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1. Introduction
In this contribution, we continue discussing the multi-slot PDCCH monitoring design and PDCCH reliability and coverage enhancements. 
2. Discussion
In RAN1#106bis-e meeting, after extensive discussions we have reached the following agreement. 
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
The key discussion point of this contribution is on the FFS direction. During the last meeting, the main argument from the UE vendors is that the FR2-2 UE should be allowed to perform non-back-to-back monitoring, here the back-to-back mean two spans should be separated in time. However, on the other side, the network vendors believe that Group(2) SS should not be restricted by any span as it is the R15 situation that the Group(2) SS should be allowed to be placed anywhere. Obviously, these two design principles are mutually conflicting. Thus, in the last meeting, we have discussed about a compromised design, where the Group(1) SS and Group(2) SS should be aligned as much as possible. Thus, there is a proposal from last meeting that defining YGroup1 and YGroup2 for the Group(1) and Group(2) SS, respectively. The YGroup2 can be flexible within a slot group so that the network can maintain similar scheduling flexibility as in R15/R16 for Group(2) SS. At the same time, YGroup1 can be aligned with YGroup2, with this alignment, these two spans can be overlapped and both Group(1) SS and Group(2) SS can be restricted within a union of YGroup1 and YGroup2. Thus, it can already limit the back-to-back situations. Moreover, we YGroup2 is further reduce to 1 slot. The back-to-back situation can be completely avoided. 
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Proposal 1: support the FFS point from the RAN1#106bis-e agreement

· 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

3. Conclusion

This contribution discusses the potential enhancements to PDCCH monitoring. The following proposals are made. 
Proposal 1: support the FFS point from the RAN1#106bis-e agreement

· 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
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