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Introduction
This contribution provides our view on remaining issues on sSCell-to-P(S)Cell cross-carrier scheduling for Rel-17 NR. The following agreements were drawn in RAN1#106-e [1]:
[bookmark: _GoBack]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
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

Discussion
BD/CCE limit for Type B UE
In Rel-16 self-scheduling and cross-carrier scheduling, the BD/CCE limit for the scheduled cell is defined per each slot of the scheduling cell based on the scheduling cell numerology. By following the same principle, in case of sSCell-to-P(S)Cell CCS, the BD/CCE limit on sSCell (for cross-carrier scheduling to P(S)Cell) for Type B UE can be specified based on Option C, i.e., per sSCell slot with the subcarrier spacing . The scaling parameters  and  can scale the BD/CCE limit of P(S)Cell and sSCell, respectively, and also can be used to count each cell to derive the per SCS limit for the CA case. To cope with different LTE-NR coexistence and traffic situations, multiple combinations of  and  should be supported based on RRC signalling. While the use case of  seems limited,  can be considered to increase the PDCCH capacity for P(S)Cell DL/UL scheduling.
Proposal 1: For Type B UE, support Option C for BD/CCE limit handling for CCS from sSCell to P(S)Cell.
Proposal 2: For Option C,  and  can be configured by separate RRC parameters from several candidate values under condition of .

Non-fallback DCI for Type A UE
	Agreement (RAN1#105-e)
Two types of UEs (Type A and Type B) can support CCS from sSCell to P(S)Cell 
· For Type A UE
· At least following search space sets on P(S)Cell and search space sets on sSCell are configured so that the UE does not monitor them in overlapping [slot/symbol] of P(S)Cell and sSCell
· search space sets on P(S)Cell 
· USS sets for DCI formats 0_1,1_1,0_2,1_2 (if supported for Type A UE)
· USS sets for DCI formats 0_0,1_0
· Type3-CSS set(s) for DCI formats 1_0/0_0 with C-RNTI/CS-RNTI/MCS-C-RNTI 
· search space sets on sSCell 
· USS set(s) for scheduling P(S)Cell
· FFS: BD/CCE handling
· …



Based on the above agreements, it is not decided whether Type A UE can monitor non-fallback DCI on P(S)Cell USS sets yet. In our view, if no overlap between the non-fallback DCI monitoring on P(S)Cell and the USS sets on sSCell is guaranteed, there is no critical issue in the monitoring of non-fallback DCI on P(S)Cell. Meanwhile, if not allowed, self-scheduling from P(S)Cell for Type A UE should rely only on fallback DCI, which will degrade the P(S)Cell scheduling flexibility and DL/UL performance for Type A UE especially when sSCell is ill-conditioned or deactivated. Then, it may bring again an issue of non-fallback DCI monitoring when sSCell is deactivated. Therefore, our preference is to support non-fallback DCI monitoring on P(S)Cell for Type A UE. Regardless of whether sSCell is activated or deactivated, both Type A and Type B UEs can monitor non-fallback DCI on P(S)Cell as configured. Then, no fallback mechanism for sSCell deactivation is required.
Proposal 3: For sSCell-to-P(S)Cell CCS, Type A UE can be configured with USS sets to monitor DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell.
Proposal 4: For sSCell-to-P(S)Cell CCS, UE (both Type A and Type B UE) monitors DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell as configured regardless of whether sSCell is activated or deactivated.

Another issue for Type A UE is handling of overlap between Type-0/0A/1/2 CSS sets and others. Since Type-0/0A/1/2 CSS sets are broadcasted to all UEs including the legacy UEs, there should be no restriction on Type 0/0A/1/2 CSS sets configurations for any type of UEs. Instead, some restriction may be added to the monitoring of other overlapping SS sets or some RNTIs if needed to ease the UE implementation. A relevant discussion in the last meeting is captured in the FL summary tdoc as follows [2]:
	Proposal 2v3 
· For Type A UE, there is no restriction on Type-0/0A/1/2-CSS sets configurations
· FFS the following for Type A UE: 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.



Noting that Type-0/0A/1/2 CSS sets may frequently occur for some case, Alt. 2 may greatly reduce the scheduling opportunities for P(S)Cell. In that sense, Alt. 2 is not preferred. If Type A UE supports non-fallback DCI monitoring on P(S)Cell, the UE would anyway monitor Type-0/0A/1/2 CSS sets and USS sets on P(S)Cell in parallel. Such behaviour seems not much different from Alt. 3. Thus Alt. 3 may not be a big burden for Type A UE.
Proposal 5: For Type A UE, there is no restriction on Type-0/0A/1/2 CSS sets configurations.
Proposal 6: For Type A UE, in overlapping 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), 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 (Alt3).

DCI size alignment between P(S)Cell and sSCell
In a past meeting the following agreement was made:
Agreement
When CCS from sSCell to PCell/PSCell is configured
· CIF=0 used for sSCell self-scheduling, and CIF for sSCell to PCell cross-carrier scheduling is explicitly configured using RRC signalling
As a consequence of the agreement, when CSS from sSCell to P(S)Cell is configured, UE may need to monitor two different sizes for DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell and sSCell, respectively. This may impact the DCI size budget. For example, the DCI size budget for P(S)Cell may need to be increased by one to maintain the effective DCI monitoring capability for P(S)Cell. In order to maintain the DCI size budget for P(S)Cell, an approach to align the DCI sizes across P(S)Cell and sSCell can be considered, e.g., by zero-padding or adding CIF=0 in the DCI on P(S)Cell.
Proposal 7: The payload sizes for DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell (for self-scheduling) and sSCell (for cross-carrier scheduling) are aligned, e.g., by zero-padding or adding CIF=0 in the DCI on P(S)Cell.

SS set linking between P(S)Cell and sSCell
For SS set linking between P(S)Cell and sSCell, it was agreed to reuse the Rel-16 mechanism at least for the indication of the number of PDCCH candidates monitored on sSCell. However, further clarification is needed on how UE distinguishes SS set configurations for self-scheduling (monitored on P(S)Cell) and cross-carrier scheduling (monitored on sSCell). A simple approach is to distinguish them implicitly by presence/absence of RRC parameters. For example, UE can monitor a configured SS set on sSCell if its SS set configuration includes only the information of the number of PDCCH candidates, and can monitor a configured SS set on P(S)Cell otherwise (i.e., if its SS set configuration includes all parameters).
Proposal 8: For SS set linking between P(S)Cell and sSCell, if a SS set configuration includes only the IE for the number of candidates, UE monitors the SS set on sSCell. Otherwise (if a SS set configuration includes all the IEs required for monitoring), UE monitors the SS set on P(S)Cell.

Conclusion
In this contribution, we discuss remaining issues on sSCell-to-P(S)Cell cross-carrier scheduling for Rel-17 NR. The following proposals are drawn:
Proposal 1: For Type B UE, support Option C for BD/CCE limit handling for CCS from sSCell to P(S)Cell.
Proposal 2: For Option C,  and  can be configured by separate RRC parameters from several candidate values under condition of .
Proposal 3: For sSCell-to-P(S)Cell CCS, Type A UE can be configured with USS sets to monitor DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell.
Proposal 4: For sSCell-to-P(S)Cell CCS, UE (both Type A and Type B UE) monitors DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell as configured regardless of whether sSCell is activated or deactivated.
Proposal 5: For Type A UE, there is no restriction on Type-0/0A/1/2 CSS sets configurations.
Proposal 6: For Type A UE, in overlapping 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), 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 (Alt3).
Proposal 7: The payload sizes for DCI formats 0_1, 1_1, 0_2, 1_2 on P(S)Cell (for self-scheduling) and sSCell (for cross-carrier scheduling) are aligned, e.g., by zero-padding or adding CIF=0 in the DCI on P(S)Cell.
Proposal 8: For SS set linking between P(S)Cell and sSCell, if a SS set configuration includes only the IE for the number of candidates, UE monitors the SS set on sSCell. Otherwise (if a SS set configuration includes all the IEs required for monitoring), UE monitors the SS set on P(S)Cell.
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