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In previous meetings, the following agreements were made:
	[bookmark: _Hlk88187306]Agreement
· The following limits apply for multi-slot monitoring within the group of X slots
· The maximum number of monitored PDCCH candidates per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 20.
· The maximum number of monitored PDCCH candidates per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 20.
· The maximum number of non-overlapped CCEs per X=4 slots for a DL BWP with 480 kHz SCS configuration for a single serving cell is 32.
· The maximum number of non-overlapped CCEs per X=8 slots for a DL BWP with 960 kHz SCS configuration for a single serving cell is 32.
· Note: Search spaces monitoring within the group of X slots will be additionally defined

Agreement
· For Group (1) SS: Type 1 CSS with dedicated RRC configuration and type 3 CSS, UE specific SS
· A SS is monitored 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
· Note: There is no requirement to align the Y consecutive slots across UEs or with slot n0
· The location of the Y consecutive slots within the 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: Type 1 CSS without dedicated RRC configuration and type 0, 0A, and 2 CSS
· SS monitoring locations can be anywhere within a slot group of X slots, with the following exception
· BD attempts for Type0-CSS for SSB/CORESET 0 multiplexing pattern 1, and additionally for Type0A/2-CSS if searchSpaceId = 0, occur in slots with index n0 and n0+X0, where n0 is as in Rel-15, X0=4 for 480 kHz SCS and X0=8 for 960 kHz SCS.
· Supported combinations of (X,Y)
· A UE capable of multi-slot monitoring mandatorily supports
· For SCS 480 kHz: (X,Y) = (4,1)
· For SCS 960 kHz: (X,Y) = (8,1)
· A UE capable of multi-slot monitoring optionally supports
· For SCS 480 kHz: (X,Y) = (4,2)
· For SCS 960 kHz: (X,Y) = (8,4), (4,2), (4,1)
· Working assumption: BD/CCE budget for (4,2), (4,1) is half that of X=8
· A UE capable of multi-slot monitoring mandatorily supports the following PDCCH monitoring within Y slots
· For Y>1: FG3-1 (monitoring Group (1) SSs in the first 3 OFDM symbols of each of the Y slots)
· For 960 kHz SCS For Y=1: FG3-5b with set1 = (7, 3)
· [FL Note: The first number is the minimum gap in symbols between the start of two spans, the second number is the span duration in symbols (cf. TS 38.822)]
· For 480 kHz SCS For Y=1: FG3-5b with set2 = (4, 3) and (7, 3) with a modification with maximum two monitoring spans in a slot
· [FL Note: The first number is the minimum gap in symbols between the start of two spans, the second number is the span duration in symbols (cf. TS 38.822)]
· The following supersedes FG3-5b and FG3-1 definition:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of X slots per scheduled CC for FDD
· Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of X slots per scheduled CC for TDD

Working assumption
The following values are adopted as minimum value of  for 120/480/960 kHz
· Support only search space set group switching processing capability 1 with the following values

	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320



Agreement
· SS set overbooking can be allowed with multi-slot PDCCH monitoring capability same as the current specification but applied per slot group, i.e., SS set overbooking is allowed for USS in PCell and PSCell, and UE expects no overbooking for CSS in PCell and PSCell and no overbooking in SCell.
· The dropping rule for multi-slot PDCCH monitoring capability is the same as the current specification but evaluated per slot group, i.e., a UE drops UE specific search space set(s) in a slot group with higher index when SS sets are overbooked.
· Additional dropping rules are not precluded


In this contribution, we mainly focus on the remaining issues of the PDCCH monitoring enhancement for 52-71GHz spectrum.
Discussion
Search space configuration
For Group (2) SSs, BD attempts can be configured as per Rel-15, except that BD attempts for Type0-CSS for SSB/CORESET 0 multiplexing pattern 1, and additionally for Type0A/2-CSS if searchSpaceId = 0, occur in slots with index n0 and n0+X0 (instead of n0+1 in Rel.15), where X0=4 for 480 kHz SCS and X0=8 for 960 kHz SCS.
For Group (1) SSs, the configuration is based on the RRC signaling. The current time domain parameters of SS configuration include periodicity , offset , duration , and monitoring symbols within slot as shown in following table. 
Table 1. Search space set configuration
SearchSpace ::=                         SEQUENCE {
searchSpaceId                           SearchSpaceId,
controlResourceSetId                    ControlResourceSetId             
monitoringSlotPeriodicityAndOffset      CHOICE {
        sl1                                     NULL,
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639),
        sl1280                                  INTEGER (0..1279),
        sl2560                                  INTEGER (0..2559)
}                                                                             
duration                                INTEGER (2..2559)                     
monitoringSymbolsWithinSlot             BIT STRING (SIZE (14))                
…

To support the slot-group based PDCCH monitoring, the existing RRC parameters for SS configuration should be re-designed or at least re-interpreted. In particular, the SS parameters  and  should be divisible by X slots so that the monitoring occasions are always within the Y slots. An example is given 480 kHz SCS in Figure 1. 
For 480 kHz with (X,Y) = (4,1):
…

 slots
…

…
(a)
For 480 kHz with (X,Y) = (4,2):
…

 slots
…

…
(b)
1 slot
1 slot
1 slot
1 slot
1 slot
1 slot
1 slot
1 slot
1 slot
1 slot
monitoring occasion

[bookmark: _Ref92445553]Figure 1 Examples of monitoring occasions for Group (1) search space for a UE that supports multi-slot monitoring for 480 kHz with: (a) (X,Y) = (4,1), and (b) (X,Y) = (4,2).
Among the existing configurable periodicities {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20, sl40, sl80, sl160, sl320, sl640, sl1280, sl2560}, there are entries not divisible by X= 4 or 8, which cannot be configured to UE operating with 480kHz and 960kHz SCS. On the other hand, the range of configurable SS periodicity in terms of absolute time shrinks with the increasing SCS. In order to maintain the same range and flexibility of SS periodicity configuration as 120 kHz SCS, the following two alternatives of enhancement to monitoringSlotPeriodicityAndOffset can be considered:
1. Add periodicities of {sl32, sl64, sl128, sl5120, sl10240, sl20480} to the list of monitoringSlotPeriodicityAndOffset. The offset field should be extended accordingly, e.g., for sl32, the range of offset should be from 0 to 31.
2. Change the unit of monitoringSlotPeriodicityAndOffset to X slots instead of one slot. Additional slot level offset within X slot group should be introduced to allow MO locates in any slot   
From our perspective, Alternative 1 is more straightforward and with less standard impact. 
Proposal 1: For search space set configuration for multi-slot PDCCH monitoring,
· Add periodicities { sl32, sl64, sl128, sl5120, sl10240, sl20480} to the list of supported values in monitoringSlotPeriodicityAndOffset,
· Supported set of offsets for each added periodicity X is 0,…,X-1;
· UE expects to be configured with a periodicity that is a multiple of X slots where 
· For 480 kHz, X = 4 
· For 960 kHz, X= 4 if (X,Y) = (4,2) or (X,Y) = (4,1) is supported; otherwise X= 8.  

Note that, if Y=1, the current 14-bit bitmap monitoringSymbolsWithinSlot is sufficient to indicate the first symbol(s) of the PDCCH monitoring occasions that are configured in the single slot within the slot group of X slots. However, when Y>1 is supported, PDCCH monitoring is carried out in the first 3 OFDM symbols of up to Y consecutive slots within the slot group of X slots. A single 14-bit bitmap would not then be enough to indicate the first symbol(s) of the PDCCH monitoring occasions within these up to Y consecutive slots. To resolve this issue, any of the following solutions may be considered:
a) Introduce a parameter that indicates the slot-level duration (e.g., durationWithinSlotGroup). For instance, when (X,Y)=(4,2), durationWithinSlotGroup can be either “one” to indicate that the PDCCH monitoring occasions are only in the first 3 symbols of a single slot within the slot group of X slots or “two” to indicate that the PDCCH monitoring occasions are in the first 3 symbols of two consecutive slots within the slot group of X slots.

b) Introduce a slot-level bitmap (e.g., monitoringSlotsWithinSlotGroup). For instance, when (X,Y)=(4,2), monitoringSlotsWithinSlotGroup can be either “1000” to indicate that the PDCCH monitoring occasions are only in the first 3 symbols of the first slot within the slot group of X slots or “1100” to indicate that the PDCCH monitoring occasions are in the first 3 symbols of the first and second slots within the slot group of X slots. 

c) Increase the number of bits of monitoringSymbolsWithinSlot to cover Y slots. For instance, when (X,Y)=(4,2), monitoringSymbolsWithinSlot can be either “11100000000000 00000000000000” or “11100000000000 11100000000000.”
In our view, solution a) that introduces a slot-level duration parameter (e.g., durationWithinSlotGroup) is the most efficient and is preferred.
Proposal 2: For search space set configuration for multi-slot PDCCH monitoring, introduce a new RRC parameter durationWithinSlotGroup, ranging from 1 to Y, to indicate the consecutive slots that contain monitoring occasions within each slot group of X slots
· Y is the value of multi-slot PDCCH monitoring capability in the reported (X, Y) pair by the UE. If UE is allowed to report more than one Y>1 for a given X, the maximum value of reported Y is used.
Regarding duration, the unit of duration can be simply changed to X slots. 
Proposal 3: For search space set configuration for multi-slot PDCCH monitoring, the unit of “duration” should be changed to X slots where 
a) For 480 kHz, X = 4 
b) For 960 kHz, X= 4 if (X,Y) = (4,2) or (X,Y) = (4,1) is supported; otherwise X= 8.  

Furthermore, to enable the configuration of the Rel-17 PDCCH monitoring capability, value r17monitoringcapability (already used in 38.213 Endorsed CR) should be added to monitoringCapabilityConfig.
Proposal 4: Value r17monitoringcapability should be added to monitoringCapabilityConfig.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, remaining issues of the PDCCH monitoring enhancement for 52-71GHz spectrum are discussed, and the following are proposed: 
Proposal 1: For search space set configuration for multi-slot PDCCH monitoring,
· Add periodicities { sl32, sl64, sl128, sl5120, sl10240, sl20480} to the list of supported values in monitoringSlotPeriodicityAndOffset,
· Supported set of offsets for each added periodicity X is 0,…,X-1;
· UE expects to be configured with a periodicity that is a multiple of X slots where 
· For 480 kHz, X = 4 
· For 960 kHz, X= 4 if (X,Y) = (4,2) or (X,Y) = (4,1) is supported; otherwise X= 8.  

Proposal 2: For search space set configuration for multi-slot PDCCH monitoring, introduce a new RRC parameter durationWithinSlotGroup, ranging from 1 to Y, to indicate the consecutive slots that contain monitoring occasions within each slot group of X slots
· Y is the value of multi-slot PDCCH monitoring capability in the reported (X, Y) pair by the UE. If UE is allowed to report more than one Y>1 for a given X, the maximum value of reported Y is used.

Proposal 3: For search space set configuration for multi-slot PDCCH monitoring, the unit of “duration” should be changed to X slots where 
a) For 480 kHz, X = 4 
b) For 960 kHz, X= 4 if (X,Y) = (4,2) or (X,Y) = (4,1) is supported; otherwise X= 8.  

Proposal 4: Value r17monitoringcapability should be added to monitoringCapabilityConfig.
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