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1 Introduction
This contribution considers remaining aspects of cross-carrier scheduling (CCS) from an SCell to P(S)Cell (NR_DSS-Core). Additionally, SCG deactivation for DC operation, as concluded in RAN2, is also considered as the issues are same as for sSCell deactivation (LTE_NR_DC_enh2). 
2 Remaining details of cross-carrier scheduling from SCell to PCell
This section considers remaining aspects of cross-carrier scheduling (CCS) from an SCell to P(S)Cell. Discussion on UE features for support of DSS operation is provided in [1].
The following agreement was reached in RAN1#108-e for the UE operation when the sSCell is deactivated or dormant. 
	Agreement (RAN1 #108-e)
· For a UE configured for CCS from sSCell to P(S)Cell, scaling factor  is not applied for PDCCH overbooking/BD/CCE limit computation when sSCell is deactivated, or when an activated sSCell is switched to dormant BWP; otherwise scaling factor  is applied
· Timing for disabling scaling factor  when sSCell is deactivated follows sSCell deactivation timing in current specifications, i.e., no later than the minimum requirement defined in TS 38.133 as captured in 38.213 subclause 4.3
· Timing for disabling scaling factor  follows the non-dormant to dormant BWP switching delay in current specifications (TS 38.133).
· Introduce separate FG to indicate UE support for disabling scaling factor  when sSCell is deactivated
· Introduce separate FG to indicate UE support for disabling scaling factor  when activated sSCell is switched to dormant BWP
· Note: It is up to UE implementation whether/when to apply the scaling factor α during sSCell activation and during sSCell BWP switch



The agreement was captured in the specifications [2] as follows: 

	10.1.1	Self-carrier and cross-carrier scheduling on the primary cell
…
For the remaining of this clause, either the secondary cell is activated and the active DL BWP is not a dormant DL BWP for a UE, or the UE does not indicate a capability [16, TS 36.306] for disabling  that is provided by ccs-BlindDetectionSplit; otherwise, procedures described in the remaining of this clause are not applicable for the UE and the procedures are as described in clause 10.1.
…



The highlighted sentence above may be unclear as the ‘procedures described in clause 10.1’ include BD/CCE counting even for deactivated scheduling cells, as below. 

	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Toc45699213][bookmark: _Toc99993834][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
…
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.
…



Therefore, without a clarification, the reference from clause 10.1.1 to clause 10.1 for the case of deactivated sSCell may be interpreted to still allow for BD/CCE limits to include the sSCell as a scheduling cell for PCell. The following TP is proposed to clarify the text in TS 38.213.  

	TP #1 for [TS 38.213]
Reason for change: current PDCCH monitoring specifications for DSS may be interpreted to imply that CCS from sSCell to PCell is still applicable when the sSCell is deactivated
Summary of change: Clarify that CCS from sSCell to PCell is not applicable for PDCCH monitoring procedures when sSCell is deactivated or has a dormant active DL BWP
Consequences if not approved: Ambiguous specifications for CCS

10.1.1	Self-carrier and cross-carrier scheduling on the primary cell
…
For the remaining of this clause, either the secondary cell is activated and the active DL BWP is not a dormant DL BWP for a UE, or the UE does not indicate a capability [16, TS 36.306] for disabling  that is provided by ccs-BlindDetectionSplit; otherwise, procedures described in the remaining of this clause are not applicable for the UE and the procedures are as described in clause 10.1 where cross-carrier scheduling from the secondary cell to the primary cell does not apply.
… 



[bookmark: _GoBack]Proposal 1: Clarify that cross-carrier scheduling from sSCell to PCell is not applicable for PDCCH monitoring procedures when the sSCell is deactivated or dormant. Adopt TP#1.

The following was agreed in RAN1#108-e to obtain a same size for a DCI format when used for self-scheduling the P(S)Cell and when used for cross-carrier scheduling from sSCell to PCell. 

	Agreement (RAN1 #108-e)
· If a DCI format on the P(S)Cell for self-scheduling the P(S)Cell includes X bits and the corresponding DCI format on the sSCell for cross-carrier scheduling the P(S)Cell includes Y bits, |X-Y| bits are padded to the DCI format with the smaller size



RAN1 also agreed to disable scaling factor , and therefore disable cross-carrier scheduling from sSCell to PCell, when the sSCell is deactivated or dormant. It is currently unclear whether DCI size alignment between PCell and sSCell is also disabled when sSCell is deactivated or dormant. 
Proposal 2: RAN1 to conclude whether DCI size alignment between PCell and sSCell applies when the sSCell is deactivated or dormant.

3 DC operation with deactivated SCG
In [3], SCG deactivation has been introduced through the use of scg-State and the following is captured.

	[bookmark: _Toc60776760][bookmark: _Toc100929558]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO, CPA or CPC):
1>	if the RRCReconfiguration was received neither within mrdc-SecondaryCellGroup nor within E-UTRA RRCConnectionReconfiguration nor within E-UTRA RRCConnectionResume:
2>	if the RRCReconfiguration includes the scg-State:
3>	perform SCG deactivation as specified in 5.3.5.13b;
2>	else:
3>	perform SCG activation as specified in 5.3.5.13a;
…


	 scg-State
Indicates that the SCG is in deactivated state. This field is not used in an RRCReconfiguration message received within mrdc-SecondaryCellGroup, E-UTRA RRCConnectionReconfiguration or E-UTRA RRCConnectionResume message. The field is absent if CPA or CPC is configured for the UE, or if the RRCReconfiguration message is contained in CondRRCReconfig.



At the PHY, the situation is same as for sSCell deactivation and PDCCH monitoring should be as for non-DC operation when the SCG is deactivated. For DC, the same should apply for UL power control. Therefore, a similar statement as for CCG that the corresponding procedures apply when the SCG is activated should apply for DC operation.

Proposal 3: Adopt TP#2 for SCG deactivation for DC operation.

	[bookmark: _Toc12021453][bookmark: _Toc20311565][bookmark: _Toc26719390][bookmark: _Toc29894821][bookmark: _Toc29899120][bookmark: _Toc29899538][bookmark: _Toc29917275][bookmark: _Toc36498149][bookmark: _Toc45699175][bookmark: _Toc99993792]TP #2 for [TS 38.213]
7.6	Dual connectivity
The UE procedures described in clauses 7.6.1 through 7.6.2 are not applicable if the UE is provided scg-State [12, TS 38.331].
…
10	UE procedure for receiving control information
…
When a UE is configured for NR-DC operation and is not provided scg-State [12, TS 38.331], the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs 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 and a maximum number of non-overlapped CCEs 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 and is not provided scg-State, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
…
When a UE is configured for NR-DC operation, and the UE is provided monitoringCapabilityConfig = r16monitoringcapability for all downlink cells where the UE monitors PDCCH, and is not provided scg-State, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection2 for the MCG, and 
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection2 for the SCG
…
When a UE is configured for NR-DC operation, is not provided scg-State, and is provided monitoringCapabilityConfig = r15monitoringcapability for at least one downlink cell and monitoringCapabilityConfig = r16monitoringcapability for at least one downlink cell where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection3 for the MCG,
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection3 for the SCG, and
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection2 for the MCG,
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection2 for the SCG 
…






4 Conclusions
This contribution considered remaining aspects of cross-carrier scheduling on P(S)Cell (NR_DSS-Core) and SCG deactivation for DC operation (LTE_NR_DC_enh2), and proposed the following.
Proposal 1: Adopt TP#1 to ensure cross-carrier scheduling from sSCell to PCell is not applicable for PDCCH monitoring procedures when the sSCell is deactivated or dormant.
Proposal 2: RAN1 to conclude whether DCI size alignment between PCell and sSCell applies when the sSCell is deactivated or dormant.
Proposal 3: Adopt TP#2 for SCG deactivation for DC operation.

	TP #1 for [TS 38.213]
Reason for change: current PDCCH monitoring specifications for DSS may be interpreted to imply that CCS from sSCell to PCell is still applicable when the sSCell is deactivated
Summary of change: Clarify that CCS from sSCell to PCell is not applicable for PDCCH monitoring procedures when sSCell is deactivated or has a dormant active DL BWP
Consequences if not approved: Ambiguous specifications for CCS

10.1.1	Self-carrier and cross-carrier scheduling on the primary cell
…
For the remaining of this clause, either the secondary cell is activated and the active DL BWP is not a dormant DL BWP for a UE, or the UE does not indicate a capability [16, TS 36.306] for disabling  that is provided by ccs-BlindDetectionSplit; otherwise, procedures described in the remaining of this clause are not applicable for the UE and the procedures are as described in clause 10.1 where cross-carrier scheduling from the secondary cell to the primary cell does not apply.
… 




	TP #2 for [TS 38.213]
7.6	Dual connectivity
The UE procedures described in clauses 7.6.1 through 7.6.2 are not applicable if the UE is provided scg-State [12, TS 38.331].
…
10	UE procedure for receiving control information
…
When a UE is configured for NR-DC operation and is not provided scg-State [12, TS 38.331], the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs 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 and a maximum number of non-overlapped CCEs 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 and is not provided scg-State, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
…
When a UE is configured for NR-DC operation, and the UE is provided monitoringCapabilityConfig = r16monitoringcapability for all downlink cells where the UE monitors PDCCH, and is not provided scg-State, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection2 for the MCG, and 
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection2 for the SCG
…
When a UE is configured for NR-DC operation, is not provided scg-State, and is provided monitoringCapabilityConfig = r15monitoringcapability for at least one downlink cell and monitoringCapabilityConfig = r16monitoringcapability for at least one downlink cell where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that corresponds to
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection3 for the MCG,
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection3 for the SCG, and
-	 downlink cells for the MCG where  is provided by pdcch-BlindDetection2 for the MCG,
-	 downlink cells for the SCG where  is provided by pdcch-BlindDetection2 for the SCG 
…
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