive on all LBT bandwidths if it does not receive GC-PDCCH carrying valid LBW indication.

	Samsung
	Proposal 5: The indication of available LBT bandwidth is valid until next GC-PDCCH occasion and/or the end of COT.

	MediaTek
	Proposal 2: If UE receives a frequency domain availability indication for a serving cell in a DCI format 2_0, this frequency domain availability indication is valid until: 
  • The end of COT for the serving cell indicated by the same DCI format 2_0
  • Receiving a new frequency domain availability indication for the serving cell in a later DCI format 2_0
Proposal 3: If no valid frequency domain availability indication is ongoing or GC-PDCCH is not configured for a serving cell, UE should assume that all the LBT bandwidths of the serving cell are available for reception.
Proposal 4: At the beginning of DL transmission burst of a serving cell, gNB could indicate UE that all the LBT bandwidths of the serving cell are available for DL reception.
Proposal 5: When UE detects a DCI format 2_0 indicating a reserved state (e.g., all “0”s) in the bitmap for frequency domain availability indication, UE assumes that only the LBT bandwidth(s) with detected DCI format 2_0 or any DCI format is available for DL reception.
Proposal 6: For a search space set configuration associated with a CORESET that is confined within a LBT bandwidth and has one or more frequency-domain monitoring locations corresponding to one or more LBT bandwidths:
  • If one of the LBT bandwidths is indicated as unavailable by a frequency domain availability indication in DCI format 2_0, the frequency-domain monitoring location corresponding to the unavailable LBT bandwidth is disabled.

	ZTE, Sanechips
	Proposal 15: GC-PDCCH indication in frequency domain issues are to be solved in the following way:
•   The time domain validity of indication can be extended to a whole COT as LBT results performed in other LBT sub-bands within the COT may not be accurate.
•   When GC-PDCCH is not configured or not received by the UE, or at the beginning of DL transmission burst, the UE can obtain the information about LBT outcome in each sub-band based on initial signal e.g. DMRS.

	Ericsson
	Proposal 19   The duration of validity of the LBT bandwidths availability indicated in DCI Format 2_0, is the same as the duration of the corresponding COT duration field or SlotFormatCombiantion signaled by the SFI in the DCI.

	LG
	Proposal #4: For gNB’s channel occupancy indication in frequency domain, GC-PDCCH indicates a bitmap where each bit informs that a corresponding LBT bandwidth is not available (if the bit set to ‘0’) or available (if the bit set to ‘1’) for DL reception and all zero state for the bitmap is used at the beginning of DL transmission burst.
Proposal #5: For gNB’s channel occupancy indication in time/frequency domain, bitmap-based frequency domain information is valid until end-of-COT and SFI is applied for LBT-BW(s) that are signalled (via bitmap) to be occupied by the gNB.

	Fujitsu
	Proposal 2: Regarding the bitmap for indicating usage information of a LBT bandwidth, the agreed two states “not available” and “available” should be revised to “not available” and “may be available” to support the transmission of the GC-PDCCH from a licensed/unlicensed carrier at the beginning of a DL transmission burst.
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Annex (WID, recent agreements)
The following is an excerpt from the work item description (RP-182878), highlighting added by the feature leader:
	-	Physical layer aspects including [RAN1]:
-	Frame structure including single and multiple DL to UL and UL to DL switching points within a shared COT with associated identified LBT requirements (TR Section 7.2.1.3.1).
-	NR-U supports a mode of operation where for a carrier and at least for intra-band CA on serving cells on unlicensed bands, all DL channels / signals can be operated with the same numerology, and all UL channels / signals can be operated with the same numerology. 
-	Subcarrier spacing for control and data channels supporting 15kHz, 30kHz, and 60kHz (air-interface perspective; optionality to be discussed separately).
-	Wide band operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with multiple serving cells, and wideband operation (in integer multiples of 20MHz) for DL and UL for NR-U supported with one serving cell with bandwidth > 20MHz with potential scheduling constraint subject to input from RAN2 and RAN4 on feasibility of operating the wideband carrier when LBT is unsuccessful in one or more LBT subbands within the wideband carrier. For all wide-band operation cases, CCA is performed in units of 20MHz (at least for 5GHz).
-	NR-U Discovery Reference Signal (DRS) containing at least SS/PBCH block burst set transmission and possibly CSI-RS, RMSI-CORESET(s)+PDSCH(s), OSI and paging with properties and extensions from NR Rel-15 in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2). 60kHz based SSB/PBCH block is outside the scope of the WI.
-	PRACH including possible extension of PRACH format(s) in line with agreements during the SI phase (TR 38.889, Section 7.2.1.2) to support minimum bandwidth requirement given by regulation. Determine the applicability of Rel-15 NR formats to NR-U operation.RAN1 should decide whether 60 kHz subcarrier spacing for PRACH is supported, based on a unified design with 15 kHz and 30 kHz PRACH for meeting occupied channel bandwidth (OCB) requirements.
-	UL control including extension of PUCCH format(s) to support PRB-based frequency block-interlaced  transmission and use of Rel-15 NR PUCCH formats 2 and 3 for NR-U operation. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1.
-	UL data channel including extension of PUSCH to support PRB-based frequency block-interlaced transmission; support of multiple PUSCH(s) starting positions in one or multiple slot(s) depending on the LBT outcome with the understanding that the ending position is indicated by the UL grant; design not requiring the UE to change a granted TBS for a PUSCH transmission depending on the LBT outcome. The necessary PUSCH enhancements based on CP-OFDM. Applicability of sub-PRB frequency block-interlaced transmission for 60kHz to be decided by RAN1. 
-	SRS including the introduction of additional flexibility in configuring/triggering SRS in line with agreements during the study phase.
-	For DL data channel, support of multiple PDSCH starting positions.
[bookmark: _Hlk532422148]-	Mechanism to detect a gNB’s transmission burst in line with the TR 38.889, Section 7.2.1.2 related to UE power consumption.
-	DL control in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2) including extensions allowing dynamic change of the time domain instances in which the UE is expected to receive PDCCH, modifications enabling DRS transmissions without gaps in the time-domain, and indication of time domain COT structure; 
 



Agreement(s) from RAN1 AH1901 (Taipeh):
	· The UE may assume the presence of a signal, such as the DMRS in any [PDCCH or GC-PDCCH] transmission, to detect transmission bursts by the serving gNB, to enable power saving by not necessitating performing blind decodes to detect the transmission burst (Note: The power saving possibility by not necessitating blind decodes assumes performance relaxation for PDCCH decoding is not needed. Also, this does not mandate a two-step PDCCH decoding process for the UE with respect to DMRS detection).
· If a preamble transmitted at the start of a burst is agreed to be specified (this does not preclude usage of preambles by implementation), it may be used in addition to the DMRS of PDCCH/GC-PDCCH or any other signals in the gNB transmission to detect the start of transmission bursts by the serving gNB and potentially for power saving
· Note: Whether a preamble, if defined, can be used for power saving in all cases depends on the details of the design.
· Note: Other signals present in the transmission burst may also be used for the purpose of detection of the transmission burst
· FFS: Potential enhancements to DMRS design to address issues with detection probability
· The payload of a PDCCH and/or GC-PDCCH transmission can contain information regarding COT structure that may be used by the UE for power saving 



Agreement(s) from RAN1 96bis (Xian):
	Only further discuss/consider Option 3 (PDSCH mapping type B with durations other than 2/4/7 symbols) as potential enhancements to PDSCH transmissions. 



Agreement(s) from RAN1 97 (Reno):
	· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. 
· FFS: A duration of 14
· FFS: DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations)
· Capability signalling will be defined for UEs to indicate which specific subset of durations are supported by the UE.
· FFS: Some duration(s) are mandatory for the UE to support for initial access
· FFS: PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones) 
· Note: PDCCH monitoring occasions will be discussed separately as part of the NR-U WI
· Note: This agreement does not by itself imply an increased requirement in PDSCH processing and decoding capabilities compared to Rel-15



Agreement(s) from RAN1 98 (Prague):
	· The following is agreed for DM-RS positions for PDSCH mapping Type B of length 9 and 10:

	  in symbols
	
DM-RS positions 

	
	PDSCH mapping type B

	
	dmrs-AdditionalPosition

	
	0
	1
	2
	3

	9
	[image: ]
	[image: ], 7
	[image: ],4,7
	[image: ],4,7

	10
	[image: ]
	[image: ], 7
	[image: ],4,7
	[image: ],4,7


· 
If the PDSCH duration  is 10 OFDM symbols for normal cyclic prefix, and if at least one of the DM-RS symbols corresponding to the PDSCH allocation collides with resources reserved for at least one of the symbols of a LTE CRS transmission, shall be incremented by 1
· FFS: Whether the increment is applicable to all slots or a subset of slots

Conclusion:
· PDSCH type B durations 9,10 will not be optimised for double symbol DM-RS for avoiding LTE-CRS collisions

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



Agreement(s) from RAN1 98bis (Chongqing):
	Agreement:
Add a COT duration bit-field per serving cell in GC-PDCCH, i.e., DCI format 2_0
· The following are configurable by RRC:
· Presence of this bit-field
· Location of this bit-field in the DCI
· Length of this bit-field in the DCI 
· FFS: Whether a single value will suffice in which case, the length is not configurable
· Encoding of the bit field value, i.e., what COT duration corresponds to which bit-field value
· If a UE receives this bit-field, it applies the knowledge about end-of-COT at least for the purpose of UL transmission LBT category switching in a gNB-acquired COT
· If this field is not present, UE should use SFI indication to determine end-of-COT (if SFI is available)
· FFS: details for this SFI-based mechanism
· FFS: Whether the duration is encoded as e.g., total length or remaining length.
· FFS: Granularity the signalled duration

Agreement:
· A UE can be provided with at least two groups (FFS: more than two groups) of search space sets for PDCCH. The UE can be configured to switch between the groups, indicated based on at least the following alternatives.
· Alt 1: implicitly e.g. after detection of [FFS: DL burst, (WB-)DM-RS, GC-PDCCH and/or PDCCH] and/or e.g., based on information on COT structure.
· Alt 2: explicitly in GC-PDCCH and/or PDCCH
· Search space sets that are not part of the configured groups (e.g., a common search space set) will always be monitored by the UE regardless of the search space set indication
· A single search space set can be part of more than one group.
· It is up to RAN2 to optimize the signalling to minimize overhead.
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