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1. [bookmark: _Toc120549591]Introduction
[bookmark: _Hlk67418396]In last RAN1 #104 e-meeting [1], some agreements and conclusion about CCS from sSCell to PCell/PSCell are as the following,
Agreement
When CCS from sSCell to PCell/PSCell is configured, 
· Out of order scheduling is not allowed between a) PDSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PDSCH on PCell/PSCell scheduled by PDCCH on sSCell 
· Out of order scheduling is not allowed between a) PUSCH on PCell/PSCell scheduled by PDCCH on PCell/PSCell and b) PUSCH on PCell/PSCell scheduled by PDCCH on sSCell 
FFS: Whether this agreement requires RAN1 specification impact.
Agreement
[bookmark: _Hlk68114512]When CCS from sSCell to PCell/PSCell is configured, 
· 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
FFS: Whether this agreement requires RAN1 specification impact.
Agreement
· When CCS from sSCell to PCell/PSCell is configured, CA activation/deactivation operation for the sSCell is supported
Working Assumption
· 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 that schedule PDSCH/PUSCH on PCell/PSCell on PCell/PSCell USS set(s), and/or on sSCell USS set(s)
· The WA to be confirmed after agreements are made on PDCCH BD/CCE handling and PDCCH overbooking handling for CCS from sSCell to PCell/PSCell
· Specs also allow UEs supporting functionality of only Alt-1. Capability signaling details, if any, can be handled during the UE capability discussion for Rel17
· FFS: Whether the UE can monitor PDCCH from both cells in the same slot.
Agreement
· When CCS from sSCell to PCell/PSCell is configured, UE monitors ‘DCI formats 0_0 and 1_0 in CSS that schedule PDSCH/PUSCH on PCell/PSCell’ only on the PCell/PSCell and not on the sSCell

In this contribution, some details about CCS from sSCell to PCell/PSCell will be discussed.
2. Discussion
2.1 BD/CCE limits and PDCCH overbooking
In last RAN1 meeting, the working assumption about USS set(s) can be configured on PCell/PSCell and/or sSCell was made, but the BD/CCE handling and PDCCH overbooking handling should be discussed before to confirm it.
Total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell
In Rel-15/16 the BD/CCE limits per slot/span are defined per SCS, and the reference SCS of calculating BD/CCE limits in cross-carrier scheduling scenario is the SCS of scheduling cell. For Rel-17 CCS from sSCell to PCell/PSCell, partial or all USS set(s) of PCell/PSCell can be monitored on sSCell. Let’s consider the following typical DSS case, which the SCS of PCell/PSCell is 15kHz, and the SCS of sSCell is 30kHz as in Figure 1. The BD/CCE limits is X for PCell/PSCell self-scheduling on PCell/PSCell, and the BD/CCE limits is 36+Y on sSCell, which 36 is for sSCell self-scheduling, Y is for cross carrier scheduling PCell/PSCell.


Figure 1. Illustration of BD/CCE limits split between PCell/PSCell and sSCell in different SCSs
There are several alternatives about the total BD/CCEs limits for scheduling PCell/PSCell both self-scheduling and sSCell cross carrier scheduling as the following. It is noted that we don’t consider the case that the BD capability UE reports is smaller than the number of configured carriers.
· Alt 1. The reference SCS of total BD/CCE limits is the SCS of Pcell/PSCell
Considering only partial SS sets are monitored on sSCell, the total BD/CCE limits for scheduling PCell/PSCell can be same as Pcell/PSCell self-scheduling case, that is X+Y1+Y2=44. 
· Alt 2. The reference SCS of total BD/CCE limits is the SCS of sSCell
The current reference SCS of BD/CCEs limits in cross carrier scheduling is the SCS of scheduling cell, so alt 2 follows the Rel-15/16 rule, that is X+Y1+Y2=36*2, 2 is because one slot in 15kHz is 2 slots in 30kHz.
In comparison with these two alternatives, the BD/CCE limits of Alt 1 is smaller than Alt 2 which reduce some PDCCH scheduling opportunity but the total BD/CCE limits is the same regardless CCS from sSCell to PCell/PSCell is configured or not. For alt 2, the total BD/CCE limits is beyond the case that no CCS from sSCell to PCell/PSCell configuration, which is also beyond UE capability. Therefore, we think Alt 1 is much reasonable to support.
[bookmark: _Hlk67931176]Proposal 1. The reference SCS for determine total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell is the SCS of PCell/PSCell.
PDCCH overbooking
In Rel-16/17, the PDCCH overbooking is only occurred on USS set(s) on PCell/PSCell, and the monitored BD/CCEs on SCell will not beyond the BD/CCE limits which is guaranteed by gNB’s configuration/scheduling. As the discussion of total BD/CCE limits above, we think the total BD/CCE limits should be according to the SCS of PCell/PSCell, i.e., X+Y1+Y2=44 in Figure 1. There are two issues need to be further discussed, the first is whether we should define the BD/CCE limits of X/Y1/Y2 separately, and the second is PDCCH overbooking when BD/CCEs of configured SS sets beyond the BD/CCE limits.
As the first issue, it’s up to gNB’s implementation to configure how many USS sets on sSCell, and the monitored USS sets on different slots on sSCell are also different, due to the flexibility of USS sets configuration, e.g., PDCCH monitoring periodicity and duration, it is complicated to define the BD/CCE limits of X/Y1/Y2 separately per slot/span. 
[bookmark: _Hlk67420452]Furthermore, if the BD/CCEs of configured SS sets used for scheduling PCell/PSCell across PCell/PSCell and sSCell beyond the total BD/CCE limits. i.e., 44 in the example, PDCCH overbooking is needed. We think the similar rule as Rel-15/16 can be re-sued, that is the PDCCH overbooking is only occurred on PCell/PSCell. That is gNB guarantees the BD/CCEs of CSS sets on PCell/PSCell and CCS USS sets on sSCell will not beyond the total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell, but the USS sets used for PCell/PSCell self-scheduling can be dropped in PDCCH overbooking rule. In addition, if we define this PDCCH overbooking rule, it is also unnecessary to define the BD/CCE limits of X/Y1/Y2 separately.
Proposal 2. gNB guarantees the BD/CCEs of CSS sets on PCell/PSCell and CCS USS sets for scheduling PCell/PSCell on sSCell will not beyond the total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell.
Proposal 3. Only the USS sets for PCell/PSCell self-scheduling can be dropped when PDCCH overbooking occurs.
2.2 CCS configuration framework
[bookmark: _Hlk68114847]In current NR design, the cross-carrier scheduling framework is configured at serving cell configuration level, that is one cell can be configured as self-scheduling cell or cross-carrier scheduled cell. But for Rel-17 CCS from SCell to PCell/PSCell, USS set(s) can be monitored on PCell/PSCell and/or sSCell, therefore the current cross-carrier scheduling framework is not suitable.
One simple solution is that the cross-carrier configuration can be configured per USS set for PCell/PSCell. That is some USS set(s) are configured as self-scheduling and other USS set(s) are configured as cross-carrier scheduling, i.e., USS set(s) used for scheduling PCell/PSCell but monitored on sSCell. 
Proposal 4. The search space configuration of USS set(s) for scheduling PCell/PSCell should contain the information about whether this USS set is self-scheduling or cross-carrier scheduling by sSCell.
3. Conclusions
In this contribution, BD/CCE handling and CCS configuration framework is discussed, and the following proposals are made.
Proposal 1. The reference SCS for determine total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell is the SCS of PCell/PSCell.
Proposal 2. gNB guarantees the BD/CCEs of CSS sets on PCell/PSCell and CCS USS sets for scheduling PCell/PSCell on sSCell will not beyond the total BD/CCE limits of PCell/PSCell scheduling across PCell/PSCell and sSCell.
Proposal 3. Only the USS sets for PCell/PSCell self-scheduling can be dropped when PDCCH overbooking occurs.
Proposal 4. The search space configuration of USS set(s) for scheduling PCell/PSCell should contain the information about whether this USS set is self-scheduling or cross-carrier scheduling by sSCell.
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