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Introduction
At the previous RAN1#104-e meeting, the following agreement has been made [1],

Agreement:
Choose one of the following alternatives for defining the multi-slot PDCCH monitoring capability
· Alt 1: A fixed pattern of N slots. 
· Alt 2: Use the Rel-16 capability (pdcch-Monitoring-r16, (X, Y) span) as the baseline to define the new capability
· FFS: Values of X and Y and units in which they are defined 
· FFS: Whether number of slots within which the number of monitoring occasions is counted is needed and if needed, the value of the number of slots
· Alt 3: A sliding window of N slots for defining multi-slot PDCCH monitoring capability. 
· FFS: Increments in which sliding occurs
· Specific numbers for X, Y and N may depend on UE capability and gNB configuration
· Examples: 
· N = [4] slots for 480 kHz SCS and N = [8] slots for 960 kHz SCS
· X = [4] slots for 480 kHz SCS and X = [8] slots for 960 kHz SCS

In this contribution, we would like to share our views on PDCCH monitoring enhancements on supporting NR from 52.6GHz to 71 GHz.

Discussion
[bookmark: _Ref61821711]2.1     Monitoring capability
[bookmark: _Ref61526076]For 480 kHz and 960 kHz SCS adopted beyond 52.6GHz, In the WID [3], PDCCH monitoring enhancement with multi-slot span is supported, it can maintain scheduling framework same as for smaller SCS (e.g. 120 kHz) when the UE is configured to monitor the PDCCH every multiple slots, and specific number of the multiple slots is in discussion, e.g. 4 slots for 480 kHz SCS and 8 slots for 960 kHz SCS. But for some use cases such as low-latency services which require more frequent PDCCH monitoring, the flexibility will be reduced with the multi-slot based monitoring. To handle those use cases with low-latency, denser PDCCH monitoring occasion such as per-slot, per 2-slots based monitoring should consider to be supported, and accordingly the associated BD/CCEs limit number needs to further study.  
Proposal 1: For 480 and 960 kHz SCS, per-slot or per 2-slots PDCCH monitoring should be supported and further study the associated BD/CCEs limit number.

In TS 38.213 [2], there are 2 tables to define the maximum number of monitored PDCCH candidates/non-overlapped CCEs per slot. For the new SCSs, the maximum number of monitored PDCCH candidates/non-overlapped CCEs per slot can be added as below. 
Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , per slot for a UE in a DL BWP with SCS configuration  for operation with a single serving cell.
Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20

	5
	A

	6
	B




Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32

	5
	X

	6
	Y



For 480 kHz and 960 kHz SCS, the maximum number of BD/CCEs per multi-slot (including 2 slots, 4 slots or 8 slots) should be defined in additional tables, it’s a new monitoring capability.
Proposal 2: For 480 and 960 kHz SCS, the maximum number BD/CCEs per-slot can be added in existing tables, and per multi-slot monitoring capability (including 2 slots, 4 slots or 8 slots) should be defined in new additional tables.

2.2     Search space set group switching
In TS 38.213 [2], search space set group switching is introduced for NR-U in Rel-16, and it’s used for UE to save power by switching from more frequent PDCCH monitoring to less frequent in a COT. There are 2 search space set groups for switching, one is dense monitoring periodicity and the other is sparse. Switching is in an active BWP and based on explicit or implicit switching indication, and the monitoring capability keeps the same before and after the switch. 
For operation in unlicensed band beyond 52.6GHz, in our understanding, the current SSSG switching can be reused for 120 kHz SCS, since the monitoring capability before and after the switch is the same, both are per-slot based. While for 480 kHz and 960 kHz SCS, e.g. there are 2 configured SSSG, the first search space set defines PDCCH is monitored per 2 slots, and the second set defines PDCCH is monitored per 4 slots, the monitoring time unit and capability is different before and after the switching, need to consider if current SSSG switching is suitable for the PDCCH monitoring based on per multi-slot. 
Proposal 3: For operation in unlicensed band with 480 kHz and 960 kHz SCS, should discuss if current SSSG switching is suitable for per multi-slot based monitoring. 

Currently,, which means the SSSG switching time, is defined for SCS configuration  = 0,1,2. For new SCSs adopted beyond 52.6GHz, to operate in unlicensed band, SSSG switching time  should be defined and added in the table 10.4-1 of TS 38.213[2]. 
Proposal 4: Search space set group switching time  should be defined for new SCSs.

For 480 kHz and 960 kHz SCS, if PDCCH monitoring capability is based on per multi-slot, the UE will decode more DCI than per slot monitoring, the processing time will last longer, and it will have an influence in SSSG switching time estimation. So when we estimate, which monitoring capability is the reference, per slot or per multi-slot? It should be discussed.
Proposal 5: For 480 kHz and 960 kHz SCS, which monitoring capability is the reference to estimate the search space set group switching time  should be discussed.

Conclusion
In this contribution, we shares our views on PDCCH monitoring enhancements on supporting NR from 52.6GHz to 71 GHz, and the following proposals are made: 
Proposal 1: For 480 and 960 kHz SCS, per-slot or per 2-slots PDCCH monitoring should be supported and further study the associated BD/CCEs limit number.

Proposal 2: For 480 and 960 kHz SCS, the maximum number BD/CCEs per-slot can be added in existing tables, and per multi-slot monitoring capability (including 2 slots, 4 slots or 8 slots) should be defined in new additional tables.

Proposal 3: For operation in unlicensed band with 480 kHz and 960 kHz SCS, should discuss if current SSSG switching is suitable or not for per multi-slot based monitoring.

Proposal 4: Search space set group switching time  should be defined for new SCSs.

Proposal 5: For 480 kHz and 960 kHz SCS, which monitoring capability is the reference to estimate the search space set group switching time  should be discussed.

References
[1] 3GPP RAN1#104-e Chairman’s notes 
[2] TS 38.213
[3] RP-202925, Extending current NR operation to 71GHz




3

