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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This document is created to collect company views on the proposed changes in [1].
Background
In RAN1#98, it was clarified that the PDCCH blind detection capability for CA must be provided if the UE supports carrier aggregation with more than 4 DL CCs. 
Conclusion:
Following answers will be captured in reply LS to RAN2.
· If PDCCH blind detection capability for CA (6-5a) is mandatory or optional feature? 
RAN1 would like to clarify followings regarding FG6-5a.
· The PDCCH blind detection capability carries no information if the UE does not support more than 4 DL CCs, while the capability must be provided if the UE supports more than 4 DL CCs, hence the UE shall report this capability (i.e., one from candidate values {4, …, 16}) if the UE supports CA with more than 4 DL CCs.
Problem description
According to the following description in section 10 of TS38.213, pdcch-BlindDetectionCA will be used to determine the maximum number of PDCCH candidates per slot  as long as it is provided to the gNB, i.e. pdcch-BlindDetectionCA is used regardless of the number of CCs configured for the UE. 

When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells, where

-	 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA

-	otherwise,  is the value of pdcch-BlindDetectionCA 

In addition, when  is used to determine the upper bound for the monitored PDCCH candidates and non-overlapping CCEs per slot for each DL BWP as described in section 10.1 of TS38.213, it does not differentiate whether or not the number of serving cells configured for the UE is larger than 4.





If a UE is configured with  downlink cells with DL BWPs having SCS configuration  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 slot for each scheduled cell.






[bookmark: _Hlk530114396]If a UE is configured with  downlink cells with DL BWPs having 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 slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 

However, the following description in section 10 of TS38.213 implies that pdcch-BlindDetectionCA will be used only when the UE is configured for CA operation over more with 4 CCs. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells.

The above inconsistency leads to some confusions on the determination of   when a UE reports the capability of supporting more than 4 CCs but is configured with no more than 4 CCs. Therefore this needs to be fixed in the specification. 
Given that there are two parts of the specification implying that the PDCCH blind detection capability will be used regardless of the number of CCs configured for the UE, it was proposed in [1] to remove the condition on the number of serving cells configured for the UE in the following part of the specification. 
If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells.

Company views
Q1: Do you agree that there is some insistency with respective to whether the UE reported PDCCH blind detection capability should be used when a UE reports the capability of supporting more than 4 CCs but is configured with no more than 4 CCs? If not, why?
	Company
	Agree or not
	Comment

	ZTE
	
	It is clear, if UE is configured with more than 4 cells, the UE needs to take N_cap_cells into account, for this particular case, the spec is clear and has no issue.

While if UE is configured with less than (equal to) 4 cells, the condition  can is always true. In this case, the UE doesn’t need to take N_cap_cells into account to derive M_max/C_max.  In this case, “an indication for a maximum number of PDCCH candidates the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells” is correct.
Based on the above analysis, it seems the current spec is OK. If majority companies prefer to update the spec to make it clearer, maybe one compromised way forward is to put this change in the editor’s CR.

	CATT
	Agree
	

	vivo
	Comment
	The text can be interpreted as a UE should only report pdcch-BlindDetectionCA when > 4 cells are configured to the UE, but such behavior (UE capability reporting depending on RRC configuration) would be problematic, e.g., what happens if the number of cells is reconfigured to less than 4.

	
	
	

	
	
	



Q2: Do you agree with proposed changes? If not, why?
	Company
	Agree or not
	Comment

	ZTE
	
	If majority companies prefer to remove this part as highlighted above in red to make the spec clearer, we can go with the majority view.

	CATT
	Agree
	

	vivo
	OK
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[bookmark: _Ref129681832]Conclusions
To be updated based on the discussion
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Appendix: Proposed CR in R1-2105919
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422]10	UE procedure for receiving control information
If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG except for PDCCH monitoring in Type0/0A/2-PDCCH CSS sets where the UE is not required to apply the procedures in this clause for the SCG
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
A UE monitors a set of PDCCH candidates in one or more CORESETs on the active DL BWP on each activated serving cell configured with PDCCH monitoring according to corresponding search space sets where monitoring implies decoding each PDCCH candidate according to the monitored DCI formats.
For monitoring of a PDCCH candidate in a slot
[bookmark: _Hlk493885951]-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.
-	If a UE has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, the UE is not required to monitor the PDCCH candidate.
-	If the UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in Subclause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
-	If at least one RE of a PDCCH candidate on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, the UE is not required to monitor the PDCCH candidate.

If a UE indicates in UE-NR-Capability a carrier aggregation capability larger than 4 serving cells, the UE includes in UE-NR-Capability an indication for a maximum number of PDCCH candidates the UE can monitor per slot when the UE is configured for carrier aggregation operation over more than 4 cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells, where

-	 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA

-	otherwise,  is the value of pdcch-BlindDetectionCA 





When a UE is configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the MCG where  is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the SCG where  is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation, the UE does not expect to monitor per slot a number of PDCCH candidates that is larger than the maximum number as derived from the corresponding value of . 

When a UE is configured for NR-DC operation with a total of downlink cells on both the MCG and the SCG, the UE expects to be provided pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG with values that satisfy 
-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= pdcch-BlindDetectionCA, if the UE reports pdcch-BlindDetectionCA, or

-	pdcch-BlindDetection for the MCG + pdcch-BlindDetection for the SCG <= , if the UE does not report pdcch-BlindDetectionCA.
For NR-DC operation, the UE may indicate, through pdcch-BlindDetectionMCG-UE and pdcch-BlindDetectionSCG-UE, respective maximum values for pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG. 
If the UE reports pdcch-BlindDetectionCA, 
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, …, pdcch-BlindDetectionCA-1], and 
-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= pdcch-BlindDetectionCA. 

Otherwise,  if  is a maximum total number of downlink cells that the UE can be configured on both the MCG and the SCG as described in [10, TS 38.133],
-	the value range of pdcch-BlindDetectionMCG-UE or of pdcch-BlindDetectionSCG-UE is [1, 2, 3],

-	pdcch-BlindDetectionMCG-UE + pdcch-BlindDetectionSCG-UE >= . 
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