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Introduction
The following was captured in RAN1 Chairman notes in RAN1 #105-e meeting for cross-carrier scheduling from SCell to PCell/PSCell:
	Agreement
Option A is supported in Rel-17
· At least for Type B UE, when the UE is configured for CCS from sSCell to P(S)Cell and when P(S)Cell SCS () is less than or equal to sSCell SCS (),[and at least when UE is not provided monitoringCapabilityConfig for any cell]
· Option A
· On P(S)Cell (for self-scheduling)
· UE is not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
· On sSCell (for cross-carrier scheduling to P(S)Cell)
· UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   is based on RRC configuration 
·   is used for P(S)Cell overbooking procedure
· When determining  and  
· P(S)Cell self-scheduling is counted by applying scaling factor s1 
· sSCell to P(S)Cell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
· s1=1 and s2=0, FFS other s1 and s2
·   and  are based on RRC configuration
· FFS: additional constraints on s1 and s2 e.g., 1 ≤ s1+s2 ≤ 2 or s1 + s2  1
· Note:  is as in Rel16 
· UE capability/incapability indication for below to be discussed as part of UE features discussion
· All search space configurations monitored on sSCell for cross-carrier scheduling to P(S)Cell are within a single span of [3] consecutive OFDM symbols within a duration spanning P(S)Cell slot
· Same approach as above is used for CCE limits
· FFS: Separate vs. same RRC configured scaling factors (corresponding to ) for BD and CCE limits.
· When P(S)Cell SCS () is larger than sSCell SCS (), for CCS from sSCell to P(S)Cell and, it is not supported Rel-17 DSS.
Conclusion
· When sSCell to PCell cross-carrier scheduling is configured, DCI format 2_6 (if configured) is monitored only on P(S)Cell
Working Assumption
· When CIF for sSCell to PCell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling
Conclusion
· A UE configured for cross-carrier scheduling from SCell to P(S)Cell can also be configured with unaligned CA (i.e., using  ca-SlotOffset ), and a non-zero value for ca-SlotOffset can be configured at least for SCells other than the sSCell
· FFS: Whether case when sSCell is configured with non-zero ca-SlotOffset is supported and any associated capability signalling
· Note: No additional L1 spec impact related to ca-SlotOffset had been identified
Conclusion
· When CCS from sSCell to P(S)Cell is configured for a UE
· monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell as determined per Rel16 SS linking approach


In this contribution, we provide our further views on cross-carrier scheduling scheme.
Discussion
For Rel-15/16 cross-carrier scheduling, one SCell is scheduled by PCell or another scheduling SCell, and the PCell or the scheduling SCell has to be scheduled by itself. In Rel-17, to support cross-carrier scheduling from a SCell to PCell/PSCell, RAN1 agrees that PCell/PSCell can be scheduled by both itself and the sSCell. The PDCCH monitoring capability for PCell and the search spaces configuration /linkage need further discussion. 
Monitoring restriction of CSS type 0/0A/1/2 for type A UE
In RAN1 #106bis meeting, the following proposals were discussed. For type A UE, whether Type-0/0A/1/2 CSS configured on PCell can be monitored simultaneously with USS configured on sSCell need to be clarified.
	Proposal 2v2-1
· Down-select from following approaches for PDCCH monitoring and BD limit handling for Type A UE
· Possible Approach 1
· All UEs (supporting cross-carrier scheduling from SCell to Pcell) can simultaneously monitor ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell at least for broadcast DCI formats’
· BD/CCE limits for Type B UEs are applicable for all UEs supporting cross-carrier scheduling from sSCell to P(S)Cell
· Additional simplifications to PDCCH monitoring can be discussed during UE capabilities discussions including the following
· Type A UE as per RAN1#105-e agreement and
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell’ 
· Type A UE as per RAN1#105-e agreement and
· no simultaneous monitoring between ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’ 
· simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for DCI formats with CRC not scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI’
· Separate UE capability/incapability is introduced to indicate support/no support of simultaneous monitoring of ‘USS sets (for P(S)Cell scheduling) on sSCell’ and ‘Type 0/0A/1/2/CSS sets on P(S)Cell for unicast DCI formats’
· Possible Approach 2 
· All UEs (supporting cross-carrier scheduling from SCell to Pcell) can be configured with Type 0/0A/1/2/CSS sets on P(S)Cell that overlap with sSCell USS sets (for P(S)Cell scheduling)
· Type A UEs drop the USS set(s) on sSCell (for P(S)Cell scheduling) that overlap in same [symbol/slot] as Type 0/0A/1/2/CSS sets on P(S)Cell
· Separate UE capability is introduced for the Type A UEs
· BD/CCE limit for Type A UE is based on one of the following approaches
· Option B (discussed earlier for Type B UEs)
· Option D
· In a slot, if the PDCCH candidates are only configured on P(S)Cell, the BD/CCE limit on this slot is determined based on the P(S)Cell configurations
· In a slot, if the PDCCH candidates are configured only on sSCell, the BD/CCE limit on this slot is determined based on the sSCell configurations
· The limit of Rel-16 UE capability is applied without further restrictions
· Option E
· No per-slot change in  and 

Proposal 2v3-2
· Monitoring of USS sets for DCI formats 0_1,1_1,0_2,1_2 on P(S)Cell is supported for Type A UE (from RAN1#105-e agreement) configured for sSCell to P(S)Cell scheduling



The type A UE will not monitor USS configured on PCell and sSCell in a same slot(or several symbols). The complexity of implementation for USS monitoring for cross-carrier scheduling from SCell to PCell is similar with cross-carrier scheduling defined in Rel-15/16. It needs new capability to support monitoring PDCCH configured on two scheduling cells for one scheduled cell simultaneously. As the discussion and agreements in previous meetings, type B UE needs to define the new capability. In Approach 1, UE need monitor PDCCH on both PCell and sSCell in some slot. It is similar with Type B UE. The only one difference is the probability of simultaneously monitoring for Type B UE may be higher than Type A UE. In Approach 2, PDCCH is monitored on only one cell in a slot, no simultaneously monitoring on both PCell and sSCell. The capability for Approach 2 UE is similar with Rel-15/16.  DCIs used for system information/ paging/ RACH are transmitted in Type 0/0A/1/2/CSS sets, and are with higher priority than UE-specific DCIs in USS. So when there is overlapping between Type 0/0A/1/2 and USS in a same slot, UE drops USS. Approach 2 is preferred. In additional, if Approach 2 is used, Type 3 CSS sets can be also included. Only one cell is monitored in a slot, it is same with the cross-carrier scheduling define in Rel-15/16, the monitoring capability can be determined based on the monitoring cell. Option D is preferred.
Proposal 1: Approach 2 (including all types of CSS sets) with Option D is adopted for Type-A UE in order to lower the implementation complexity.
BD/CCE limit handling
In RAN1 #106bis meeting, Option A is agreed for the BD/CCE limit handling. There is a remaining issue in the limitation on sSCell(for cross-carrier scheduling to PCell) according to the limitation defined in Rel-16, “UE is not required to monitor more than [ or ] PDCCH BD candidates per sSCell slot”. In the agreement, s1=1 and s2=0 is used. This means the sSCell is not counted as scheduling cell for PCell during M_total calculation. It seems the capability limitation on sSCell(for cross-carrier scheduling to PCell) is included in the total capability for cell set including PCell. So   should not be the limitation for cross-carrier scheduling to PCell on sSCell.  is the limitation for single cell monitoring capability based on its SCS, so  is need for the limitation.
Proposal 2: UE is not required to monitor more than  PDCCH BD candidates per sSCell slot for CCS from sSCell to PCell. 

Scheduling restriction when sSCell is de-activated or dormant
When CCS is configured, sSCell can schedule PCell, sSCell and/or other SCell if configured. According to the agreement in RAN1 #104 and RAN1 #106 meetings, CA activation/deactivation and dormant operation are supported for sSCell. It means sSCell can be deactivated or configured as dormancy state. In this case, there is no PDCCH transmitted on sSCell. And the cross-carrier scheduling relationship need be clarified. The cells scheduled by sSCell cannot be scheduled by sSCell if sSCell is deactivated or dormant. How to schedule these cells need be clarified. According to current spec, the new scheduling relationship is not specified. Figure 1 shows the probable scheduling relation when sSCell is de-activated or configured as dormancy state.
[image: ]
Figure 1 An example for sSCell de-activated/dormant
When sSCell is configured to dormant, the cells scheduled by sSCell, except for PCell, can be re-configured by RRC to achieve new scheduling relationship, or the scheduled cell is not scheduled any more, also in dormant state, until sSCell go out of dormancy state. It can be regards as the scheduled cells except for PCell are configured as dormancy state together with sSCell unless re-configuration by RRC. When sSCell is de-activated, the cells scheduled by sSCell, except for PCell, will not be scheduled any more unless new scheduling cell is configured.
For PCell, no matter the sSCell is de-activated or dormant, self-scheduling can be used to maintain scheduling for PCell. Also, re-configuration by RRC can also be used. 
[bookmark: _GoBack]Proposal 3: No additional specification impact is needed to support sSCell de-activation/dormancy.
Conclusion
In this contribution, we show our views on cross-carrier scheduling with following proposals:
Proposal 1: Approach 2 (including all types of CSS sets) with Option D is adopted for Type-A UE in order to lower the implementation complexity.
Proposal 2: UE is not required to monitor more than  PDCCH BD candidates per sSCell slot for CCS from sSCell to PCell. 
Proposal 3: No additional specification impact is needed to support sSCell de-activation/dormancy.
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