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1. INTRODUCTION
According to the WID mentioned in [1], as the number of NR devices in a network increases, it is important to ensure sufficient scheduling capacity for NR UEs on the shared carriers. One of the objective for NR Dynamic Spectrum Sharing (DSS) is quoted below.
· PDCCH enhancements for cross-carrier scheduling including [RAN1, RAN2]
· PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell
In this contribution, we discuss several options for enabling the enhancement about PDCCH of SCell scheduling PDSDH or PUSCH on PCell.
2. DISCUSSION
2.1	Difference between PDCCH on PCell and PDCCH on SCell
In NR Rel-17, DSS WID object is allowing SCell (cross-carrier) scheduling PCell/PSCell. One possible scenario is PCell or PSCell is in LTE-NR coexistence and control overhead in PCell could be transferred or switched to the scheduling SCell. Although such DSS mechanism could provide flexibility for network vendor to provide service via NR or LTE system, it may have impact on how to support such feature that is “PCell’s PDSCH/PUSCH is scheduled by SCell PDCCH”. Since PCell is different from SCell and PCell may have common PDCCH (e.g., for random access, paging, system information, group-common PDCCH) and UE-specific PDCCH, it may be first necessary to discuss whether all PDCCH in PCell is transferred or switch to SCell or not. 
Observation: 	For cross-carrier scheduling, PCell scheduled by another cell may be different from SCell scheduled by another cell since there are two type of PDCCH (e.g., CSS, USS) on PCell. 
In our view, the simplest way is to reuse current logic of cross-carrier scheduling for SCell that is only UE-specific PDCCH could be obtained from another scheduling SCell. As for common PDCCH, it may need to study possible spec impact. 
Proposal 1:	For PCell scheduled by SCell, RAN1 at least supports UE-specific PDCCH on SCell scheduling for PCell. 
Proposal 2:	RAN1 study whether to support common PDCCH on SCell scheduling for PCell. 
Furthermore, according to standard in NR Rel-15/16 [5], UE-specific PDCCH on PCell may have some functionality. In order to support SCell scheduling PCell, RAN1 may need to consider backward compatibility of current functionality. The first one is overbooking issue, since gNB in NR Rel-15 PCell is allowed to configure PDCCH candidates larger than what UE can afford to decode in a slot, once UE-specific PDCCH for PCell could be placed in scheduling SCell, whether to support overbooking on the scheduling SCell for PCell may need further study. The second issue is, in NR Rel-16 power saving agenda, L1 signaling (e.g., DCI format 1_1) could be used for indicating SCell dormancy for power saving. However, once UE-specific PDCCH on PCell is transferred to SCell, whether to consider the scheduling SCell is dormant or how to support SCell dormancy signalling may also need further study. 
Proposal 3:	For UE-specific PDCCH on SCell scheduling for PCell, RAN1 continue to study: 
· How to support exist NR Rel-15/16 PDCCH functionality related to PCell
2.2	Implementation of SCell’s PDCCH scheduling PCell’s PDSCH/PUSCH
In this section, we discuss the options to implement the objective described in WID, “PDCCH of SCell scheduling PDSDH or PUSCH on P(S)Cell”. Previously, if an SCell is cross-carrier scheduled, that SCell’s PDSCH and PUSCH are always scheduled by a PDCCH on another specific serving cell, and definitely not by the PDCCH on that SCell. This rule is based on the constraints described in [2]. “When an SCell is configured with a PDCCH, that cell’s PDSCH and PUSCH are always scheduled by the PDCCH on this SCell”. “When an SCell is not configured with a PDCCH, that SCell’s PDSCH and PUSCH are always scheduled by a PDCCH on another serving cell”.
Moreover, P(S)Cell is the only always activated cell in the cell group and it is specified in [3] that “Upon configuration of an SCell, the SCell is deactivated”. The SCell for scheduling PCell’s PDSCH/PUSCH needs to be activated first before UE can monitor the SCell’s PDCCH. Therefore, at least the SCell Activation/Deactivation MAC CE needs to be received through the PCell’s PDSCH, which is scheduled by PCell’s PDCCH, since no SCell is activated at that time.
We think there are two different points of view regarding the process described above. 
The first point of view is that the UE transits from the stage “PCell’s PDCCH scheduling PCell’s PDSCH/PUSCH” to the stage “SCell’s PDCCH scheduling PCell’s PDSCH/PUSCH”. Based on the first point of view, the UE monitors only SCell’s PDCCH for the scheduling of PCell’s PDSCH/PUSCH in the following time. It is observed that PCell’s PDSCH/PUSCH are scheduled by PDCCH of only one cell (either PCell or SCell). 
The second point of view is that UE already in the stage “SCell’s PDCCH scheduling PCell’s PDSCH/PUSCH” but the PCell’s PDSCH/PUSCH can be scheduled by not only SCell’s PDCCH but also PCell’s PDCCH. Based on the second point of view, the UE monitors PCell’s PDCCH in addition to SCell’s PDCCH for the scheduling of PCell’s PDSCH/PUSCH from the time the cells are configured. It is observed that PCell’s PDSCH/PUSCH may be scheduled by PDCCH(s) of multiple cells (PCell and SCell). 
Based on the two points of view, we think there are two options feasible for the implementation.
Proposal 4:	RAN1 to discuss the two options for the implementation of “PCell’s PDSCH/PUSCH scheduled by PDCCH of SCell”.
Option 1: 	For the scheduling of PCell’s PDSCH/PUSCH, UE monitors only PDCCH of only one cell (either PCell or SCell).
Option 2:	For the scheduling of PCell’s PDSCH/PUSCH, UE monitors PDCCH(s) of multiple cells (PCell and SCell).
3. CONCLUSION
In this contribution, we have following proposals:
Observation: 	For cross-carrier scheduling, PCell scheduled by another cell may be different from SCell scheduled by another cell since there are two type of PDCCH (e.g., CSS, USS) on PCell. 
Proposal 1:	For PCell scheduled by SCell, RAN1 at least supports UE-specific PDCCH on SCell scheduling for PCell. 
Proposal 2:	RAN1 study whether to support common PDCCH on SCell scheduling for PCell. 
Proposal 3:	For UE-specific PDCCH on SCell scheduling for PCell, RAN1 continue to study: 
· How to support exist NR Rel-15/16 PDCCH functionality related to PCell
Proposal 4:	RAN1 to discuss the two options for the implementation of “PCell’s PDSCH/PUSCH scheduled by PDCCH of SCell”.
Option 1: 	For the scheduling of PCell’s PDSCH/PUSCH, UE monitors only PDCCH of only one cell (either PCell or SCell).
Option 2:	For the scheduling of PCell’s PDSCH/PUSCH, UE monitors PDCCH(s) of multiple cells (PCell and SCell).
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