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UE feature for multi-cell scheduling with a single DCI
Monitoring DCI format 0_X/1_X and legacy DCI formats (DCI format 0_0/1_0/0_1/1_1/0_2/1_2) from a same scheduling cell has been agreed to be supported in previous meetings, as shown in the following.
	Agreement
Confirm below working assumption reached in RAN1#110 meeting with revision.
Working Assumption
· For a any cell within a set of cells which can be co-scheduled by a DCI format 0_X/1_X, RAN1 specification supports monitoring the DCI format 0_X/1_X and legacy single cell scheduling DCI format(s)  0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), if configured from a same scheduling cell. 
· The DCI format 0_X/1_X and the legacy DCI format(s) 0_0/1_0/0_1/1_1/0_2/1_2 can be monitored simultaneously. 
· FFS: whether monitoring of the DCI format 0_X/1_X and the legacy DCI format(s) is supported for one, a subset, or all cells within the set of cells. 
· FFS: number of different DCI sizes for 0_X/1_X and for legacy DCI formats
· FFS: whether to support a subset or all legacy DCI format(s) to be monitored with DCI 0_X/1_X
· Note: This does not mean a UE is required to support number of BDs/CCEs beyond the Rel-17 limits (i.e.,  and ) for PDCCH candidates for each scheduled cell.


This feature is useful to enable different traffic/services at the same time for a same UE without always relying on a DCI format with relatively large DCI size.
On the other hand, there are difference between the potential legacy DCI formats that are to be simultaneously used with the new DCI format, in terms of UE implementations. For a same legacy DCI format, it may be or even required to be able to be used for self-scheduling. For example, considering single DCI is a non-fallback DCI, it is necessary to monitor legacy DCI formats such as DCI format 0_0/1_0 for self-scheduling and DCI format 0_X/1_X to maintain transmission reliability, which can be served as a basic UE capability.
While it is also possible for a legacy DCI format to be used for cross-carrier scheduling, since the PDCCH capacity in scheduling cell is expected to be larger than other scheduled cells and data part can be conveyed on scheduled cell(s). In this case, compared to multi-cell scheduling together with a legacy DCI for self-scheduling especially fall-back DCI formats, more cross-carrier configuration and UE processing are required, including separate BD/CCE and DCI size budget counting per scheduled cell etc.
As multi-carrier scheduling with a single DCI is not a simple extension of cross-carrier scheduling, support of multi-carrier scheduling does not mean that the UE directly supports cross-carrier scheduling, which has adds-on UE implementation thus as well as complexity. Cross-carrier scheduling is also a later feature introduced than self-carrier scheduling, when different SCS scheduling is considered. Thus, the simultaneous use of cross-carrier scheduling by legacy DCI format with multi-carrier scheduling can have different implementations, UE complexity and commercial support compared to multi-cell scheduling together with a legacy DCI for self-scheduling.
Proposal 1: Support of the following as separate UE capabilities:
· Simultaneously monitoring DCI format 0_X/1_X and legacy DCI format(s) where the legacy DCI format(s) is for self-carrier scheduling
· Simultaneously monitoring DCI format 0_X/1_X and legacy DCI format(s) where the legacy DCI format(s) is for cross-carrier scheduling.

UE feature for multi-carrier UL Tx switching
In last RAN1 meeting, following agreement for the restriction of two UL Tx switching is achieved. In this section, the UE reporting granularity for minimum separation time is discussed.
	Agreement
Confirm the working assumption with following updates
(working assumption) If two uplink switching are triggered and UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the end start of all transmission(s) prior toafter the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
· The minimum separation time is a summaximum of X us and the switching gap required for the second uplink switching.
· X us is subject to UE capability with a value set of {0us, 500us}


In Rel-17, 2T+2T band combination and 2T+ {intra band 2T+2T} band combination have been agreed to support without the restriction of minimum separation time, which can be set the capability baseline of UE memory management for Rel-18. Therefore, the restriction of minimum separation time should be only for the Rel-18 band combination where the aggregated number of supported Tx across all bands is more than 4, e.g., 2Tx-2Tx-2Tx band combination on 3 bands scenario and 1Tx-1Tx-2Tx-2Tx band combination on 4 bands. It is because additional 500us is to manage RF hardware and only high dimension of combined UL-MIMO capabilities across all bands can increase UE implementation burden to manage UE RF hardware compared to Rel-17 UL Tx switching. With this baseline, the UE reporting granularity for minimum separation time has following candidate schemes,
· Option 1: UE reports X us with a value set of {0us, 500us} per FS.
· Option 2: UE reports X us with a value set of {0us, 500us} per BC.
Observation 1: The case of the configured band combination where the aggregated number of configured Tx across all bands is no more than 4 has been supported in Rel-17 UEs without the new scheduling restriction, which can be taken as the UE capability baseline of UE RF management for Rel-18.
For Option 1, UE can report different values for different FSs (feature sets). The granularity of per FS can achieve better flexibility of capability reporting because the restriction of minimum separation time can be only reported for some FS groups. For example, UE can report 500us for one band combination where UL-MIMO capability of one FS group is 2Tx-2Tx-1Tx and report 0us for the same band combination where UL-MIMO capability of another FS group is 2Tx-1Tx-1Tx. However, the signaling overhead is large because the field of X us exists in every FS. Additionally, it can allow a UE to report different values of separation time for each band, e.g. 0 us for Band A and 500 us for Band B within the same band combination, which seems too flexible and needs some clarifications.
With respect to Option 2, UE can report different values for different band combinations. For example, a UE may report 500us for one band combination and report 0us for another band combination. Therefore, Option 2 has smaller signaling overhead and proper flexibility compared to Option 1. 
Proposal 2: For the restriction of minimum separation time between two succeeding UL Tx switchings in Rel-18 UL Tx switching, a UE reports X us with a value set of {0us, 500us} per BC. 

Conclusion
According to the above discussions, we have the following observation and proposals:
Observation 1: The case of the configured band combination where the aggregated number of configured Tx across all bands is no more than 4 has been supported in Rel-17 UEs without the new scheduling restriction, which can be taken as the UE capability baseline of UE RF management for Rel-18.
Proposal 1: Support of the following as separate UE capabilities:
· Simultaneously monitoring DCI format 0_X/1_X and legacy DCI format(s) where the legacy DCI format(s) is for self-carrier scheduling
· Simultaneously monitoring DCI format 0_X/1_X and legacy DCI format(s) where the legacy DCI format(s) is for cross-carrier scheduling.
Proposal 2: For the restriction of minimum separation time between two succeeding UL Tx switchings in Rel-18 UL Tx switching, a UE reports X us with a value set of {0us, 500us} per BC. 
