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1. Introduction
At the RAN#90-e meeting, an updated work item description [1] on supporting NR from 52.6 GHz to 71 GHz was approved, which includes the following objective: 
	Physical layer aspects including [RAN1]:
· In addition to 120 kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
…
· Support enhancement to PDCCH monitoring, including blind detection/CCE budget, and multi-slot span monitoring, potential limitation to UE PDCCH configuration and capability related to PDCCH monitoring.
…



In this contribution, we discuss the impact on PDCCH monitoring with 480 and 960 kHz SCSs to support NR from 52.6 GHz to 71 GHz.

2. PDCCH monitoring enhancement
2.1 Multi-slot PDCCH monitoring capability for 480 and 960 kHz SCS
2.1.1. Multi-slot PDCCH monitoring capability definition
At the previous meetings, it has been discussed that how to specify the multi-slot PDCCH monitoring capability for the operation with larger SCSs, and the following agreement was made at RAN1#106bis-e meeting. 

	Agreement:
· Multi-slot PDCCH monitoring is based on slots within a slot group
· Each slot group consists of X consecutive slots
· Slot groups are consecutive and non-overlapping
· The start of the first slot group in a subframe is aligned with the subframe boundary
· The start of each slot group is aligned with a slot boundary
· Reporting the BD/CCE budget for X=4/8 slots (for 480/960 kHz resp.) is mandatory (if UE supports the corresponding SCS), and is optional for X=[2]/4 slots (for 480/960 kHz resp.)
· There is a common BD budget for all search spaces
· FFS: Search space configuration
· For Group (1) SS
· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots
· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring such that the YGroup1 slots overlap the YGroup2 slots
· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS
· A SS is configured to be within YGroup2 consecutive slots within a slot group of X slots
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· The reported capability indicates the BD/CCE budget within Y=max(YGroup1, 2) slots per slot group
· Support the following values of YGroup1 and YGroup2
· For X=8: (YGroup1,YGroup2) = (4,2), (2,2), (1,[1 or 2])
· For X=4: (YGroup1,YGroup2) = (2,2), (1,[1 or 2])
· For X=2: (YGroup1,YGroup2) = (1,[1 or 2])
· Group (1) SS: Type 1 CSS with dedicated RRC configuration and type 3 CSS, UE specific SS
· Group (2) SS: Type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS



Regarding search space configuration details captured as FFS in the agreement, it was discussed according to the following possible options:
	· Option A-rev1
· A SS can be configured to be within Y consecutive slots within a slot group of X slots; the Y consecutive slots can be located anywhere within the slot group of X slots
· The location of the Y consecutive slots within the slot group of X slots is maintained across different slot groups
· BD attempts for all SS sets (Group (1) SS and Group (2) SS) are restricted to fall within the same Y consecutive slots
· FFS: Where BD attempts for Group (2) SS occur, e.g.
· Enhancement 1: Changing the default CSS configuration, such that the interval between neighbouring PDCCH monitoring locations is X slots instead of 1 slot [FL Note: Seems only necessary if the UE only supports Y=1]
· Enhancement 2: Introducing an offset n, applicable to both Group 1 and Group 2 SS
· To be decided in RAN1#106bis-e or RAN1#107-e
· Supported values of Y
· Option 1: Y=1 slot and optionally as well Y=X/2 consecutive slots
· Option 2: both Y=1 slot and Y=X/2 consecutive slots
· Option 3: both Y=1 slot and Y=X/2 consecutive slots are supported, FFS a default Y or which Y is mandatory/optional 
· Which OFDM symbols can be configured for monitoring within the Y slot(s) (i.e., SS parameter monitoringSymbolsWithinSlot)
· Option A-FL1
· For Group (1) SS
· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity
· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· FFS: Details of UE procedure for time offset determination, e.g., MAC-CE activation of a new TCI state associated with Group (2) SSs
· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS
· A SS is configured to be within YGroup2 consecutive slots within a slot group of X slots
· The location of the YGroup2 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· YGroup2 =max(2, YGroup1) [Ericsson: YGroup2 =2]
· The reported capability indicates the BD/CCE budget within max(2, YGroup1) slots per slot group
· To be decided in in RAN1#106bis-e or RAN1#107-e
· Supported values of YGroup1
· Option 1: YGroup1=1 slot and optionally as well YGroup1=X/2 consecutive slots
· Option 2: both YGroup1=1 slot and YGroup1=X/2 consecutive slots
· Option 3: both YGroup1=1 slot and YGroup1=X/2 consecutive slots are supported, FFS a default YGroup1 or which YGroup1 is mandatory/optional 
· Which OFDM symbols can be configured for monitoring within the YGroup1/YGroup2 slot(s) (i.e., SS parameter monitoringSymbolsWithinSlot)
· SS dropping in case n0 changes (to avoid back-to-back monitoring exceeding the capability)
· Option B-rev1
· The reported capability indicates the BD/CCE budget within X slots
· For Group (1) SS
· A SS can be configured to be within Y consecutive slots within a slot group of X slots
· The location of the Y consecutive slots can be anywhere within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity, and configured time offset within a slot group of X slots
· The location of the Y consecutive slots within a slot group of X slots is maintained across different slot groups
· BD attempts for all Group (1) SSs are restricted to fall within the same Y consecutive slots
· For Group (2) SS
· A SS can be configured as per Rel-15, and monitoring locations with respect to slot groups are unrestricted
· BD attempts for Group (2) SSs occur in slots with index n0 and n0 + 1 as per Rel-15
· To be decided in in RAN1#106bis-e or RAN1#107-e
· Supported values of Y
· Option 1: Y=1 slot and optionally as well Y=X/2 consecutive slots
· Option 2: both Y=1 slot and Y=X/2 consecutive slots
· Option 3: both Y=1 slot and Y=X/2 consecutive slots are supported, FFS a default Y or which Y is mandatory/optional 
· Which OFDM symbols can be configured for monitoring within the Y slot(s) (i.e., SS parameter monitoringSymbolsWithinSlot)
· FFS: How to avoid back-to-back BD across slot groups



Among the three options, a principal difference is restriction on configured slot for Group (1) search spaces (type1 CSS with dedicated RRC configuration, type3 CSS and USS) and Group (2) search spaces (type0/0A/1 without dedicated RRC configuration/2 CSS).
For option A-rev1, all types of SSs, i.e., both Group (1) and Group (2) SSs, are restricted to be configured within Y slot(s). It can avoid back-to-back monitoring issue since the time separation between any two consecutive PDCCH monitoring is ensured. However, it may require to change the conventional PDCCH monitoring procedure for Group (2) SSs depending on the exact Y value(s) to be supported. For example, when Y=1 slot is supported regardless of SS type, it will be impossible to perform type0-PDCCH CSS monitoring in two consecutive slots as in Rel-15/16. It may result in that Type0-PDCCH CSS monitoring is performed only in a slot per SSB in a SSB burst in Rel-17 52.6 – 71 GHz. We do not believe it would be beneficial as it reduces scheduling flexibility of Type0-PDCCH (and SIB1 PDSCH). Another possibility to deal with the issue would be to enhance Type0-PDCCH CSS monitoring such that n0 and e.g., n0+X slots are monitored. However, we are skeptical to have such additional specification impact is possible in the very last stage of the WI. In addition, this approach in practice will need to configure the location of Y slot(s) within X slots associated with the configuration of Group (2) SSs, which can be quite strong restriction for Group (1) SSs. Furthermore, it was pointed out in the last meeting that Group (2) SSs configurations can be updated e.g., n0 slot for type0-PDCCH CSS monitoring is determined associated with SSB index and it can be changed due to beam switching, and then the location of Y slot(s) can be updated. Accordingly, Group (1) SSs which are configured to fit into the previous Y slot(s) can be invalid and RRC reconfiguration may be needed to update the configuration of Group (1) SSs to be within updated Y slot(s). Such signaling overhead should be avoided especially for this frequency range operation since it can be expected that beam switching may occur more frequently with narrower beam than lower band operation. To address this Group (1) SSs configuration update issue, it was also proposed to introduce slot offset value to shift Group (1) SS configurations into the updated Y slot(s) associated to the location of updated Group (2) SSs and TCI state would be updated via MAC CE according to SSB index update.

For option A-FL1, Group (1) and Group (2) SSs are restricted to be configured within YGroup1 and YGroup2 slot(s) separately, while they will overlap. It will avoid back-to-back monitoring issue as well as option A-rev1, and can provide NW with slightly better scheduling flexibility for Group (1) SSs than option A-rev1 since the location of YGroup1 and YGroup2 slot(s) are not necessarily to be fully overlapped. Also, as the restriction of Y slots can be decoupled between Group 1 SS and Group 2 SS, enhancement for the monitored slot for type0-PDCCH CSS may not be required depending on the supported value for YGroup2 regardless of supported value for YGroup1. For example, if YGroup2 = 2 slot is supported as mandatory, two consecutive slots can be monitored for type0-PDCCH CSS. However, it has a similar issue to the one in option A-rev1 on updating the location of YGroup1 slot(s).

For option B-rev1, Group (1) SSs are restricted to be configured within Y slot(s), while Group (2) SSs are not restricted at all, thus it can provide better scheduling flexibility for Group (1) SSs than option A-rev1 or A-FL1.  With this option, neither the issue on updating the location of Group (1) SSs to align with that of Group (2) SSs nor the one on monitored slots for type0-PDCCH CSS is necessary. Meanwhile, the back-to-back monitoring issue was raised due to configuration flexibility for Group (2) SSs in option B-rev1. However, we believe that it has to be addressed since it may have happened and been handled in Rel-15 already. More specifically, according to FG3-1 in TS 38.822, a UE can monitor Group (2) SSs anywhere within a slot. This capability is supported even for 120 kHz SCS in FR2-1, in which a slot duration is the same as 4/8 slots for 480/960 kHz SCS. In that sense, option B-rev1 can be regarded as the simple extension of Rel-15 basic PDCCH monitoring i.e., time unit for BD/CCE budget is extended from one slot to multi-slot while BD/CCE budget per absolute time duration is exactly the same between option B-rev1 and Rel-15 FG3-1 PDCCH monitoring. 

In addition, the exact Y values to be supported for Group (1), Group (2) or both groups of SSs should be discussed.
Regarding supported Y values for Group (1) SSs, scheduling flexibility and UE complexity may be tradeoff, thus the Y value can be different depending on the UE capability. For example, Y=1 slot can be supported as mandatory to ensure the time separation between two consecutive Y slots for UE complexity reduction, and Y>1 slots can be supported optionally to provide scheduling flexibility for Group (1) SSs. For Group (2) SSs, as mentioned above, it is preferable to keep two consecutive slots monitoring for type0-PDCCH CSS, i.e., 2 or larger value(s) should be supported for Y. Based on above, Y value(s) for each option should be as follows:
· Option A-rev1: Y should be larger than 2 slot
· Option A-FL1: 
· YGroup1 can be different depending on UE capability
· YGroup2 should be larger than 2 slot
· Option B-rev1: Y can be different depending on UE capability
Another discussion point is which OFDM symbols in Y slot can be monitoring occasion. It should follow the same way as Rel-15 to provide the same configurability as Rel-15 for Group (2) SSs, i.e., any symbol in a slot can be the monitoring occasion for Group (2) SSs but the restriction on monitored slot for Group (1) SS can be different depending on UE capability. 

Based on the discussion above, our best preference is option B-rev1 considering better scheduling flexibility and less specification impact. By taking exact Y value(s) into account based on the discussion above, we propose the following updates for option B-rev1.

Proposal 1: Support Option B-rev1 with the following update on “Supported values of Y”:
· The reported capability indicates the BD/CCE budget within X slots
· For Group (1) SS
· A SS can be configured to be within Y consecutive slots within a slot group of X slots
· The location of the Y consecutive slots can be anywhere within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity, and configured time offset within a slot group of X slots
· The location of the Y consecutive slots within a slot group of X slots is maintained across different slot groups
· BD attempts for all Group (1) SSs are restricted to fall within the same Y consecutive slots
· For Group (2) SS
· A SS can be configured as per Rel-15, and monitoring locations with respect to slot groups are unrestricted
· BD attempts for Group (2) SSs occur in slots with index n0 and n0 + 1 as per Rel-15
· Supported values of Y
· Y=1 slot and optionally as well Y=X/2 consecutive slots
· OFDM symbols can be configured for monitoring within the Y slot(s) is 
· For Group (1) SS: first 3 symbols as mandatory UE capability and any OFDM symbols depending on the UE capability
· For Group (2) SS: any OFDM symbols

On the other hand, at the last meeting, option A-FL1 with some modifications was proposed to alleviate both the concerns about specification impact by the restriction on Group (2) SSs slot(s) and about back-to-back monitoring. Though it is not the best preference from our perspective, for the sake of progress, we can support option A-FL1 with the following modification revision in red:

Proposal 2: Search space configuration for multi-slot PDCCH monitoring capability can be as follows (modified Option A-FL1 in the discussion of RAN1#106bis-e meeting):
· For Group (1) SS
· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity
· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· FFS: Details of UE procedure for time offset determination, e.g., MAC-CE activation of a new TCI state associated with Group (2) SSs
· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS
· A SS is configured to be within YGroup2 = 2 consecutive slots within a slot group of X slots, i.e., slots n0 and n0 + 1 as per Rel-15
· The location of the YGroup2 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· YGroup2 =max(2, YGroup1) [Ericsson: YGroup2 =2]
· The reported capability indicates the BD/CCE budget within max(2, YGroup1) slots per slot group
· Supported values of YGroup1
· YGroup1=1 slot and optionally as well Y=X/2 consecutive slots
· OFDM symbols can be configured for monitoring within the Y slot(s) is 
· For Group (1) SS: first 3 symbols as mandatory UE capability and any OFDM symbols depending on the UE capability
· For Group (2) SS: any OFDM symbols
· FFS: SS dropping in case n0 changes (to avoid back-to-back monitoring exceeding the capability)

As described in the agreement above, whether to support X=2 for 480 kHz SCS is captured as FFS. We think it would depend on whether to support Y=1 slot to avoid back-to-back monitoring issue for Group (1) SSs. For option A-rev1, Y is shared between Group (1) and Group (2) SSs, and the monitored slot for type0-PDCCH needs to be changed if Y=1 slot is supported. Thus, X=2 slot should not be supported for option A-rev1 considering specification impact for type0-PDCCH CSS. On the other hand, for option A-FL1 and B-rev1, Y=1 slot for Group (1) SSs can be supported without specification change for type0-PDCCH monitoring. Therefore, to avoid such specification change, X=2 slot can be supported for 480 kHz SCS if option A-FL1 or B-rev1 with Y=1 slot for Group (1) SSs is supported.

Proposal 3: X=2 slot can be supported for 480 kHz SCS if search space configuration option A-FL1 or B-rev1 is supported for multi-slot PDCCH monitoring capability definition.

2.1.2. Maximum number of monitored PDCCH candidates and non-overlapped CCEs per multi-slots
At RAN1#106-e meeting, it was agreed that X=4/8 slots are supported for 480/960 kHz SCS for multi-slot PDCCH monitoring capability. The duration of 4/8 slots for 480/960 kHz SCS are same as that of 1 slot for 120 kHz SCS. Thus, the same maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot for 120 kHz SCS as below table 10.1-2 and 10.1-3 should be supported per 4/8 slots for 480/960 kHz SCS, i.e., the maximum number of monitored PDCCH candidates per 4/8/ slots for 480/960 kHz SCS should be 20 and the maximum number of non-overlapped CCEs per 4/8/ slots for 480/960 kHz SCS should be 32.

Proposal 4: For defining the multi-slot PDCCH monitoring capability for 480 and 960 kHz SCS, 
· the maximum number of monitored PDCCH candidates per X slots and per serving cell should be 20 when X=4/8 for 480/960 kHz SCS respectively.
· the maximum number of non-overlapped CCEs per X slots and per serving cell should be 32 when X=4/8 for 480/960 kHz SCS respectively.

In addition to the support of X=4/8 slots for 480/960 kHz SCS, it was agreed to support X=[2/]4 slots for [480/]960 kHz SCS as optional. Hence it is necessary to specify BD/CCE budget for X=[2/]4 slots for [480/]960 kHz SCS, but there is no reference value for the same absolute time duration. According to the trend for existing values for lower SCSs in the current specification shown in below table 10.1-2 and 10.1-3, it seems not just scaled based on absolute time duration. Furthermore, X=[2/]4 slots for [480/]960 kHz SCS are supported as optional UE capability, so it should be larger than the scaled value from X=4/8 slots for 480/960 kHz SCS. Therefore, we think larger than the scaled values should be considered for X=[2/]4 with [480/]960 kHz.

Proposal 5: BD/CCE budget for X=[2/]4 slots for [480/]960 kHz SCS should be specified and larger than the scaled values from existing values should be considered.

Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell [2]
	
	Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20



Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell [2]
	
	Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32



2.1.3. PDCCH overbooking and dropping rules
[bookmark: _Hlk79057913]In Rel-15/16, the SS set can be overbooked per NW configuration, and the SS set dropping rule is defined per slot/span to deal with the situation when the BD/CCE exceed their budget from UE perspective. More specifically, PDCCH candidates or non-overlapped CCEs can exceed BD/CCE limit only for USS in PCell and PSCell to allow NW to configure proper SS set locations considering all the UEs in the cells. These PDCCH overbooking rules can be reused for multi-slot PDCCH monitoring capability, i.e., for USS in PCell and PSCell, PDCCH overbooking should be allowed.
When SS set overbooking happens as a result, a UE drops search space set(s) with higher index to ensure actual PDCCH candidates or non-overlapped CCEs to be no more than their budget per slot in Rel-15/16. To extend it considering multi-slot PDCCH monitoring capability, at least the rule for the case when a SS set is configured across multiple slots in a slot group needs to be discussed. If SS set(s) is checked and dropped slot by slot, how many SS set(s) is dropped may be divergent per slot, which will cause more UE complexity and specification effort in our view. Therefore, the USS set in multiple slots should be checked and dropped per slot group.

Proposal 6: The SS set overbooking can be allowed with multi-slot PDCCH monitoring capability same as the current specification, i.e., SS set overbooking is allowed for USS in PCell and PSCell and UE expects no overbooking for CSS and CSS/USS in SCell.
Proposal 7: The dropping rule for multi-slot PDCCH monitoring capability can be the same as the current specification, i.e., a UE drops UE specific search space set(s) with higher index when SS sets are overbooked and expects there is no overbooking for CSS sets. In addition, if USS set is configured across multiple slots in a slot group, USS set should be checked and dropped as a whole.

2.2 Search Space Set Group switching for 60 GHz unlicensed band operation
In Rel-16 NR-U, SSSG switching was introduced to change the PDCCH monitoring periodicity between inside and outside the COT for the sake of energy saving. For the same reason as NR-U, SSSG switching is beneficial for operation with shared spectrum of 60 GHz band. Accordingly, SSSG switching should be supported for 52.6-71 GHz frequency band operation considering the operation with shared spectrum in 60 GHz band.
In the current specification, the SSSG switching time  is specified for 15/30/60 kHz SCS. To support the SSSG switching, at least  should be discussed for 120/480/960 kHz SCS. More specifically,  should be specified for UE processing capability 1 since UE processing capability 2 is not likely to be supported according to the discussion on AI 8.2.4 and 8.2.5. The scaled value based on the one with 60 kHz SCS such as the ones shown in below table can be baseline, i.e., larger than such values should be avoided.

Table 1: Minimum SSSG switching time  for UE processing capability1
	
	Minimum  value for UE processing capability 1 [symbol]

	0
	25

	1
	25

	2
	25

	3
	50

	5
	200

	6
	400



In addition, some companies proposed at the previous meeting that single-slot PDCCH monitoring capability and multi-slot PDCCH monitoring capability can be switched associated with SSSG configuration. This function can be supported, however, the SSSG switching for high SCS and single-slot and multi-slot capability switching associated with SSSG configuration should be discussed separately.

Proposal 8: SSSG switching time  for UE processing capability1should be specified for 120/480/960 kHz SCS.
· Scaling based on the one with 60 kHz SCS can be baseline (i.e. larger than such values should be avoided)

3 Conclusion
In this contribution, we discussed on PDCCH monitoring enhancements to support NR from 52.6 GHz to 71 GHz and we made the following proposals:

Proposal 1: Support Option B-rev1 with the following update on “Supported values of Y”:
· The reported capability indicates the BD/CCE budget within X slots
· For Group (1) SS
· A SS can be configured to be within Y consecutive slots within a slot group of X slots
· The location of the Y consecutive slots can be anywhere within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity, and configured time offset within a slot group of X slots
· The location of the Y consecutive slots within a slot group of X slots is maintained across different slot groups
· BD attempts for all Group (1) SSs are restricted to fall within the same Y consecutive slots
· For Group (2) SS
· A SS can be configured as per Rel-15, and monitoring locations with respect to slot groups are unrestricted
· BD attempts for Group (2) SSs occur in slots with index n0 and n0 + 1 as per Rel-15
· Supported values of Y
· Y=1 slot and optionally as well Y=X/2 consecutive slots
· OFDM symbols can be configured for monitoring within the Y slot(s) is 
· For Group (1) SS: first 3 symbols as mandatory UE capability and any OFDM symbols depending on the UE capability
· For Group (2) SS: any OFDM symbols

Proposal 2: Search space configuration for multi-slot PDCCH monitoring capability can be as follows (modified Option A-FL1 in the discussion of RAN1#106bis-e meeting):
· For Group (1) SS
· A SS is configured to be within YGroup1 consecutive slots within a slot group of X slots
· FFS: Details of RRC configuration of Group (1) SSs (periodicity, offset, duration), e.g., based on X-slot granularity
· The location of the YGroup1 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· FFS: Details of UE procedure for time offset determination, e.g., MAC-CE activation of a new TCI state associated with Group (2) SSs
· The location of the YGroup1 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· BD attempts for all Group (1) SSs are restricted to fall within the same YGroup1 consecutive slots
· For Group (2) SS
· A SS is configured to be within YGroup2 = 2 consecutive slots within a slot group of X slots, i.e., slots n0 and n0 + 1 as per Rel-15
· The location of the YGroup2 consecutive slots within a slot group of X slots is based on a time offset within the slot group based on slot index n0 determined for Group (2) monitoring
· The location of the YGroup2 consecutive slots within a slot group of X slots is maintained across different slot groups (unless n0 changes)
· YGroup2 =max(2, YGroup1) [Ericsson: YGroup2 =2]
· The reported capability indicates the BD/CCE budget within max(2, YGroup1) slots per slot group
· Supported values of YGroup1
· YGroup1=1 slot and optionally as well Y=X/2 consecutive slots
· OFDM symbols can be configured for monitoring within the Y slot(s) is 
· For Group (1) SS: first 3 symbols as mandatory UE capability and any OFDM symbols depending on the UE capability
· For Group (2) SS: any OFDM symbols
· FFS: SS dropping in case n0 changes (to avoid back-to-back monitoring exceeding the capability)

Proposal 3: X=2 slot can be supported for 480 kHz SCS if search space configuration option A-FL1 or B-rev1 is supported for multi-slot PDCCH monitoring capability definition.

Proposal 4: For defining the multi-slot PDCCH monitoring capability for 480 and 960 kHz SCS, 
· the maximum number of monitored PDCCH candidates per X slots and per serving cell should be 20 when X=4/8 for 480/960 kHz SCS respectively.
· the maximum number of non-overlapped CCEs per X slots and per serving cell should be 32 when X=4/8 for 480/960 kHz SCS respectively.

Proposal 5: BD/CCE budget for X=[2/]4 slots for [480/]960 kHz SCS should be specified and larger than the scaled values from existing values should be considered.

Proposal 6: The SS set overbooking can be allowed with multi-slot PDCCH monitoring capability same as the current specification, i.e., SS set overbooking is allowed for USS in PCell and PSCell and UE expects no overbooking for CSS and CSS/USS in SCell.

Proposal 7: The dropping rule for multi-slot PDCCH monitoring capability can be the same as the current specification, i.e., a UE drops UE specific search space set(s) with higher index when SS sets are overbooked and expects there is no overbooking for CSS sets. In addition, if USS set is configured across multiple slots in a slot group, USS set should be checked and dropped as a whole.

Proposal 8: SSSG switching time  for UE processing capability1should be specified for 120/480/960 kHz SCS.
· Scaling based on the one with 60 kHz SCS can be baseline (i.e. larger than such values should be avoided)

References
[1] RP-2002925, “Revised WID:  Extending current NR operation to 71 GHz”.
[2] 3GPP TS 38.213, “NR; Physical layer procedures for control”, V16.4.0.
- 3/4 -
