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1 [bookmark: _Ref1160581]Introduction
In this contribution, we present our views on some of the remaining aspects on newly introduced DCI formats 0_2/1_2 and Rel-16 PDCCH monitoring enhancements for URLLC and IIoT use cases. 
2 [bookmark: _Hlk31658766]Remaining aspects with respect to URLLC DCI 
2.1 [bookmark: _Hlk31869654]Priority indication via DCI formats 0_1/1_1 and 0_2/1_2 
During RAN1 #99, an optional UE capability was agreed that when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities, respectively. 
Thus, for UEs that may not support the above feature, the DCI formats 0_1/1_1 may only schedule PUSCH or HARQ-ACK transmission with priority index 0, while DCI formats 0_2/1_2 may still schedule PUSCH or HARQ-ACK transmission associated with either priority index 0 or 1. Beyond this restriction, no additional mechanism is necessary.
Proposal 1
· A UE, that does not support indication of both priorities by DCI formats 0_1/1_1/0_2/1_2 when these DCI formats are configured for monitoring in a DL BWP, does not expect to receive an UL grant/DL assignment via DCI format 0_1/1_1 indicating the corresponding PUSCH as high priority, or transmission of A/N feedback using higher priority HARQ-ACK CB, respectively.
3 [bookmark: _Hlk31658821]PDCCH Monitoring enhancements 
3.1 CA configurations and BD/CCE requirements
During RAN1 #100b-E meeting, the following agreement was made:
Agreement 
· For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 

As can be observed from the above, the minimum value of pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 that may be reported by the UE is still open. However, we have also agreed the following:
Agreement
· For enhanced PDCCH monitoring capability, 
         For the case with Rel-16 monitoring capability only on all the serving cells (i.e. case 2), 
0. Minimum of pdcch-BlindDetectionCA-R16 = 2 
0. Candidate values for pdcch-BlindDetectionCA-R16 is 2 to 16

From the above, it can be seen that the UE would need to indicate a minimum value of 2 for pdcch-BlindDetectionCA-R16, corresponding to the case when it may be configured with Rel-16 PDCCH monitoring capability on all serving cells. Therefore, the UE should be able to support two cells with Rel-16 PDCCH monitoring capability. Now, if this UE is configured with Rel-16 PDCCH monitoring capability on one serving cell, it still has capability of supporting one more CC with Rel-16 PDCCH monitoring capability. However, for Rel-15 monitoring capability this approximately corresponds to processing demands for two cells. 
It has been argued that the per-span BD/CCE single-cell limits for some cases are slightly higher than an exact doubling of the Rel-15 requirements, and thus, counting a cell with Rel-16 PDCCH monitoring capability with two cells with Rel-15 PDCCH monitoring capability may not be accurate. However, it should also be noted that with span-based monitoring requirements, the BD/CCE limits are gated by the span durations and span gaps, implying that the peak loading from Rel-16 monitoring can be managed much better than that for Rel-15 monitoring wherein all the BD/CCEs may be located in a single span in a slot. 
Thus, while the two-times relationship between Rel-15 and Rel-16 requirements may not be exactly accurate, it does not imply a significant additional overall burden compared to the two-times approximation between the two monitoring configurations. Thus, we propose to confirm the minimum value of 3 in the last meeting’s agreement.

Proposal 2
· For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
· 3<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16.

3.2 Correction to definition of “Aligned spans”

Currently, the following is used to defined the case of “aligned spans” [2]:
	per span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination ,


 
The above definition may cause ambiguity in identification of certain span combinations across cells as aligned or non-aligned. For instance, when UE is configured with 1-symbol CORESET(s), then the above text still satisfies the condition defined for “union of PDCCH monitoring occasions” for the example in Figure 1, while this case should be considered as unaligned. 

[image: ]
Figure 1: An example case of unaligned span combinations across CC1 and CC2 that may be identified as aligned spans per current definition of “aligned spans”.

To address this, the following alternative characterization that was also discussed during RAN1 #100b-E meeting is proposed:

	[bookmark: _Hlk40468889]< unchanged parts omitted, TS 38.213, Subclause 10.1, v16.2.0>

per span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasionsany pair of spans on the active DL BWP(s) of any two all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  are within a same set of up to  consecutive symbols, or have their first symbols separated by at least  symbols,

< unchanged parts omitted, TS 38.213, Subclause 10.1,  v16.2.0>



This issue is avoided if the above-proposed text is used, according to which, the k-th spans in CC1 and CC2 respectively in the below example does not satisfy either of the sub-conditions, where k is from {1, 2, …, 6}.
                     
Proposal 3
· The definition of “aligned span” should be corrected in Section 10.1 of TS 38.213. Adopt the following TP to implement the correction:
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>

per span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasionsany pair of spans on the active DL BWP(s) of any two all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  are within a same set of up to  consecutive symbols, or have their first symbols separated by at least  symbols,

< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>



3.3 Characterization of BD/CCE requirements for CA with “unaligned spans”
At the RAN1 #100b-E meeting, the following was agreed:
Agreement:
· If a UE is configured with  downlink cells with Rel-16 PDCCH monitoring capability with an associated combination (X, Y) and SCS configuration µ, where [image: ], the UE is not required to monitor more than [image: ]non-overlapping CCEs for any set of spans across the active DL BWP(s) of scheduling cell(s) from the [image: ]downlink cells if the spans on different downlink cells from the  downlink cells are not aligned, with at most one span per scheduling cell for each set, where
[image: ]
o     [image: ]is the number serving cells configured with Rel-16 PDCCH monitoring capability with SCS configuration j.
o   If a UE is configured with multiple carriers with a mix of Rel-15 and Rel-16 PDCCH monitoring capability, [image: ] is replaced by [image: ].
o   The associated combination (X, Y) is the combination (X, Y) associated with largest maximum number of [image: ] , if the UE indicates a capability to monitor PDCCH according to multiple (X, Y) combinations and a configuration of search space sets to the UE results in a span pattern with a separation of any two consecutive PDCCH monitoring spans that is equal to or larger than the value of X for two or more of the (X, Y) combinations.   
However, the exact TP for the specification remains to be settled. 
To address this, the following TP is proposed.
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>

If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , 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 span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination , 
-	TBDfor the sum of the number PDCCH candidates and corresponding number of non-overlapped CCEs across any set of spans on the active DL BWP(s) of different scheduling cell(s) from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>



Proposal 4
· Adopt the following TP to capture the BD/CCE limits for the case of CA with unaligned spans.
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>

If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , 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 span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination , 
-	TBDfor the sum of the number PDCCH candidates and corresponding number of non-overlapped CCEs across any set of spans on the active DL BWP(s) of different scheduling cell(s) from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>



4 Conclusions 
In this contribution, we presented our views on the remaining aspects with respect to Rel-16 PDCCH monitoring enhancements, as well as one open issue related to URLLC DCI design. Based on the presented discussion, we have the following proposals:
Proposal 1
· A UE, that does not support indication of both priorities by DCI formats 0_1/1_1/0_2/1_2 when these DCI formats are configured for monitoring in a DL BWP, does not expect to receive an UL grant/DL assignment via DCI format 0_1/1_1 indicating the corresponding PUSCH as high priority, or transmission of A/N feedback using higher priority HARQ-ACK CB, respectively.
Proposal 2
· For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
· 3<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16.
                     
Proposal 3
· The definition of “aligned span” should be corrected in Section 10.1 of TS 38.213. Adopt the following TP to implement the correction:
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>

per span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasionsany pair of spans on the active DL BWP(s) of any two all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination  are within a same set of up to  consecutive symbols, or have their first symbols separated by at least  symbols,

< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>



Proposal 4
· Adopt the following TP to capture the BD/CCE limits for the case of CA with unaligned spans.
	< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>

If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , 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 span on the active DL BWP(s) of all scheduling cell(s) from the  downlink cells, if the union of PDCCH monitoring occasions on all scheduling cells from the  downlink cells results to PDCCH monitoring according to the combination , 
-	TBDfor the sum of the number PDCCH candidates and corresponding number of non-overlapped CCEs across any set of spans on the active DL BWP(s) of different scheduling cell(s) from the  downlink cells, with at most one span per scheduling cell for each set of spans, otherwise 
< Unchanged parts omitted, TS 38.213, Subclause 10.1, Editor’s CR with changes accepted>
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