Page 8
Draft prETS 300 ???: Month YYYY
3GPP TSG RAN WG1 #104-e		R1-2101066
e-Meeting, January 25th – February 5th, 2021

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Source: 	CMCC
[bookmark: Title]Title:	Discussion on cross-carrier scheduling from SCell to Pcell
Agenda item:	8.13.1
[bookmark: DocumentFor]Document for:	Discussion & Decision
1. [bookmark: _Toc120549591]Introduction
In last RAN1 #103 e-meeting [1], some agreements and conclusion about CCS from Scell to Pcell are as the following,
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’
[bookmark: _Hlk55846865]Conclusion
· When the PCell/PSCell and sSCell use different numerologies, the PDSCH reception preparation time between the PDCCH on the sSCell and the PDSCH on the PCell/PSCell is applied (i.e., as specified in TS38.214 Section 5.5).
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)
· Below alternatives can be considered in the discussion (other alternatives are not precluded)
· Alt 1: When CCS from sSCell to PCell/PSCell is configured, 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: When CCS from sSCell to PCell/PSCell is configured, 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
· FFS activation/deactivation of scheduling from sSCell to PCell/PSCell
· 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 (e.g. based on SS group switching, based on BWP switching,…)
· 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 including considering PDCCH monitoring on CSS sets and PDCCH monitoring of ‘DCI formats 0_0, 1_0 scheduling PUSCH/PDSCH on PCell/PSCell’
· 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 configured USS set configured for scheduling of in PCell/PSCell)

In this contribution, the scheduling DCI monitoring behaviour on Pcell will be discussed.
2. Discussion
2.1 USS DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell
In this section, we will discuss alternatives about the UE monitoring behaviour of DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell form USS set(s).
The first discussion level is whether UE can monitor DCI formats 0_1,1_1,0_2,1_2 scheduling PDSCH/PUSCH on PCell/PSCell form USS set(s) when CCS is configured. From our point of view, we think we should not restrict the UE scheduling USS DCI monitoring behaviour only on sSCell, because the motivation of introduction of CCS from sScell to PCell/PSCell is considering the limited PDCCH resources on Pcell/PSCell but not restricting the DCI scheduling opportunity. In addition, considering if the sScell is in deactivated or dormancy state, UE cannot monitor PDCCH on it, the only way to schedule PDSCH/PUSCH on PCell/PSCell is allowing UE monitoring DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell itself. Therefore, we prefer 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).
Proposal 1. Support 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 second discussion level is the DCI formats 0_1/1_1/0_2/1_2 monitoring behaviour under Alt 2. We prefer Alt 2-2 or Alt 2-4 which UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both Pcell/PSCell USS set(s) and sSCell USS sets simultaneously, but how to guarantee it can use explicit signalling in Alt 2-2 or by RRC configuration in Alt 2-4. For Alt 2-1, there is no need to monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously which is beyond the motivation of CCS. In addition, how to handle BDs/CCEs limit on PCell/PSCell and sScell may need more discussion. If the PCell/PSCell is both counted in PCell/PSCell and sSCell, but the total PDCCH monitoring capability not increases, the BDs/CCEs limit on other SCells will be reduced. For Alt 2-3, the division of DCI formats is meaningless, e.g., the introduction of DCI format x_2 is used to improve the PDCCH detection performance but has no relationship with the serving cell is a PCell/PSCell or a SCell, it is hard to say which serving cell is suitable for specific DCI format(s).
Proposal 2. Alt 2-2 and Alt 2-4 can be supported, which UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell/PSCell USS set(s) and sSCell USS set(s) simultaneously.
Regarding the details of switching mechanism in Alt 2-2, we think implicit and explicit way can both be supported. For implicit way, if the sSCell is in deactivated or dormancy state, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), otherwise, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on sSCell USS set(s). For explicit way, DCI, e.g., some enhancements on DCI format 1_1 case 2 or DCI format 2_0 SS set group switching can be used to switch the PDCCH monitoring behaviour.
Proposal 3. Both implicit and explicit way can both be supported as 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. 
· Implicit: if the sScell is in deactivated or dormancy state, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), otherwise, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on sSCell USS set(s)
· Explicit: DCI format 1_1 case 2 for SCell dormancy or DCI format 2_0 SS set group switching can be used as the switching signalling.
2.2 USS DCI formats 0_0,1_0 on PCell/PSCell
Except the non-fallback DCI formats, when CCS from sScell to PCell/PSCell is configured, the UE monitoring behaviour of fallback DCI formants 0_0 and 1_0 from USS set(s) should also be discussed. We think UE can monitor DCI formats 0_0,1_0 on PCell/PSCell USS set(s) only but not on sSCell USS set(s). The first reason is that there is no CIF field in DCI format 0_0 and 1_0, which cannot be used as cross-carrier scheduling DCI formats in sScell. The second reason is similar to non-fallback DCI, which the motivation of CCS from sScell to PCell/PSCell is considering the limited PDCCH resources on PCell/PSCell, but should not restrict the DCI formats 0_0,1_0 monitoring on it. 
Proposal 4. UE can monitor DCI formats 0_0,1_0 on PCell/PSCell USS set(s) only but not on sSCell USS set(s).
3. Conclusions
In this contribution, monitoring behaviour of scheduling DCI on PCell/PSCell when CCS is configured is discussed, and the following proposals are made.
Proposal 1. Support 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).
Proposal 2. Alt 2-2 and Alt 2-4 can be supported, which UE does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell/PSCell USS set(s) and sSCell USS set(s) simultaneously.
Proposal 3. Both implicit and explicit way can both be supported as 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. 
· Implicit: if the sScell is in deactivated or dormancy state, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on PCell/PSCell USS set(s), otherwise, UE should only monitor DCI formats 0_1,1_1,0_2,1_2 on sSCell USS set(s)
· Explicit: DCI format 1_1 case 2 for SCell dormancy or DCI format 2_0 SS set group switching can be used as the switching signalling.
Proposal 4. UE can monitor DCI formats 0_0,1_0 on PCell/PSCell USS set(s) only but not on sSCell USS set(s).
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