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1. Introduction
At the previous meetings, cross-carrier scheduling enhancements from sSCell to P(S)Cell were discussed, and RAN1 made following agreements and conclusion [1].
	Agreement
Specification supports dormant BWP operation on sSCell for a UE is configured CCS from sSCell to P(S)Cell. 

Agreement
· When CCS from sSCell to P(S)Cell is configured for a UE
· at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16
· FFS: If any modifications to Rel16 approach are introduced for monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, duration for the PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell)
Agreement
· 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, down select one from [based on Option A/C] or [based Option C] below
· [based on Option A/C]
· 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 (Note: this is assumed per Rel16)
· UE is additionally not required to monitor more than  PDCCH BD candidates per P(S)Cell slot
·   and   are based on RRC configuration and at least cases of  are supported
· FFS the following for [based on Option A/C]
· Distribution of PDCCH BD candidates between multiple sSCell slots overlapping a P(S)Cell slot including whether the above additional BD limitation is defined per sSCell slot or per P(S)Cell slot.
· Discuss further using following alternatives as starting point (other alternatives/further refinement of alternatives not precluded)
·  Alt1
· The additional BD limitation is per sSCell slot with further limitation that UE is not required to monitor more than  PDCCH BD candidates per sSCell slot
· Alt 2
· The additional BD limitation is per P(S)Cell slot and no further restrictions
· Alt 3
· The additional BD limitation is per P(S)SCell slot with below further limitation
· 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
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· Whether separate  and   are configured by RRC or if  and only   is configured
· [based on Option C]
· 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  PDCCH BD candidates per sSCell slot
· When determining  and 
· P(S)Cell self-scheduling is counted by applying scaling factor s1, 
· sSCell to PCell scheduling is counted additionally (assuming SCS of sSCell) by applying scaling factor s2
·   and    
· FFS the following
· Allowed combinations of s1 and s2 , and whether they are fixed or configured via RRC
· Whether/how the definition of  or is modified compared to Rel16 when UE is configured with CCS from sSCell to P(S)Cell
· FFS the following
· Multi-TRP handling
· PDCCH BD handling when monitoringCapabilityConfig = r16monitoringcapability is configured for any cell
Agreement
· Endorse below TP to 38.300 from RAN1 perspective
· Send LS to RAN2 with the TP and list of RAN1 agreements, to update Stage 2 spec are needed to reflect the RAN1 agreements
----------------------------------------- start TP1 for 38.300 v.xyz -------------------------------------------
10.8	Cross Carrier Scheduling
Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:
-	Cross-carrier scheduling does not apply to Pcell i.e. When cross-carrier scheduling from an SCell to Pcell is not configured, Pcell can only be is always scheduled via its PDCCH;
-	When cross-carrier scheduling from an SCell to Pcell is configured, PDCCH on that SCell can schedule Pcell’s PDSCH and PUSCH, and PDCCH on the Pcell can also schedule Pcell’s PDSCH and PUSCH, and PDCCH on Pcell cannot schedule PDSCH and PUSCH on any other cell. Only one SCell can be configured to be used for cross-carrier scheduling to Pcell;
-	When an SCell is configured with a PDCCH, that cell’s PDSCH and PUSCH are always scheduled by the PDCCH on this SCell;
-	When an SCell is not configured with a PDCCH, that SCell’s PDSCH and PUSCH are always scheduled by a PDCCH on another serving cell;
-	The scheduling PDCCH and the scheduled PDSCH/PUSCH can use the same or different numerologies.
--------------------------------------------------- end TP1 -----------------------------------------------



Here, we discuss the remaining issues on cross-carrier scheduling enhancements from sSCell to P(S)Cell.

2. Type-0/0A/1/2-CSS sets configuration
At the previous meeting, it was discussed whether or not Type-0/0A/1/2-CSS sets need to be configured such that overlap with USS sets on sSCell is avoided for Type A UE. If network needs to configure based on such restriction, it has large impact on cell-specific configuration/system, e.g., random access, and it should be avoided.
Proposal 1:
· For type A UE, there is no restriction on Type-0/0A/1/2-CSS sets configurations.

In addition, it was discussed whether additional UE behaviour is needed or not when Type-0/0A/1/2-CSS sets is configured such that overlap with uss sets on sSCell for Type A UE as the following alternatives:
· In overlapping [symbol/slot] of P(S)Cell and sSCell where a UE is configured to monitor Type-0/0A/1/2/-CSS sets on P(S)Cell and configured to monitor search space sets on sSCell (for scheduling P(S)Cell),
· Alt1: the UE does not expect to decode DCI format(s) with CRC scrambled C-RNTI/MCS-C-RNTI/CS-RNTI on Type-0/0A/1/2-CSS sets on P(S)Cell
· Alt2: the UE drops the overlapped USS sets on sSCell
· Alt3: the UE decodes DCI format(s) on Type-0/0A/1/2-CSS sets on P(S)Cell and the overlapped USS sets on sSCell
On above alternatives, Alt3 is slightly preferred since it can provide better flexibility. However, even for other alternatives, cell-specific configuration/system can be kept. Thus, if it is difficult for type A UE to support Alt3, other alternatives can be considered.

3. Configuration for SS set linking
At the last meeting, it was agreed that when CCS from sSCell to P(S)Cell is configured for a UE, at least the number of PDCCH monitoring candidates monitored on sSCell (for scheduling P(S)Cell) is indicated to the UE using the SS set linking approach as in Rel16. In Rel-16, for the SS set linking with the same SS set index, only nrofCandidates can be configured separately for sSCell self-scheduling and sSCell to P(S)Cell scheduling, and monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot and duration cannot be configured separately. However, when different SCS are used between sSCell and P(S)Cell, which tends to happen especially in the DSS scenario, the UE monitors PDCCH every slot for sSCell self-scheduling while the UE may unnecessarily monitor twice for each slot for P(S)Cell. Thus, considering the DSS scenario, it is beneficial that at least monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot and duration can be separate for sSCell self-scheduling and sSCell to P(S)Cell scheduling.
Proposal 2:
· For SS set linking when CCS from sSCell to P(S)Cell is configured, 
· nrofCandidates, monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot and duration can be separate for sSCell self-scheduling and sSCell to P(S)Cell scheduling.

4. Deactivation
At the last meeting, it was agreed to support dormant BWP operation on sSCell in addition to SCell deactivation on sCell. When sCell is deactive or with dormant BWP, non-fallback DCI formats cannot be used for P(S)Cell scheduling. Thus, when sCell is deactive or with dormant BWP, the mechanism for monitoring of non-fallback DCI formats on P(S)Cell should be supported. The detailed mechanism can be further discussed, e.g., automatic search space set group switching.
Proposal 3:
· When sCell is deactive or with dormant BWP, the mechanism for monitoring of non-fallback DCI formats on P(S)Cell should be supported.
· FFS: The detailed mechanism, e.g., automatic search space set group switching

5. Conclusion
In this contribution, we discussed how to support PDCCH of sSCell scheduling PDSCH or PUSCH on P(S)Cell for Rel-17 NR DSS. Based on the discussion, we made following proposals.
Proposal 1:
· For type A UE, there is no restriction on Type-0/0A/1/2-CSS sets configurations.
Proposal 2:
· For SS set linking when CCS from sSCell to P(S)Cell is configured, 
· nrofCandidates, monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot and duration can be separate for sSCell self-scheduling and sSCell to P(S)Cell scheduling.
Proposal 3:
· When sCell is deactive or with dormant BWP, the mechanism for monitoring of non-fallback DCI formats on P(S)Cell should be supported.
· FFS: The detailed mechanism, e.g., automatic search space set group switching
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