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1. Discussion
In Rel. 16 URLLC, a new span-based PDCCH monitoring capability with limitations on the number of CCEs/BDs per span is specified. For this capability, each span is defined as follows [1]: 
	[bookmark: _Toc90376699]10       UE procedure for receiving control information
…
A UE can indicate a capability to monitor PDCCH according to one or more of the combinations [image: ] = (2, 2), (4, 3), and (7, 3) per SCS configuration of [image: ] and [image: ]. A span is a number of consecutive symbols in a slot where the UE is configured to monitor PDCCH. Each PDCCH monitoring occasion is within one span. If a UE monitors PDCCH on a cell according to combination [image: ], the UE supports PDCCH monitoring occasions in any symbol of a slot with minimum time separation of [image: ] symbols between the first symbol of two consecutive spans, including across slots. A span starts at a first symbol where a PDCCH monitoring occasion starts and ends at a last symbol where a PDCCH monitoring occasion ends, where the number of symbols of the span is up to [image: ].
…



Based on the span definition above, for the (2,2) pattern, a UE must be able to perform PDCCH decoding in every symbol. Consequently, the control decoding overhead and complexity under the (2,2) pattern, especially under the processing capability #2, is significant for a UE. To address this issue, we propose to include an additional pattern, in particular (2,1) for a UE supporting processing capability #2. With the addition of the (2,1) pattern, the required scheduling flexibility for supporting URLLC services can still be maintained, while easing the UE complexity. This can be done by making the following changes in FG 11-2: 

	11-2
	Rel-16 PDCCH monitoring capability
	1.	Supported combination(s) of (X, Y, m). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span
2.	Maximum number of DL and UL unicast DCI formats in a span
For the set of monitoring occasions which are within the same span:
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
-	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
-	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
	
	pdcch-Monitoring-r16 {
pdsch-ProcessingType1-r16{
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
},
pdsch-ProcessingType2-r16 {
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is signalled for SCS 15 kHz and 30 kHz.

For m=0 and 1, candidate value set for (X, Y, m): {(7, 3, m), (4, 3, m), (2, 2, m), (2, 1, m)}

For component 1, a list of separate UE capabilities (X, Y, m)for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, m), except for (2, 1, m), for processing capability #2; (2, 1, m) is limited only to processing capability #2.


	Optional with capability signalling



By adding the new pattern, the following changes should be made in TS 38.213:

TP to TS38.213 Section 10 (Rel-16)
Reasons for change: Introducing (2,1) pattern limited to processing capability #2 as new PDCCH monitoring span patterns for R-16 PDCCH monitoring capability to ease UE complexity. 
Summary of change: Addition of the new pattern as possible candidate for determining the per-span CCE/BD limits.
Consequence if not adopted: Additional UE complexity for supporting back-to-back PDCCH symbols

	[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212][bookmark: _Toc114234367]10	UE procedure for receiving control information
***Unchanged text is omitted***
A UE can indicate a capability to monitor PDCCH according to one or more of the combinations  = (2,1), (2, 2), (4, 3), and (7, 3) per SCS configuration of  and . A span is a number of consecutive symbols in a slot where the UE is configured to monitor PDCCH. Each PDCCH monitoring occasion is within one span. If a UE monitors PDCCH on a cell according to combination , the UE supports PDCCH monitoring occasions in any symbol of a slot with minimum time separation of  symbols between the first symbol of two consecutive spans, including across slots. A span starts at a first symbol where a PDCCH monitoring occasion starts and ends at a last symbol where a PDCCH monitoring occasion ends, where the number of symbols of the span is up to . 
***Unchanged text is omitted***

[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc114234368][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
***Unchanged text is omitted***

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



Table 10.1-2A provides the maximum number of monitored PDCCH candidates, , per span for a UE in a DL BWP with SCS configuration  for operation with a single serving cell.
Table 10.1-2A: Maximum number  of monitored PDCCH candidates in a span for combination (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of monitored PDCCH candidates per span for combination  and per serving cell 

	
	(2,1), (2, 2)
	(4, 3)
	(7, 3)

	0
	14
	28
	44

	1
	12
	24
	36



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.
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.
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



Table 10.1-3A 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 span for operation with a single serving cell.
Table 10.1-3A: Maximum number  of non-overlapped CCEs in a span for combination (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of non-overlapped CCEs per span for combination  and per serving cell 

	
	(2,1), (2, 2)
	(4, 3)
	(7, 3)

	0
	18
	36
	56

	1
	18
	36
	56



***Unchanged text is omitted***



2. Conclusion
In this contribution, we propose the following:
Proposals #1:
· Add the new (X,Y) = (2,1) span pattern, limited to capability #2, to FG 11-2. 
· Add the new pattern to TS 38.213
· Send a LS to RAN2 to capture the modifications to FG 11-2 
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