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1. Introduction
The following objective is included in the agreed work item [1]:
· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58595024]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, maintenance issues on PDCCH monitoring enhancements are discussed.
2. [bookmark: _Ref498564494]Discussion
1. 
2. 
[bookmark: _Ref521492551]PDCCH monitoring capability for multiple serving cells
In RAN1#108-e meeting, the following agreement is made on PDCCH monitoring capability for multiple serving cells:
Agreement
· For serving cells configured with 480 or 960 kHz SCS, the serving cells with the same SCS and  value are grouped together to determine a total BD/CCE budget for that group and the per-cell BD/CCE budget within the group.
· Support UE capability signalling for 4 additional cases:
· Case 4: Capability on the number of CCs with Rel-17 monitoring capability only
· Range of pdcch-BlindDetectionCA-R17: {[4, 5, …, , 16]}
· Case 5: Capability on the number of CCs with Rel-15 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R17: {[4, 5, …, 16]}
· Case 6: Capability on the number of CCs with Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17 and pdcch-BlindDetectionCA-R16: {[1, 2, …, 15]} 
· Range of pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17: {[3, 4, …, 16]}
· Case 7: Capability on the number of CCs with Rel-15 monitoring capability , Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R17 for Rel-17 PDCCH monitoring capability
· Range of pdcch-BlindDetectionCA-R17, pdcch-BlindDetectionCA-R16, and pdcch-BlindDetectionCA-R15: {[1, 2, …, 15]}
· Range of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 + pdcch-BlindDetectionCA-R17 : {[4, 5, …, 16]}
· For the case with Rel-15 monitoring capability, Rel-16 monitoring capability and Rel-17 monitoring capability on different serving cells (case 7) or any combination of 2 of the capabilities (i.e. case 5, and case 6), the UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17) as UE capability. If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16, pdcch-BlindDetectionCA-R17), as in Rel-16, the gNB configures which combination for the UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability.
· FFS: Extension to NR-DC scenario
For Case 4, in NR-DC scenario, capability signaling on Rel-17 monitoring should be reported for MCG and SCG separately as Rel-15/16 does. 
-------------------------------------------------------TP1 in TS 38.213 v17.1.0 [3]-------------------------------------------
Reason for change: Rel-17 PDCCH monitoring capability signaling in NR-DC scenario is missing in current spec.
Summary of change: Define Rel-17 PDCCH monitoring capability signaling in NR-DC scenario.
Consequences if not approved: Rel-17 PDCCH monitoring capability signaling in NR-DC scenario is not defined.
*** Unchanged text omitted ***
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212][bookmark: _Toc92093857]10	UE procedure for receiving control information
*** Unchanged text omitted ***
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than four downlink cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per group of  slots when the UE is configured for carrier aggregation operation over more than four downlink cells with SCS configuration . When a UE is not configured for NR-DC operation for all downlink cells where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per group of  slots that corresponds to  downlink cells, where
-	 is the number of configured downlink cells if the UE does not provide pdcch-MonitoringCA-r17
-	otherwise,  is the value of pdcch-MonitoringCA-r17
When the UE is configured for carrier aggregation operation over more than 4 cells, the UE does not expect to monitor per group of  slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of .
When a UE is configured for NR-DC operation and the UE is provided monitoringCapabilityConfig = r17monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection3 for the MCG, and 
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection3 for the SCG
When the UE is configured for carrier aggregation operation over more than 2 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per group of   slots a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
When a UE is configured for NR-DC operation with a total of  downlink cells on both the MCG and the SCG and the UE is provided monitoringCapabilityConfig = r17monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE expects to be provided pdcch-BlindDetection3 for the MCG and pdcch-BlindDetection3 for the SCG with values that satisfy 
-	pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= pdcch-MonitoringCA-r17, if the UE reports pdcch-MonitoringCA, or
-	pdcch-BlindDetection3 for the MCG + pdcch-BlindDetection3 for the SCG <= , if the UE does not report pdcch-MonitoringCA-r17
When a UE is configured for NR-DC operation and the UE is provided monitoringCapabilityConfig = r16monitoringcapability for all downlink cells where the UE monitors PDCCH, the UE may indicate, through pdcch-BlindDetectionMCG-UE-r16 and pdcch-BlindDetectionSCG-UE-r16, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-MonitoringCA-r17, 
-	the value range of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is [1, …, pdcch-MonitoringCA-r17-1], and 
-	pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17>= pdcch-MonitoringCA.
Otherwise, if  is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
-	the value of pdcch-BlindDetectionMCG-UE-r17 or of pdcch-BlindDetectionSCG-UE-r17 is 1,
-		pdcch-BlindDetectionMCG-UE-r17 + pdcch-BlindDetectionSCG-UE-r17 >= .
-------------------------------------------------------TP1 in TS 38.213 v17.1.0 [3]-------------------------------------------
[bookmark: _Ref92376971]Proposal 1: For multi-cell operation, support NR-DC scenario with Rel-17 monitoring capability only and adopt TP1 in TS 38.213.
3. Conclusion
In this contribution, we focus on PDCCH monitoring enhancements for NR from 52.6GHz to 71GHz, and have the following proposals:
Proposal 1: For multi-cell operation, support NR-DC scenario with Rel-17 monitoring capability only and adopt TP1 in TS 38.213.
References
[1] [bookmark: _Ref37345407][bookmark: _Ref32419540][bookmark: _Ref40113707]RP-202925, RAN #90-e, Electronic Meeting, 7-11 December 2020.
[2] [bookmark: _Ref92377119]Chairman Notes, RAN1 108 e-meeting, February 2022.
[3] [bookmark: _Ref92735390]TS 38.213, v17.0.0, April 2022.
