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Introduction
During RAN#86 plenary, a new version of TS 38.213[1] has been approved. The objective of this document is to correct the remaining issues in section 10 of TS 38.213.
PDCCH CCEs and BDs Budgets, minimum number of reported CCs for PDCCH monitoring capability
The reason for the proposed changes is: 
· The Maximum numbers of non-overlapped CCEs in a span for monitoring span patterns (2,2) and (4,3) are not specified yet.
· The Maximum numbers of monitored PDCCH candidates in a span for monitoring span patterns (2,2) , (4,3) and (7,3) are not specified yet.

If this change is not included and approved, the UE and the NW will not be able to use the PDCCH monitoring span feature with the enhanced BD/CCE limits. The UE couldn’t report the supported monitoring spans with their associated BD/CCE limits.  This will impact the latency and the reliability of the system and the eURLLC service.

Table 10.1-3A in TS 38.213 provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration 𝜇 that a UE is expected to monitor corresponding PDCCH candidates per span for operation with a single serving cell.
 Proposal 1: Two options for the selection of the maximum number of non-overlapped CCEs and the limitation on the minimum number of reported CCs for PDCCH monitoring capability: 
· Option 1: 

	
	Maximum number  of non-overlapped CCEs per span pattern (𝑿, 𝒀) and per serving cell 

	𝜇
	(2, 2)
	(4, 3)
	(7, 3)

	0
	M0116
	M02 36
	56

	1
	M1116
	M12 36
	56



·  UE can report support of monitoring at least [TP in Appendix-A]
· 2 Rel-16 CCs. Hence, X = 2
· 2 Rel-16 CCs + 2 Rel-15 (slot-based monitoring) CCs. Hence, Y = 2 and Z = 2. 
· Option 2: 

	
	Maximum number  of non-overlapped CCEs per span pattern (𝑿, 𝒀) and per serving cell 

	𝜇
	(2, 2)
	(4, 3)
	(7, 3)

	0
	M0124
	M02 48
	56

	1
	M1124
	M12 48
	56



·  UE can report support of monitoring at least [TP in Appendix-A]
· 2 Rel-16 CCs. Hence, X = 2
· [bookmark: _GoBack]1 Rel-16 CCs + 2 Rel-15 (slot-based monitoring) CCs. Hence, Y = 2 and Z = 1. 

We endorse the support of option 2 as it offers good trade-off between UE control channel processing complexity and network scheduling flexibility. For monitoring span (2, 2), restricting C to 16 CCEs as in option 1 is very limiting for the scheduler, especially for the first monitoring occasion in the slot where the UE will be likely configured with common search space and UE specific search space. 

Table 10.1-2A in TS 38.213 provides the maximum number of monitored PDCCH candidates, , per span for a UE in a DL BWP with SCS configuration 𝜇 for operation with a single serving cell.
Proposal 2: The following maximum number of monitored PDCCH candidates should be adopted: 

	
	Maximum number  of monitored PDCCH candidates per span pattern (𝑿, 𝒀) and per serving cell 

	𝜇
	(2, 2)
	(4, 3)
	(7, 3)

	0
	M01 14
	M02 30
	M03 44

	1
	M11 12
	M12 24
	M13 36





Conclusion
In this contribution, it is proposed to update Table 10.1-2A and Table 10.1-3A of TS 38.213 regarding the maximum number of monitored PDCCH candidates and the maximum number of non-overlapped CCEs as depicted in Section 2 of this document. It is also proposed to update Section 10 of TS 38.213 regarding the minimum number of reported CCs for PDCCH monitoring capability as depicted in Appendix-I. 
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Option 1: 
======================== Start of TP for TS 38.213 =============================
== Unchanged part is omitted ==

If a UE indicates in UE-NR-Capability-r16 a carrier aggregation capability larger than X 2 downlink cells, the UE includes in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per span when the UE is configured for carrier aggregation operation over more than X downlink cells. When a UE is not configured for NR-DC operation and the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for all downlink cell 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 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 downlink cells, where 
- 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r16 
If a UE indicates in UE-NR-Capability-r15 or in UE-NR-Capability-r16 a carrier aggregation capability larger than Y 2 downlink cells or larger than Z 2 downlink cells, respectively, the UE includes in UE-NR-Capability-r15 or in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs the UE can monitor for downlink cells with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability or for downlink cells with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability when the UE is configured for carrier aggregation operation over more than Y downlink cells or over more than Z downlink cells, respectively, and with at least one downlink cells from the Y downlink cells and at least one downlink cell from the Z downlink cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per span that corresponds to 𝑁𝑐𝑒𝑙𝑙𝑠,15 𝑐𝑎𝑝−𝑟16 downlink cells or to 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟16 𝑐𝑎𝑝−𝑟16 downlink cells, respectively, where 
- 𝑁𝑐𝑒𝑙𝑙𝑠,15 𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r15 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟15 𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r15 
and
- 𝑁𝑐𝑒𝑙𝑙𝑠,16𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟16𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r16

== Unchanged part is omitted ==

======================== End of TP for TS 38.213 =============================





Option 2: 
======================== Start of TP for TS 38.213 =============================
== Unchanged part is omitted ==

If a UE indicates in UE-NR-Capability-r16 a carrier aggregation capability larger than X 2 downlink cells, the UE includes in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per span when the UE is configured for carrier aggregation operation over more than X downlink cells. When a UE is not configured for NR-DC operation and the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for all downlink cell 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 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 downlink cells, where 
- 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠 𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r16 
If a UE indicates in UE-NR-Capability-r15 or in UE-NR-Capability-r16 a carrier aggregation capability larger than Y 2 downlink cells or larger than Z 1 downlink cells, respectively, the UE includes in UE-NR-Capability-r15 or in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs the UE can monitor for downlink cells with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability or for downlink cells with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability when the UE is configured for carrier aggregation operation over more than Y downlink cells or over more than Z downlink cells, respectively, and with at least one downlink cells from the Y downlink cells and at least one downlink cell from the Z downlink cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per span that corresponds to 𝑁𝑐𝑒𝑙𝑙𝑠,15 𝑐𝑎𝑝−𝑟16 downlink cells or to 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟16 𝑐𝑎𝑝−𝑟16 downlink cells, respectively, where 
- 𝑁𝑐𝑒𝑙𝑙𝑠,15 𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r15 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟15 𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r15 
and
- 𝑁𝑐𝑒𝑙𝑙𝑠,16𝑐𝑎𝑝−𝑟16 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16 
- otherwise, 𝑁𝑐𝑒𝑙𝑙𝑠,𝑟16𝑐𝑎𝑝−𝑟16 is the value of pdcch-BlindDetectionCA-r16

== Unchanged part is omitted ==

======================== End of TP for TS 38.213 =============================


