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Introduction
In RAN1#106b-e, the following was agreed with respect to multi-slot PDCCH monitoring capability:
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
In this contribution, we provide our views on the remaining aspects of PDCCH monitoring.
PDCCH Monitoring 

The search space configuration for multi-slot PDCCH monitoring remains FFS. The FL summary in the last meeting captured the following 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

The main point of difference between these SS configuration options is the configured slot restriction for Group (1) and Group (2) SS. We have the following proposals aimed at a quick completion of this feature.
Proposal 1a: Support the FFS portion for SS configuration in the RAN1#106-e agreement on multi-slot PDCCH monitoring with following values of YGroup1 and YGroup2
· 	Support the following values of YGroup1 and YGroup2
· For X=8: (YGroup1,YGroup2) = (4,2), (2,2), (1, 2)
· For X=4: (YGroup1,YGroup2) = (2,2), (1,2)
· For X=2: (YGroup1,YGroup2) = (1,1)

Proposal 1b: Support SS dropping in case n0 changes. 
For general PDCCH monitoring with 480/960 kHz SCS, a simple extension of Rel-15/16 dropping rules is sufficient for BD budget compliance.
Proposal 2: All PDCCH candidates for UE-SS k with k>=j across the Y slots will be dropped if the number of monitored PDCCH candidates and non-overlapped CCE exceeds the maximum numbers per X-slot after SS j is added (assuming that the BD/CCE budget is checked in order of increasing SS index (as in in Rel-15)) but doesn’t exceed the budget before SS j is added.
Conclusions
In this contribution, our views on PDCCH monitoring are provided, along with the following proposals.
Proposal 1a: Support the FFS portion for SS configuration in the RAN1#106-e agreement on multi-slot PDCCH monitoring with following values of YGroup1 and YGroup2
· 	Support the following values of YGroup1 and YGroup2
· For X=8: (YGroup1,YGroup2) = (4,2), (2,2), (1, 2)
· For X=4: (YGroup1,YGroup2) = (2,2), (1,2)
· For X=2: (YGroup1,YGroup2) = (1,1)

Proposal 1b: Support SS dropping in case n0 changes. 
Proposal 2: All PDCCH candidates for UE-SS k with k>=j across the Y slots will be dropped if the number of monitored PDCCH candidates and non-overlapped CCE exceeds the maximum numbers per X-slot after SS j is added (assuming that the BD/CCE budget is checked in order of increasing SS index (as in in Rel-15)) but doesn’t exceed the budget before SS j is added.
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