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Introduction
[bookmark: _Hlk510705081]RAN1#103-e agreed 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:
· [bookmark: _Hlk61871411]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 document further details for the sSCell scheduling the PCell are proposed.
Discussion
Handling of DCI formats 2_5 and 2_6
The following conclusion was made in RAN1#103-e:
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

DCI format 2_5 is used to provide the IAB node with information on soft resources in that cell. RAN1#103-e made the following update to TS38.213 for DCI format 2_5 monitoring.
	An IAB-MT monitors PDCCH candidates for a DCI format 2_5 with CRC scrambled by AI-RNTI in one or both of the following search space sets:
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common 
-  a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific.



The SCell scheduling PCell should have no impact on the DCI format 2_5 behaviour, and the RAN1#103-e agreement wrt. DCI formats 2_0, 2_1, 2_2, 2_3 and 2_4 can be extended to apply to DCI format 2_5.
DCI format 2_6 is used to notify one or more users the power saving information outside DRX Active Time, but it is currently restricted to PCell/SpCell as per subclause 10.3 of TS38.213. It could be beneficial to allow the DCI format 2_6 monitoring in the sSCell if it is configured with Type3 CSS to allow for the sSCell to control the power saving information outside the DRX Active Time.
Proposal 1: DCI format 2_5 is added to the RAN1#103 conclusion in addition to the DCI formats 2_0…2_4.
Proposal 2: DCI format 2_6 monitoring is allowed in an sSCell if it is configured with Type3 CSS.
Monitoring of 0_1/1_1/0_2/1_2 in PCell USS set
RAN1#103 outlined two main alternatives: either the UE can be configured to monitor the DCI formats 0_1/1_1/0_2/1_2 in the PCell and sSCell USS set, or it is not possible to do so.
It would be critical to be able to at least configure the USS monitoring for the PCell so that if the sSCell goes offline (inactive, dormant, RLF, etc…) the UE could still continue with USS monitoring via PCell. It is another question whether the UE should be able to monitor the USS sets simultaneously on the PCell and sSCell. In our view there should be no need to forbid the simultaneous monitoring, as long as the blind decoding limits are respected, but given the discussion in the last meeting and the potential issues with the BD limits per cell, we believe that a middle-ground solution should be considered as a possible compromise, where the UE monitors the USS set on the sSCell, or if the sSCell is not available, then the UE monitors the USS set on the PCell. This approach would minimize the CA performance differences between Pcell or self scheduled SCell and sSCell when SCell scheduling is not reliable. 
Based on the above premises dynamically switching the USS set(s) monitoring between the sScell and Pcell, would allow for an efficient mechanism to maximize scheduling reliability and at the same time exploit the Scell PDCCH capacity. It should be noted that the dynamically switching mechnamism does not preclude simultaneous monitoring of USS set(s) on the Pcell, which could be enabled, e.g. with lower monitoring priority if blind decode and non-overlapping CCE limits are not exceeded. The simultaneous monitoring of USS set(s) could follow the same principles as simultaneous monitoring of CSS on Pcell and USS set(s) on sScell. This would be an enhanced Alt 2-2
As an alternative solution to the above, Alt 2-4 enhanced with SS Group switching could be considered. With the current proposal for Alt2-4, if the sScell goes offline (inactive, dormant, RLF, low data in buffer etc…), the PCell USS would required to be reconfigured to enable more frequent monitoring occasions. A quick reconfiguration via SS Group switching could prevent the need to activate (other) Scells to handle the UEs DL data and conserve UE battery life. 
· [Option 1] Alt 2-2 potentially allowing simualtenous monitoring
· 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 may does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously in certain scenarios
· [Option 2] Alt 2-4 with SS Group Switching (Alt2-2+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
· SS Group Swithcing is employed for dynamic switching mechanism

Proposal 3: Adopt modifield Alt 2-2 (option 1) or a modifield Alt 2-4 (option 2) for PCell USS set monitoring.
[bookmark: _Hlk61542177][bookmark: _Hlk61541826]sSCell activation/deactivation and sSCell dormancy
If Alt 2-1 or 2-2 is adopted for the USS set monitoring, the sSCell deactivation and sSCell dormancy would be possible. If Alt 2-2 is adopted, a dormant or deactivated sSCell should be the condition for the UE to monitor the USS set in the PCell, or make another SCell as the sSCell. Especially in the configuration where the PCell is a narrow-band carrier while there are several wider-band SCells, it would be useful to have the PCell scheduling moved from one SCell to another SCell when the sSCell is deactivated/made dormant as the PCell PDCCH capacity is more constrained. 
Proposal 4: sSCell activation/deactivation and sSCell dormancy are supported.
Proposal 5: Allow configuring another SCell as a fall-back sSCell that becomes the SCell if the “primary” sSCell is deactivated/made dormant.
Proposal 6: If (all) sSCells are deactivated/made dormant, and if simultaneous USS set monitoring on both sSCell and PCell is not adopted, the sSCell deactivation/dormancy triggers the UE monitoring of USS set in the PCell.
Location of the PUCCH, PUSCH and SRS
If the uplink is not operating in CA mode, the current specifications would require that the PUxCH and SRS (setting aside the SRS carrier switching) are mapped on the PCell. If the gNB would wish to place these on the SCell carrier, this could be easily achieved by switching that to be the PCell. As typically one would expect the UL coverage to be the bottle-neck, having the DL PCell move at the same time would not cause any such issues. Whenever there is a coverage related need to place the PCell on the DSS carrier, but schedule it from the (higher-band) SCell, the uplink would need to be placed on the PCell as well
Proposal 7: The requirement to have the PCell configured with the PUSCH/PUCCH/SRS for non-CA case are not modified.
For UL CA case, both of the uplink carriers can be used for PUSCH and SRS, but in case of a single PUCCH group the PUCCH would need to be placed on the PCell. The same coverage argument as made for the non-CA case applies, and there is no obvious reason why for the case of SCell scheduling the PCell there would be a need to change this.
Proposal 8: The requirement to have the PCell configured with the PUCCH for CA case with single PUCCH group is not modified.

Conclusion
In this contribution we have discussed 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. In addition, we covered the handling of DCI formats 2_5 and 2_6, sSCell activation/deactivation and sSCell dormancy as well as the location of the PUCHH, PUSCH and SRS. Based on this discussions, we made the following proposals:
Proposal 1: DCI format 2_5 is added to the RAN1#103 conclusion in addition to the DCI formats 2_0…2_4.
Proposal 2: DCI format 2_6 monitoring is allowed in an sSCell if it is configured with Type3 CSS.
Proposal 3: Adopt modifield Alt 2-2 (option 1) or a modifield Alt 2-4 (option 2) for PCell USS set monitoring.
· [Option 1] Alt 2-2 potentially allowing simualtenous monitoring
· 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 may does not monitor DCI formats 0_1,1_1,0_2,1_2 on both PCell USS set(s) and sSCell USS sets simultaneously in certain scenarios
· [Option 2] Alt 2-4 with SS Group Switching (Alt2-2+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
· SS Group Swithcing is employed for dynamic switching mechanism

Proposal 4: sSCell activation/deactivation and sSCell dormancy are supported.
Proposal 5: Allow configuring another SCell as a fall-back sSCell that becomes the SCell if the “primary” sSCell is deactivated/made dormant.
Proposal 6: If (all) sSCells are deactivated/made dormant, and if simultaneous USS set monitoring on both sSCell and PCell is not adopted, the sSCell deactivation/dormancy triggers the UE monitoring of USS set in the PCell.
Proposal 7: The requirement to have the PCell configured with the PUSCH/PUCCH/SRS for non-CA case are not modified.
Proposal 8: The requirement to have the PCell configured with the PUCCH for CA case with single PUCCH group is not modified.
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