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1. Introduction

In RAN1#102-e meeting [1], the following agreements were made for cross-carrier scheduling from SCell to PCell/PSCell.
	Agreements:
· Following scheduling combinations are allowed/not allowed when cross-carrier scheduling from an SCell to PCell/PSCell is configured
a. self-scheduling on PCell/PSCell is allowed
b. cross-carrier scheduling from PCell/PSCell to another SCell is not allowed
c. self-scheduling on the ‘SCell used for scheduling PCell/PSCell’ is allowed
d. cross-carrier scheduling from the ‘SCell used for scheduling PCell/PSCell’ to another serving cell is allowed
e. cross-carrier scheduling from another serving cell to the ‘SCell used for scheduling PCell/PSCell’ is not allowed
· FFS: Search space and DCI format handling for the allowed cases above
 
Agreements:
· Configuring 2 or more Scells to schedule the PCell/PSCell is not allowed


In this contribution, we discuss and provide our views on the support of cross-carrier scheduling from SCell to P(S)Cell.

2. Discussion
DSS WI is mainly motivated from the scenario where gNB operates LTE and NR on the same carrier and that carrier is configured as NR P(S)Cell to a UE. In this case, if always-on signals such as LTE CRS and reserved region for LTE PDCCH are taken into account, a resource to carry NR PDCCH on that carrier may not be sufficient. To overcome this problem, it would be beneficial to allow cross-carrier scheduling from SCell to P(S)Cell. However, since NR system hasn’t supported yet cross-carrier scheduling where P(S)Cell is configured as scheduled cell, several issues need to be resolved to support P(S)Cell as scheduled cell.

The first aspect to be considered to support cross-carrier scheduling where P(S)Cell is configured as scheduled cell is which type of search space sets configured on P(S)Cell can be offloaded to SCell. Our view is summarized as follows:
· Type0/0A/2-PDCCH CSS set: As in Rel-15, that is, can be configured only in PCell
· Type1-PDCCH CSS set: As in Rel-15/16, that is, can be configured only in P(S)Cell
· Type3-PDCCH CSS set: As in Rel-15/16, that is, can be configured in either of P(S)Cell and SCell
· USS set associated with fallback DCI formats (i.e., DCI format 0_0/1_0): FFS whether it remains in P(S)Cell regardless of cross-carrier scheduling, or it can be configured in SCell scheduling P(S)Cell (e.g., by replacing one of the USS sets configured on SCell)
· USS set associated with non-fallback DCI formats (e.g., DCI format 0_1/0_2/1_1/1_2): Should be configured in a SCell if cross-carrier scheduling from the SCell to P(S)Cell is configured
Furthermore, if USS sets are configured on the active DL BWP of the scheduling SCell and their indices exist in the USS sets configured on scheduled P(S)Cell, the USS sets can be monitored for cross-carrier scheduling from SCell to P(S)Cell. However, it is necessary to discuss further whether to also support PDCCH monitoring for USS sets, if the USS sets are configured on the active DL BWP of the scheduling SCell but their indices exist in the CSS sets configured on scheduled P(S)Cell. In addition, it can be considered how to handle the case where USS set index for the active DL BWP of scheduling SCell corresponding to a search space set configured for P(S)Cell does not exist.

Proposal 1: If cross-carrier scheduling from a SCell to P(S)Cell is configured,
· Type0/0A/2-PDCCH CSS set is monitored only in PCell, same as in Rel-15.
· Type1-PDCCH CSS set is monitored only in P(S)Cell, same as in Rel-15/16.
· Type3-PDCCH CSS set can be configured in either of P(S)Cell and SCell, same as in Rel-15/16.
· USS set associated with fallback DCI formats (i.e., DCI format 0_0/1_0) scheduling P(S)Cell: FFS whether it remains in P(S)Cell regardless of cross-carrier scheduling configuration, or it can be monitored in the SCell
· USS set associated with non-fallback DCI formats (e.g., DCI format 0_1/0_2/1_1/1_2) scheduling P(S)Cell is monitored in the SCell

Next, in case all or parts of PDCCH candidates configured for P(S)Cell can be monitored on SCell in addition to P(S)Cell, USS set dropping rule due to PDCCH overbooking may need to be clarified. Since PDCCH monitoring pattern is determined based on search space set configured on the active DL BWP of the scheduling cell, if cross-carrier scheduling from SCell to P(S)Cell is configured and pseudo code for USS set dropping is performed, the number of PDCCH candidates and non-overlapping CCEs should be counted based on monitoring occasions configured on the corresponding USS set of scheduling SCell and P(S)Cell. In addition, in case when SCell and P(S)Cell are configured with different numerologies, it would be required to clarify how to split the number of PDCCH candidates (and/or non-overlapped CCEs) between different numerologies.

Proposal 2: Clarify USS set dropping rule for the P(S)Cell when cross-carrier scheduling from SCell to P(S)Cell is configured.

Furthermore, we may need to consider the case when the SCell configured as scheduling cell for P(S)Cell can be deactivated (or dormant). UE is supposed to stop any PDCCH monitoring on a deactivated SCell. However, if the deactivated SCell was configured for cross-carrier scheduling from SCell to P(S)Cell and PDCCH monitoring on the SCell was turned off, gNB may not have sufficient resource for PDCCH scheduling PDSCH/PUSCH on P(S)Cell.

Proposal 3: Consider whether/how to handle the case when the scheduling SCell is deactivated or in dormant state.

3. Conclusion
In this contribution, we provided our views on the support of cross-carrier scheduling from SCell to P(S)Cell and proposals are as follows.

Proposal 1: If cross-carrier scheduling from a SCell to P(S)Cell is configured,
· Type0/0A/2-PDCCH CSS set is monitored only in PCell, same as in Rel-15.
· Type1-PDCCH CSS set is monitored only in P(S)Cell, same as in Rel-15/16.
· Type3-PDCCH CSS set can be configured in either of P(S)Cell and SCell, same as in Rel-15/16.
· USS set associated with fallback DCI formats (i.e., DCI format 0_0/1_0) scheduling P(S)Cell: FFS whether it remains in P(S)Cell regardless of cross-carrier scheduling configuration, or it can be monitored in the SCell
· USS set associated with non-fallback DCI formats (e.g., DCI format 0_1/0_2/1_1/1_2) scheduling P(S)Cell is monitored in the SCell

Proposal 2: Clarify USS set dropping rule for the P(S)Cell when cross-carrier scheduling from SCell to P(S)Cell is configured.

Proposal 3: Consider whether/how to handle the case when the scheduling SCell is deactivated or in dormant state.
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