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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In dynamic spectrum sharing (DSS) WI [1], the following objectives for NR DSS are included:
•	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
	The number of cells can be scheduled at once is limited to 2
	The increase in DCI size should be minimized
In this contribution, we discuss our views on some of the issues of cross carrier scheduling (CCS) from SCell to PCell/PSCell. 
[bookmark: _Ref129681832]Discussion
[bookmark: _Hlk59521511]In the current NR specifications, schedulingCellInfo can only be configured as own for PCell/PSCell and as other for SCell in the IE CrossCarrierSchedulingConfig since only self-scheduling is allowed for PCell/PSCell and cross-carrier scheduling is allowed for SCell only in Rel-15 and Rel-16. However, it has now been agreed that besides self-scheduling on PCell/PSCell, scheduling the PCell/PSCell transmissions using a PDCCH on an sSCell is also supported in DSS to address the issue of limited PDCCH capacity on the PCell/PSCell. Therefore, the configuration restrictions for schedulingCellInfo must be removed in Rel-17 and it should be allowed to be configured such that both self and cross-carrier scheduling can be allowed for PCell/PSCell.
Proposal 1: Allow schedulingCellInfo to be configured such that both self-scehduling and cross-carrier scheduling can be allowed for PCell/PSCell. 
To support PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell, an important issue to be discussed is which type of search space sets configured on P(S)Cell can be offloaded to SCell. In the previous RAN1 meeting [2], following agreements were made regarding monitoring of common search space (CSS) sets when CSS from an SCell to PCell/PSCell is configured.
Agreements:
· When CCS from an SCell (sSCell) to PCell/PSCell is configured, UE monitors Type 0/0A/1/2 CSS sets (for the DCI formats associated with those SS sets) only on the PCell/PSCell and not on the sSCell
· Note: UE monitors Type 0/0A/2 CSS only on PCell while Type 1 CSS can be monitored on PCell/PSCell
For UE specific search space (USS) sets, following alternatives can be considered:
· Alt 1: UE cannot be configured to monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), and can be configured to monitor them only on the sSCell USS set(s) 
· Alt 2: UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s). The PDCCH monitoring is based on following alternatives (other alternatives are not precluded) 
· Alt 2-1: 
· UE can monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-2: 
· Dynamic switching of PDCCH monitoring of DCI formats 0_1,1_1,0_2,1_2 between monitoring on PCell/PSCell USS sets and monitoring on sSCell USS sets is supported
· FFS: Details of switching mechanism 
· UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously
· Alt 2-3: 
· UE does not monitor the same DCI format on both PCell USS set(s) and sSCell USS sets simultaneously. UE can monitor some DCI formats on sSCell USS sets and other DCI formats on PCell/PSCell USS sets simultaneously
· Alt 2-4: 
· The USS set(s) on PSCell/PCell and the USS set(s) on sSCell are configured such that UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS set(s) simultaneously

Configuring a UE to monitor non-fallback DCIs on sSCell USS set(s) only seems a simple solution which can save UE energy consumption. On the other hand, Alt-1 lacks the flexibility for network implementation that can be offered by Alt-2.  For instance, if Alt-2 is supported, gNB can dynamically offload PDCCH from PCell/PSCell to sSCell depending on LTE/NR traffic situation or switch the scheduling cell back to the PCell/PSCell upon radio link failure on the sSCell. This can also prevent any detrimental effect on system performance due to sSCell deactivation or dormancy as network can readily switch to self-carrier scheduling for PCell/P(S)Cell. 
Observation 1: Dynamic switching of PDCCH monitoring from sSCell USS set(s) to PCell/PSCell USS set(s) can prevent any detrimental effect on system performance upon radio link failure on sSCell or sSCell deactivation or dormancy.
Therefore, we support that a UE can be configured to monitor DCI formats 0_1/1_1/0_2/1_2 on PCell/PSCell USS set(s), and/or on sSCell USS set(s) due to the higher flexibility it offers for network configuration. Among the four alternatives under Alt-2, we support Alt 2-2 which can allow more network flexibility and can also address some of the concerns for complexity of Alt-2 that can be raised due to monitoring of DCI formats on PCell/PSCell and sSCell USS set(s) simultaneously.
Proposal 2: Support Alt 2-2 to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured.
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From the discussion, we have the following observations and proposals.
Proposal 1: Allow schedulingCellInfo to be configured such that both self-scehduling and cross-carrier scheduling can be allowed for PCell/PSCell. 
Observation 1: Dynamic switching of PDCCH monitoring from sSCell USS set(s) to PCell/PSCell USS set(s) can prevent any detrimental effect on system performance upon radio link failure on sSCell or sSCell deactivation or dormancy.
Proposal 2: Support Alt 2-2 to handle ‘DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell’ from USS set(s), when CCS from sSCell to PCell/PSCell is configured.

References
[1]	RP-193260, “New WID on NR Dynamic spectrum sharing (DSS)”, Ericsson, RAN #86, Dec 2019.
[2]	Chairman notes, RAN1#103-e, Oct. 26th – Nov. 13th, 2020.


