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Introduction
In this contribution, we address our views on remaining issues on support of cross-carrier scheduling from SCell to PCell/PSCell. In the last meeting, the following agreements were drawn [1]:
Agreements:
· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on PCell/PSCell
Conclusion
· When CCS from sSCell to PCell/PSCell is configured, the configuration of Type 3 CSS set for DCI formats 2_0, 2_1, 2_2, 2_3, 2_4 and applicability of the information in the DCI formats are the same as in Rel-15/Rel-16
· FFS: DCI format 2_5 and DCI Format 2_6 handling
· Note: The SCell configured with CCS to Pcell/PSCell is referred to as ‘sSCell’
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· When the PCell/PSCell and sSCell use different numerologies, the PDSCH reception preparation time between the PDCCH on the sSCell and the PDSCH on the PCell/PSCell is applied (i.e., as specified in TS38.214 Section 5.5).
Agreements:
· Discuss in RAN1#104-e how to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured. Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: When CCS from sSCell to PCell/PSCell is configured, UE cannot be configured to monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), and can be configured to monitor them only on the sSCell USS set(s)
· Alt 2: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s). The PDCCH monitoring is based on following alternatives (other alternatives are not precluded)
· Alt 2-1: 
· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· FFS activation/deactivation of scheduling from sSCell to PCell/PSCell
· Alt 2-2: 
· Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on PCell/PSCell USS sets and monitoring on sSCell USS sets is supported
· FFS: Details of switching mechanism (e.g. based on SS group switching, based on BWP switching,…)
· UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-3: 
· UE does not monitor the same DCI format on both PCell USS set(s) and sSCell USS sets simultaneously. UE can monitor some DCI formats on sSCell USS sets and other DCI formats on PCell/PSCell USS sets simultaneously
· Alt 2-4: 
· The USS set(s) on PSCell/PCell and the USS set(s) on sSCell are configured such that UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously
· FFS following aspects
· Impact of sSCell activation/deactivation and sSCell dormancy
· Impact on BD/CCE limit handling including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell
· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a configured USS set configured for scheduling of in PCell/PSCell)

Discussion
Non-fallback DCI monitoring
In the last meeting, several alternatives were discussed on how to handle DCI formats 0_1/1_1/0_2/1_2 scheduling PCell/PSCell from USS set(s) when CCS from sSCell to PCell/PSCell is configured. In DSS scenarios, the radio link quality of sSCell is expected to be less stable than that of PCell/PSCell since the sSCell usually operates at a higher frequency band. Even if the sSCell PDCCH link quality is degraded, PDSCH/PUSCH scheduling on PCell/PSCell may still be possible based on the fallback DCI, however, the fallback scheduling may lead to the PCell/PSCell throughput loss. Therefore, in order to improve the robustness and performance of PCell/PSCell scheduling, UE needs to be allowed to monitor PCell/PSCell USS set(s) simultaneously with sSCell USS set(s) monitoring. Thus, it is considered to be beneficial to support Alt. 2. Among the sub-options of Alt. 2, we prefer Alt. 2-1 since it is the simplest and offers the best scheduling flexibility.
Proposal 1: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor ‘DCI formats 0_1/1_1/0_2/1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ on PCell/PSCell USS set(s), and/or on sSCell USS set(s).
· UE can monitor DCI formats 0_1/1_1/0_2/1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously depending on configuration.

Fallback DCI monitoring
Assuming that PCell/PSCell link quality is more reliable than that of sSCell, it is sufficient to support the fallback scheduling for PCell/PSCell based on self-scheduling only. Both CSS set and USS set of PCell/PSCell can be used for fallback DCI monitoring as in Rel-16.
Proposal 2: When CCS from sSCell to PCell/PSCell is configured, UE can monitor ‘DCI formats 0_0/1_0 scheduling PDSCH/PUSCH on PCell/PSCell’ on PCell/PSCell CSS set(s) and/or PCell/PSCell USS set(s) as in Rel-16, and not on sSCell CSS/USS set(s).

DCI size alignment & BD/CCE limit
In NR, if the number of DCI sizes that UE monitors “per serving cell” exceeds a limit, the UE performs DCI size alignment across DCI formats to reduce the number of DCI sizes. If it happens that UE monitors PCell/PSCell and sSCell simultaneously in the same slot for PCell/PSCell scheduling, it can be clarified that the “per serving cell” means “per scheduled cell”. The monitoring of multiple scheduling cells in the same slot/span for one scheduled cell may also impact the BD/CCE limit counting. For different numerology cases, a reference SCS which determines the BD/CCE limit and the unit duration (i.e., a slot, a span) needs to be defined. As one approach, the smaller SCS can serve as the reference SCS with a restriction that BWP switching of PCell/PSCell and sSCell can occur only at a slot boundary of the smaller SCS.
Proposal 3: If simultaneous monitoring of PCell/PSCell and sSCell for PCell/PSCell scheduling in the same slot is supported, clarify that the existing DCI size alignment procedure is performed per “scheduled cell”.
Proposal 4: If simultaneous monitoring of PCell/PSCell and sSCell for PCell/PSCell scheduling in the same slot is supported,
· BD/CCE counting is performed per slot/span of a scheduling cell (among PCell/PSCell and sSCell) which has the smaller SCS.
· BWP switching in PCell/PSCell and sSCell can occur only at a slot boundary of the scheduling cell having the smaller SCS.
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Activation/deactivation of scheduling from sSCell to PCell/PSCell
In the DSS scenario, the demand of PDCCH offloading from PCell/PSCell to sSCell may fluctuate depending on LTE/NR traffic arrival. Hence, it is beneficial to support dynamic activation and deactivation of the cross-carrier scheduling from sSCell to PCell/PSCell. To this end, the concept of SCell dormancy indication introduced in Rel-16 can be reused. For example, for the sSCell, UE can be configured one set of BWPs configured to apply SCell-to-PCell cross-carrier scheduling and another set of BWPs not configured to apply the SCell-to-PCell cross-carrier scheduling. Then, the SCell-to-PCell cross-carrier scheduling can be enabled or disabled based on BWP switching indicated by DCI from PCell.
Proposal 5: Support dynamic activation/deactivation of cross-carrier scheduling from sSCell to PCell(/PSCell) based on a Rel-16 BWP switching mechanism.

Scheduling restriction
The followings were proposed in the last meeting:
	When CCS from sSCell to PCell/PSCell is configured, 
· Out of order scheduling between a) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on sSCell is not allowed
· FFS: Whether/how to handle impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed
· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed
· Note: Simultaneous implies full/partial time overlapping



In our view, all the three proposals are natural extensions of the Rel-16 behaviour, so suggested to agree on them.
Proposal 6: When CCS from sSCell to PCell/PSCell is configured,
· Out of order scheduling between a) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on sSCell is not allowed.
· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed.
· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed.

Conclusion
In this contribution, we discuss issues on cross-carrier scheduling from SCell to PCell/PSCell to improve the NR DSS operation. The following proposals and observations are drawn:
Proposal 1: When CCS from sSCell to PCell/PSCell is configured, UE can be configured to monitor ‘DCI formats 0_1/1_1/0_2/1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ on PCell/PSCell USS set(s), and/or on sSCell USS set(s).
· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously depending on configuration.
Proposal 2: When CCS from sSCell to PCell/PSCell is configured, UE can monitor ‘DCI formats 0_0/1_0 scheduling PDSCH/PUSCH on PCell/PSCell’ on PCell/PSCell CSS set(s) and/or PCell/PSCell USS set(s) as in Rel-16, and not on sSCell CSS/USS set(s).
Proposal 3: If simultaneous monitoring of PCell/PSCell and sSCell for PCell/PSCell scheduling in the same slot is supported, clarify that the existing DCI size alignment procedure is performed per “scheduled cell”.
Proposal 4: If simultaneous monitoring of PCell/PSCell and sSCell for PCell/PSCell scheduling in the same slot is supported,
· BD/CCE counting is performed per slot/span of a scheduling cell (among PCell/PSCell and sSCell) which has the smaller SCS.
· BWP switching in PCell/PSCell and sSCell can occur only at a slot boundary of the scheduling cell having the smaller SCS.
Proposal 5: Support dynamic activation/deactivation of cross-carrier scheduling from sSCell to PCell(/PSCell) based on a Rel-16 BWP switching mechanism.
Proposal 6: When CCS from sSCell to PCell/PSCell is configured,
· Out of order scheduling between a) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH/PUSCH on PCell/PSCell scheduled by PDCCH on sSCell is not allowed.
· Simultaneous reception of a) unicast PDSCH on PCell/PSCell scheduled from PCell/PSCell and b) unicast PDSCH on PCell/PSCell scheduled from sSCell is not allowed.
· Simultaneous transmission of a) PUSCH on PCell/PSCell scheduled from PCell/PSCell and b) PUSCH on PCell/PSCell scheduled from sSCell is not allowed.
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