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1. Introduction
At the previous meetings, considerable scheduling patterns and monitored CSS for cross-carrier scheduling from SCell to P(S)Cell were discussed, and RAN1 made following agreements and conclusion [1][2].
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:
· 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
Conclusion
· When CCS from sSCell to PCell/PSCell is configured, the configuration of Type 3 CSS set for DCI formats 2_0, 2_1, 2_2, 2_3, 2_4 and applicability of the information in the DCI formats are the same as in Rel-15/Rel-16
· FFS: DCI format 2_5 and DCI Format 2_6 handling
· Note: The SCell configured with CCS to Pcell/PSCell is referred to as ‘sSCell’


Here, we discuss considerable monitoring cell (i.e. either P(S)Cell and/or SCell) for CSS and USS.

2. Monitoring search space type on P(S)Cell/SCell
2.1. CSS (DCI format 2_5, 2_6)
In Rel-16 NR specification, DCI format 2_5 is monitored on configured cell (i.e. either P(S)Cell or SCell). Since format 2_5 is related format to IAB, we think changing specification is not necessary for DCI format 2_5 to support cross-carrier scheduling from SCell to P(S)Cell. Hence, we can consider reusing Rel-16 mechanism.
Rel-16 NR supports DCI format 2_6 monitored on P(S)Cell only. The monitoring restriction may impact to UE power saving. For example, even if a UE is configured with all other CSS monitored on SCell, the UE needs to monitor not only SCell but also P(S)Cell if the UE is configured to monitor DCI format 2_6. The monitoring restriction may require more power consumption. In order to address this point, we can consider format 2_6 monitored on either P(S)Cell or SCell similar to other DCI formats monitored in CSS (i.e. monitored on configured cell).
Observation 1:
· DCI format 2_5: We can consider reusing Rel-16 mechanism (i.e. monitored on configured cell).
· DCI format 2_6: We can consider format 2_6 monitored on either P(S)Cell or SCell similar to other DCI formats monitored in CSS (i.e. monitored on configured cell).

2.2. USS (DCI format 0_1, 1_1, 0_2, 1_2)
At the last meeting, considerable monitoring cell for USS (non-fall back DCI) was discussed and made as following agreement [2].
Agreements:
· Discuss in RAN1#104-e how 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.. Below alternatives can be considered in the discussion (other alternatives are not precluded)
· 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
· FFS following aspects
· Impact of sSCell activation/deactivation and sSCell dormancy
· Impact on BD/CCE limit handling
· Whether PDCCH overbooking on sSCell is supported or not supported and impact (if any) on overbooking handling on PCell/PSCell 
· Impact from different numerologies between PDCCH on the PCell/PSCell and that on the sSCell
· Whether or not to have mechanism for activation/deactivation of scheduling from sSCell to PCell/PSCell
· USS configuration details (e.g. handling of USS type (self-scheduling, cross carrier scheduling) for a USS set configured for scheduling of in PCell/PSCell)


[bookmark: _GoBack]Alt 1 has an advantage of minimum spec impact and UE power saving (i.e., UE monitors DCI formats in USS only on sSCell). However, this alternative has less flexibility on PDCCH load balancing according to available PDCCH capacity on P(S)Cell and sSCell. Therefore, we prefer Alt 2. Alt 2-1 has the largest scheduling flexibility, however, more UE power consumption may be required to monitor both P(S)Cell and SCell. Alt.2-3 may also have such issue since UE shall be able to monitor some formats on sSCell and other formats on P(S)Cell simultaneously in this alternative. On the other hand, Alt 2-2 has benefits on scheduling flexibility and power saving since this alternative does not require UE to monitor DCI formats on both P(S)Cell and sSCell simultaneously. In this alternative, we need to discuss the switching mechanism (e.g. how to indicate the switching). Alt 2-4 also has the benefit on power saving, i.e., UE does not required to monitor DCI formats on both P(S)Cell and sSCell simultaneously. In both Alt 2-2 and 2-4, according to available PDCCH capacity on P(S)Cell and sSCell, PDCCH load balancing between P(S)Cell and sSCell for USS can be achieved. Therefore, we prefer Alt 2-2 and Alt 2-4.
Proposal 1:
· Regarding USS (format 0_1, 1_1, 0_2, 1_2), the following alternatives can be considered for further discussion.
· 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 2-4: 
· 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

3. Conclusion
In this contribution, we discussed on how to support PDCCH of SCell scheduling PDSCH or PUSCH on P(S)Cell for Rel-17 NR DSS. Based on the discussion, we made following observation and proposal.
Observation 1:
· DCI format 2_5: We can consider reusing Rel-16 mechanism (i.e. monitored on configured cell).
· DCI format 2_6: We can consider format 2_6 monitored on either P(S)Cell or SCell similar to other DCI formats monitored in CSS (i.e. monitored on configured cell).
Proposal 1:
· Regarding USS (format 0_1, 1_1, 0_2, 1_2), the following alternatives can be considered for further discussion.
· 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 2-4: 
· 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
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