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In RAN #86e, the WID on enhanced Dynamic spectrum sharing (DSS) for NR was agreed with following RAN1 objectives:
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]
· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell
· Study, and if agreed specify PDCCH of P(S)Cell/SCell scheduling PDSCH on  multiple cells using a single DCI
In this contribution, we provide our views on cross-carrier scheduling scheme for Rel-17 DSS. 
Framework for SCell scheduling PCell
In Rel-15/16 discussion, a scheduled SCell can be scheduled by PCell or a scheduling SCell, and the scheduling cell has to be scheduled by itself. In Rel-17, to support SCell schedules PCell, the following issues should be discussed:
a. Which search spaces to schedule PCell can be configured on SCell?
All of Rel-15 search spaces should be supported for PCell. For a given cell, in order to guarantee all of UEs can identify the cell in any time, common search spaces have to be self-contained in the cell. Specifically, Type0/0A/1/2-PDCCH CSS need to be configured in PCell. However, since Type3-PDCCH CSS is used to transmit UE-group common DCI and UE specific DCI, there is no carrier indicator field in DCI format 0_1/1_0,  misunderstanding for scheduled carrier may occur. So more discussion is needed for odd-load CSS type 3 to SCell. USS is used for UE-specific DCI, and can be configured in PCell or SCell.
Table 1. Search spaces for one cell
	Search space type
	Related DCI

	Type0-PDCCH CSS
	a DCI format with CRC scrambled by a SI-RNTI

	Type0A-PDCCH CSS
	a DCI format with CRC scrambled by a SI-RNTI

	Type1-PDCCH CSS
	a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI

	Type2-PDCCH CSS
	a DCI format with CRC scrambled by a P-RNTI

	Type3-PDCCH CSS
	DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, CI-RNTI, or PS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s)

	USS
	DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL-L-CS-RNTI.


Proposal 1: CSS type 0/0A/1/2 need to be configured in PCell, and USS can be configured in SCell. More discussion is needed for CSS type3.

b. How many scheduling cells can be configured to schedule PCell?
Since CSS type 0/0A/1/2 have to be configured in Pcell, the limitation of one serving cell is scheduled by only one cell cannot be maintained for PCell. Since PCell is scheduled by at least two cells, whether more cells can be configured to scheduling PCell and the maximum number of scheduling cells should be discussed. 
Proposal 2: Multiple scheduling cells can be configured to schedule PCell. 
The maximum number of scheduling cells can be further discussed.
c. Whether the SCell configured to schedule PCell can be cross-carrier scheduled by other SCell?
Just following the current cross-carrier scheduling mechanism, if a SCell is configure to schedule PCell, the SCell has to be self-scheduled.
Proposal 3: The SCell configured to schedule PCell cannot be cross-carrier scheduled by other SCell.

d. Current DCI format should be reused as much as possible.
In Rel-16, there are different DCI format used to UE-specific scheduling and group-common scheduling. There is cell configuration for group common DCI transmitted in CSS type3, so it will work well when CSS type 3 is configured in PCell or SCell. For UE-specific DCI format 0_0/0_1, there is no carrier indicator field, it may cause misunderstanding when transmit in CSS type 3 in SCell. If CSS type 3 is configured in SCell, DCI format 0_0/1_0 cannot be used or add carrier indicator field for DCI format 0_0/1_0. 
Proposal 4: Current DCI format should be reused as much as possible.
If CSS type3 is configured in SCell, restriction or modification for DCI format0_0/1_0 is needed.
Conclusions
In this contribution, we show our views on cross-carrier scheuling with following observations and proposals:
Proposal 1: CSS type 0/0A/1/2 need to be configured in PCell, and CSS type 3 and USS can be configured in SCell.
Proposal 2: Multiple scheduling cells can be configured to schedule PCell. 
The maximum number of scheduling cells can be further discussed.
Proposal 3: The SCell configured to schedule PCell cannot be cross-carrier scheduled by other SCell.
Proposal 4: Current DCI format should be reused as much as possible.
If CSS type3 is configured in SCell, restriction or modification for DCI format0_0/1_0 is needed.
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