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1 [bookmark: _Ref1160581]Introduction
In this contribution, we present our views on an outstanding correction related to enhanced span-based PDCCH monitoring. 
2 Time variation of “aligned” status for PDCCH spans across DL cells
Current specifications describe the determination of BD/CCE limits in CA configurations with span-based enhanced PDCCH monitoring as:
	If a UE is configured only with  downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration , and with  of the  downlink cells using combination  for PDCCH monitoring, where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs 
-	per set of spans on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells within every  symbols, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  and any pair of spans in the set is within  symbols, where first  symbols start at a first symbol with a PDCCH monitoring occasion and next  symbols start at a first symbol with a PDCCH monitoring occasion that is not included in the first  symbols 
-	per set of spans across the active DL BWP(s) of all scheduling cells from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
where  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells usingSCS configuration . If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig-r16 = r15monitoringcapability and monitoringCapabilityConfig-r16 = r16monitoringcapability,  is replaced by .




During RAN1 #102-e meeting, the following proposal was discussed without conclusion [1]:
	· A UE doesn’t expect slot-dependent aligned spans vs. unaligned spans variation, i.e. either aligned spans or unaligned spans for all slots.   


 
While it was acknowledged that for an “aligned CA” scenario for a group of DL cells, the PDCCH spans should be aligned between these cells (that is, satisfy the conditions in the first bullet below) for all slots, the constraints for “unaligned CA” scenarios were less clear. Specifically, there were diverging views within RAN1 on whether, for the unaligned CA cases, the UE may find some slots still with “aligned PDCCH spans” across the concerned group of DL cells.
In case the UE is assumed to determine the PDCCH monitoring occasions and requirements (based on configuration) in each slot on a per-slot basis (“online processing”), then the following reasons may be valid [1]:
· Without the above proposal, the alignment across spans of multiple serving cells becomes time varying, i.e. UE needs to check whether the monitoring belongs to aligned span case or un-aligned span case often, which is not desirable for UE implementation.
· Without the above proposal, UE may need to do the partitioning of processing power among CCs slot by slot
However, since the configuration of PDCCH MOs is available via RRC configuration (of the SS sets, etc.), the determination of the PDCCH MOs can be performed offline, and in such a case, the UE can determine whether or not the “aligned” or “un-aligned” case applies based on the PDCCH SS set configurations, and accordingly apply the scaling operation for determining distribution of BD/CCE limits across the DL cells:
· If the PDCCH monitoring spans across the DL cells are aligned in every slot, then the BD/CCE distribution follows the “aligned” case for all slots.
· Else, if the PDCCH monitoring spans across the DL cells are un-aligned in any slot, then the BD/CCE distribution follows the “un-aligned” case for all slots
· In this case, it may still be possible that the PDCCH monitoring spans across the DL cells are aligned in some slots without causing any increase in UE or NW complications
Observation 1
· For the “un-aligned” CA case, it is feasible to support, without any additional UE or NW complexity, scenarios wherein the PDCCH monitoring spans across the set of concerned DL cells are aligned in one or more slots as long as they are not aligned in all slots (latter corresponds to the “aligned” CA case). 
Further, for the sake of clarity (although may not be strictly necessary), the draft TP in Proposal 1 can be adopted without agreeing to the original proposal of “A UE doesn’t expect slot-dependent aligned spans vs. unaligned spans variation, i.e. either aligned spans or unaligned spans for all slots”, that may be unnecessarily restrictive. 
Proposal 1
· Adopt the following TP to implement the correction:
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, v16.3.0>

If a UE is configured only with  downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration , and with  of the  downlink cells using combination  for PDCCH monitoring, where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs 
-	per set of spans on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells within every  symbols, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  and any pair of spans in the set is within  symbols, where first  symbols start at a first symbol with a PDCCH monitoring occasion and next  symbols start at a first symbol with a PDCCH monitoring occasion that is not included in the first  symbols 
-	per set of spans across the active DL BWP(s) of all scheduling cells from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
where 
· the above conditions are applied across slots, and
·  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig-r16 = r15monitoringcapability and monitoringCapabilityConfig-r16 = r16monitoringcapability,  is replaced by .
< Unchanged parts omitted, TS 38.213, Subclause 10.1, v16.3.0>



3 [bookmark: _GoBack]Conclusions 
In this contribution, we presented our views on one open issue related to enhanced PDCCH monitoring for eURLLC/IIoT. Based on the presented discussion, we have the following observation and proposal:

Observation 1
· For the “un-aligned” CA case, it is feasible to support, without any additional UE or NW complexity, scenarios wherein the PDCCH monitoring spans across the set of concerned DL cells are aligned in one or more slots as long as they are not aligned in all slots (latter corresponds to the “aligned” CA case). 

Proposal 1
· Adopt the following TP to implement the correction:
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, v16.3.0>

If a UE is configured only with  downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration , and with  of the  downlink cells using combination  for PDCCH monitoring, where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs 
-	per set of spans on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells within every  symbols, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  and any pair of spans in the set is within  symbols, where first  symbols start at a first symbol with a PDCCH monitoring occasion and next  symbols start at a first symbol with a PDCCH monitoring occasion that is not included in the first  symbols 
-	per set of spans across the active DL BWP(s) of all scheduling cells from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
where 
· the above conditions are applied across slots, and
·  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig-r16 = r15monitoringcapability and monitoringCapabilityConfig-r16 = r16monitoringcapability,  is replaced by .
< Unchanged parts omitted, TS 38.213, Subclause 10.1, v16.3.0>
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