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1. Introduction
In this contribution, the two corrections on BD/CCE budge of scheduling cell(s) are discussed for extending NR operation to 71GHz. And two correction requests are proposed.
2. Discussion 
· On missing monitoringCapabilityConfig configuration for determining BD/CCE budge of scheduling serving cell(s).
In Rel-17, to support new SCS 480/960 kHz numerology of control/data channel, the slot group based PDCCH monitoring was introduced and it is referenced with r17monitoringcapability of monitoringCapabilityConfig. For carrier aggregation operation in Rel-17, there are following four possible cases can be configured by high layer parameter 
Case 1:  only monitoringCapabilityConfig of r17monitoringcapability is configured
is defined for determining BD/CCE budget of scheduling serving cell(s) for , and the procedure has been specified in[2].and there is no missing monitoring capability  configuration  for this case.
Case 2:  monitoringCapabilityConfig of r17 and r15 monitoringcapability are configured
is defined for determining BD/CCE budget of scheduling serving cell(s) for , and the procedure has been specified in[2].is defined for determining BD/CCE budget of scheduling serving cell(s) for ,but the procedure has not been specified yet. In this case, missing monitoring capability configuration is .
Case 3:  monitoringCapabilityConfig of r17/r16 monitoringcapability are configured
is defined for determining BD/CCE budge of scheduling serving cell(s) for , and the procedure has been specified in[2].is defined for determining BD/CCE budget of scheduling serving cell(s) for , but the procedure has not been specified yet. In this case, missing monitoring capability configuration is 
Case 4:  monitoringCapabilityConfig of r17, r16 and r15 monitoringcapability are configured
 is defined for determining BD/CCE budget of scheduling serving cell(s) for , and the procedure has been specified in[2].is defined for determining BD/CCE budget of scheduling serving cell(s) for , but the procedure has not been specified yet. And is defined for determining BD/CCE budget of scheduling serving cell(s) for , but the procedure has not been specified yet. In this case, missing monitoring capability configuration is  ,.

To have a complete solution for determining BD/CCE budget of scheduling serving cell(s), the following change request is proposed.
· Reason for change: 
· When r17monitoringcapability of monitoringCapabilityConfig is configured, the following capability configurations on  BD/CCE budget of scheduling serving cell(s)  are not complete
· is defined for determining BD/CCE budget of scheduling serving cell(s) for .
· is defined for determining BD/CCE budget of scheduling serving cell(s) for .
· is defined for determining BD/CCE budget of scheduling serving cell(s) for .
· is defined for determining BD/CCE budget of scheduling serving cell(s) for .
· Summary of change: 
· Adding missing monitoringCapabilityConfig configurations for for determining BD/CCE budge of scheduling serving cell(s).
· Consequences if not approved: 
· The feature of extending NR operation to 71GHz is incomplete. 
	----------------------- Start of text proposal to TS 38.213 v17.3.0 -----------
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc106629457][bookmark: _Toc106629505]10.1 UE procedure for determining physical downlink control channel assignment 
<Unchanged Text Omitted>
If a UE 
[bookmark: _Hlk23024772]-	does not report pdcch-BlindDetectionCA, pdcch-BlindDetectionCA1, pdcch-BlindDetectionCA2, or pdcch-BlindDetectionCA3, or is not provided BDFactorR, 
-	reports pdcch-BlindDetectionCA, pdcch-BlindDetectionCA1, pdcch-BlindDetectionCA2, or pdcch-BlindDetectionCA3, the UE can be indicated by BDFactorR either  or 
If a UE is configured with  downlink cells for which the UE is not provided monitoringCapabilityConfig, or is provided monitoringCapabilityConfig = r15monitoringcapability and is not provided CORESETPoolIndex, with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration  where , the UE is not required to monitor, on the active DL BWPs of the scheduling cells, 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell when the scheduling cell is from the  downlink cells
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for CORESETs with same coresetPoolIndex value for each scheduled cell when the scheduling cell is from the  downlink cells
 is replaced by , if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability.  is replaced by , if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability. is replaced by , if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability.
If a UE 
-	is configured with  downlink cells for which the UE is not provided monitoringCapabilityConfig, or is provided monitoringCapabilityConfig = r15monitoringcapability and is not provided coresetPoolIndex, 
-	with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cell(s) using SCS configuration , where , and
-	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, 
[bookmark: _Hlk530114396]the UE is not required to monitor more than   PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.  is replaced by if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability. is replaced by , if a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability. is replaced by .If a UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability.
For each scheduled cell from the  downlink cells, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot.
For each scheduled cell from the  downlink cells, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot
-	more than  PDCCH candidates or more than  non-overlapped CCEs per slot for CORESETs with same coresetPoolIndex value
If a UE is configured with  downlink cells for which the UE is provided monitoringCapabilityConfig = 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 , the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell when the scheduling cell is from the  downlink cells. If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability,  is replaced by . If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability,  is replaced by .If a UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability,  is replaced by .
If a UE is configured only with  downlink cells for which the UE is provided monitoringCapabilityConfig = 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 using SCS configuration . If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability,  is replaced by .If a UE is configured with downlink cells for which the UE is provided both monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability,  is replaced by .If a UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and monitoringCapabilityConfig = r17monitoringcapability,  is replaced by .
For each scheduled cell from the  downlink cells using combination , the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span.
A UE does not expect to be configured CSS sets, except for CSS sets provided by searchSpaceMCCH, searchSpaceMTCH or by SearchSpace in PDCCH-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI, that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot, per group of  slots for a corresponding combination , or per span that exceed the corresponding maximum numbers per slot, or per group of  slots for a corresponding combination , or per span, respectively.
For same cell scheduling or for cross-carrier scheduling, a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot, or per group of  slots for a corresponding combination , or per span, on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot, or per group of  slots for a corresponding combination , or per span, respectively. If a UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell, except the first span of each slot, the UE does not expect a number of PDCCH candidates and a number of corresponding non-overlapped CCEs per span on the primary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the primary cell per span. 
If a UE is configured with  downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with  of the  downlink cells using any combination  for a group of  slots for PDCCH monitoring, where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with same coresetPoolIndex for each scheduled cell when the scheduling cell is from the  downlink cells 
If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, .
If a UE is configured  downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with  of the  downlink cells using any combination  for a group of  slots 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 group of  slots on the active DL BWP(s) of scheduling cell(s) from the  downlink cells where  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If the UE is configured  downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability or monitoringCapabilityConfig = r16monitoringcapability, and monitoringCapabilityConfig = r17monitoringcapability for the active DL BWP,  is replaced by , or by , or by , respectively, and , , and  is one of , , or , respectively. If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, .
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots.
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with the same coresetPoolIndex value.
For cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per span or per slot or per group of  slots are separately counted for each scheduled cell.
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration  in a slot if the UE is not provided monitoringCapabilityConfig for the primary cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell, or in a group of  slots for a corresponding combination  if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell, according to the following pseudocode. 
If for the USS sets for scheduling on the primary cell the UE is not provided coresetPoolIndex for first CORESETs, or is provided coresetPoolIndex with value 0 for first CORESETs, and is provided coresetPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. 
In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively. 
In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively.
For all search space sets that a UE monitors PDCCH on the primary cell within a slot , or within a group of  slots for a corresponding combination , or within a span in slot , denote by  a set of CSS sets, except for CSS sets provided by searchSpaceMCCH, searchSpaceMTCH or by SearchSpace in PDCCH-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI, with cardinality of  and by  a set of USS sets and CSS sets provided by searchSpaceMCCH, searchSpaceMTCH or by SearchSpace in PDCCH-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI with cardinality of  for scheduling on the primary cell. The location of search space sets , , in  is according to an ascending order of the search space set index.
------------------------ End of Text proposal to TS 38.213 v17.3.0 ----------




· Correction on cell number formula  for r17monitoringcapability.
To determine the budget of BD/CCE of scheduling cell(s) of carrier aggregation in Rel-17, the total scheduling cell(s) number of  shall be computed. When the serving cell is configured as r17monitoringcapabilit, the BD/CCE budget of PDCCH monitoring is based on slot group, only the serving cell(s) with   should be included to count the scheduling cell(s). But in current specification, it is counted from  to  as shown following green text:
	, , and  is one of , , or , respectively. If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, .


It is suggested the formula shall be modified, and following change request is proposed.
· Reason for change: 
· [bookmark: _GoBack]For the formula used to compute total serving cell(s) number of   ,when r17monitoringcapability of monitoringCapabilityConfig is configured, only the  serving cell with   should be included to count the scheduling cell(s). Currently, it is counted from  to  as shown below
· ,
·  
· Summary of change: 
· Modify the formula from to 
· Consequences if not approved: 
· The feature of extending NR operation to 71GHz may not work effectively. 

	----------------------- Start of text proposal to TS 38.213 v17.3.0 -----------
10.1 UE procedure for determining physical downlink control channel assignment 
<Unchanged Text Omitted>
 If a UE is configured with  downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with  of the  downlink cells using any combination  for a group of  slots for PDCCH monitoring, where , the UE is not required to monitor, on the active DL BWP of the scheduling cell, 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for each scheduled cell when the scheduling cell is from the  downlink cells, or
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with same coresetPoolIndex for each scheduled cell when the scheduling cell is from the  downlink cells 
If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If the UE is configured with downlink cells for which the UE is provided monitoringCapabilityConfig = r15monitoringcapability and monitoringCapabilityConfig = r16monitoringcapability and downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs,  is replaced by . If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, .
If a UE is configured  downlink cells for which the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the active DL BWPs of the scheduling cells, and with  of the  downlink cells using any combination  for a group of  slots 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 group of  slots on the active DL BWP(s) of scheduling cell(s) from the  downlink cells where  is a number of configured cells with associated PDCCH candidates monitored in the active DL BWPs of the scheduling cells using SCS configuration . If the UE is configured  downlink cells for which the UE is provided both monitoringCapabilityConfig = r15monitoringcapability or monitoringCapabilityConfig = r16monitoringcapability, and monitoringCapabilityConfig = r17monitoringcapability for the active DL BWP,  is replaced by , or by , or by , respectively, and , , and  is one of , , or , respectively. If, for one or more of the cells, the UE is provided with monitoringCapabilityConfig = r16monitoringcapability, .
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots.
For each scheduled cell from the  downlink cells using any combination  for a group of  slots, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell, 
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots
-	more than  PDCCH candidates or more than  non-overlapped CCEs per group of  slots for CORESETs with the same coresetPoolIndex value.
For cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per span or per slot or per group of  slots are separately counted for each scheduled cell.
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration  in a slot if the UE is not provided monitoringCapabilityConfig for the primary cell or if the UE is provided monitoringCapabilityConfig = r15monitoringcapability for the primary cell, or in the first span of each slot if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell, or in a group of  slots for a corresponding combination  if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell, according to the following pseudocode. 
If for the USS sets for scheduling on the primary cell the UE is not provided coresetPoolIndex for first CORESETs, or is provided coresetPoolIndex with value 0 for first CORESETs, and is provided coresetPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. 
In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r16monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively. 
In the following pseudocode, if the UE is provided monitoringCapabilityConfig = r17monitoringcapability for the primary cell,and are replaced by and  respectively, and and are replaced by and  respectively.
For all search space sets that a UE monitors PDCCH on the primary cell within a slot , or within a group of  slots for a corresponding combination , or within a span in slot , denote by  a set of CSS sets, except for CSS sets provided by searchSpaceMCCH, searchSpaceMTCH or by SearchSpace in PDCCH-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI, with cardinality of  and by  a set of USS sets and CSS sets provided by searchSpaceMCCH, searchSpaceMTCH or by SearchSpace in PDCCH-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI or G-CS-RNTI with cardinality of  for scheduling on the primary cell. The location of search space sets , , in  is according to an ascending order of the search space set index.
------------------------ End of Text proposal to TS 38.213 v17.3.0 ----------


3. Conclusion 
In this document, we discussed the two issues on BD/CCE budge of scheduling cell(s) for the feature extending NR to 71GHz operation, one is on missing monitoringCapabilityConfig configuration for for determining BD/CCE budge of scheduling serving cell(s), and the other is wrong wording on number cell computing formula  for r17monitoringcapability and two CRs are proposed in [3] [4].
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