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1 Introduction
This contribution discusses UE features for joint scheduling of PDSCHs/PUSCHs on multiple serving cells using a single DCI format. The following is based on the email discussion in RAN1#114bis [1] and corresponding agreements [2] that resulted in an updated list of UE features for multi-cell scheduling as captured in [3].
2 Remaining issues for the main FG 49-1/49-2
The following issues are still pending in the main FGs 49-1/49-2 for DL multi-cell scheduling
Max total number of cells across sets: The latest version of component 6 in FG 49-1/2 is as follows:
FG 49-1/2  6) Max number of sets of cells supported by UE for a same scheduling cell: Candidate value set of {1, 2, 3, 4}
[Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]

Reporting the metric “A = Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell” is beneficial for increased gNB flexibility without sacrificing the UE capabilities as reported in Components 4 and 6. For example, when a UE with 8-cell DL CA capability reports its support for 2 sets of cells, with 4 cells in each set of cells (i.e., value 2 for Component 4, and value 4 for Component 6), the UE can clearly also support 4 sets of cells, with 2 cells in each set of cells. However, the latter case cannot be configured to the UE as the UE has reported support for only 2 sets of cells from a same scheduling cell. This leads to an under-reporting of UE capabilities. On the other hand, when the UE also reports metric (A), the UE can report value 4 for Component 4, value 4 for Component 6, and value 8 for metric (A), and enjoy either of the two aforementioned scenarios, while the UE is guaranteed to not receive a configuration that exceeds its capabilities. 
At least one reason for the gNB to configure a set of cells with fewer cells than what the UE can support in a given MC-DCI is to keep the MC-DCI size manageable. For example, when cells have different channel conditions that would otherwise require cell-specific / Type-2 configuration (rather than cell-common / Type-1A) for fields such as AP, SRI, TPMI, the gNB may prefer to configure 4 sets, each with 2 cells (still total 8 cells), where the smaller sets can use Type-1A configuration. This can reduce the DCI size and also accommodate the gNB to better utilize the BD/CCE budget of co-scheduled cells, since more reference cells can be used.
For compromise, however, we can consider to avoid metric (A), and instead clarify that the UE can report values in Components 4 and 6 beyond the UE CA capability, with the understanding that the gNB is not allowed to configure sets of cells for MC-DCI beyond the UE CA capability. For example, for a UE supporting 8 cells in a band combination (BC), the UE is allowed to report values 4 for Components 4 and 6 (i.e., max 4 sets of cells, and max 4 cells in each cell), while the gNB is not expected to configure more than 8 cells across the sets of cells.
Similar discussion holds for FGs 49-1b/2b as well, so a unified proposal is provided for all cases.
[bookmark: _Hlk149921416]Proposal 1: Adopt the following for Component 6 of FG 49-1/1b/2/2b:
· Following is removed from in FG 49-1/49-2
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
· Following is removed from FG 49-1b/49-2b
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
· Add the following notes in FG 49-1/49-1b/49-2/49-2b
· The UE is allowed to report values for component 4 and component 5 in a BC such that: the product of reported values in component 4 and component 5 is larger than the supported number of DL/UL carriers in the BC per FG 6-5/6-6.
· The UE is allowed to report values for component 4 and component 6 in a BC such that: the product of reported values in component 4 and component 6 is larger than the supported number of DL/UL carriers in the BC per FG 6-5/6-6.
· The UE does not expect to be configured a total number of cells, across different sets of cells for a same scheduling cell / PUCCH group in a BC, that exceeds the supported number of DL/UL carriers in the BC per FG 6-5/6-6.

Number of unicast DCI formats that UE can process per slot: The latest version of component 10 of FG 49-1 and Component 9 of FG 49-2 as of RAN1#113 is as follows:
10) The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3

9) The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
This component was further discussed in RAN1#114bis and the following was agreed:

	Agreement (RAN1#114bis)
For 49-1:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1;]
· If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast SC-DCI (for self scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· If the scheduling cell is NOT in the set;
· One DCI 1_3 per slot of scheduling cell for the set of cells
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell




Several issues are still pending in the above agreement.
The first issue is the brackets for the main bullet. In our view support of legacy SC-DCI formats for all cells in a set of cells should be the default capability for an MC-DCI-capable UE. Nevertheless, even if RAN1 agrees to certain lower capability UEs that cannot support legacy SC-DCI formats for all cells, such lower capability should not be considered as baseline MC-DCI-capable UEs. In addition, more discussion seems needed whether the characterization should be based on legacy FG 6-10, or whether it should be linked to other components of FG 49-1 related to simultaneous monitoring of SC-DCI and MC-DCI, as considered in Proposal 6. Furthermore, we expect that the number of unicast DCIs that a UE can process for such lower capability UEs will be fundamentally different from that for other/baseline UEs that support FG 6-10, so the wording “at least” in the main bullet should be removed.
[bookmark: _Hlk149921438]Observation 1: Any potential relaxation of SC-DCI monitoring for MC-DCI-capable UEs, even if agreed, would correspond to a lower-capability UE and not a baseline capability.
The second issue is about the reference to “One unicast SC-DCI (for self scheduling) or” in the first sub-bullet, which is redundant as the case of self-scheduling is already implied by the next part “one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell” and also captured in the next sub-bullet when DCI 1_3 does not schedule the scheduling cell. So, this part can be removed.
Observation 2: The reference to “One unicast SC-DCI (for self scheduling) or” in the first sub-bullet of the RAN1#114bis agreement is redundant as it already captured by other parts of the RAN1#114bis agreement.
The third issue is about the FFS in the last sub-bullet. Unlike it was claimed by some companies in RAN1#114bis, the last case (scheduling cell is in the set but is NOT the reference cell) is not an atypical or abnormal case, as it is a tool for gNB flexibility to offload the DCI size budget or BD/CCE budget of MC-DCI to a cell other than the scheduling cell. 
Observation 3: The case ‘scheduling cell is in the set but is NOT the reference cell’ provides a tool for gNB flexibility to offload the DCI size budget or BD/CCE budget of MC-DCI to a cell other than the scheduling cell.
There is absolutely no different between the last case and the first case (the scheduling cell is in the set and is the reference cell), so same DCI processing limits apply. Especially, since the scheduling cell is in the set of cells, SC-DCI for self-scheduling of the scheduling cell should be supported. The claim that there may be an impact (e.g., increase) in the BD/CCE for the scheduling cell is not valid, as the BD/CCE for the MC-DCI is counted only on the reference cell and maintained within the Rel-17 BD/CCE limits as agreed in RAN1#111 – this was the outcome a compromise after a long discussion during WI and cannot be revisited.
Observation 4: The agreement in RAN1#111, that BD/CCE and DCI size budget for MC-DCI are counted only on one reference cell, established that there is no increase to BD/CCE/DCI size processing for the UE due to MC-DCI compared to Rel-17 limits, regardless of whether the scheduling cell is or is not the reference cell.
A last issue for the RAN1#114bis agreement is about the second sub-bullet (the scheduling cell is NOT in the set). As the RAN1#114bis agreement concerns the unicast DCIs for cells in a set of cells for multi-cell scheduling, there is no need for specifying corresponding limits for the scheduling cell which is not included in the set. However, it should be clarified that the UE can still enjoy self-scheduling via SC-DCI based on legacy FGs for single-cell scheduling.
	Agreement (RAN1#110bis-e)
Confirm below working assumption reached in RAN1#110 meeting with revision.
Working Assumption
· For 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 DCI format 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 DCI format 0_0/1_0/0_1/1_1/0_2/1_2 can be monitored simultaneously. 
· 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.

Agreement (RAN1#111)
Confirm the RAN1#110bis-e working assumption with the following changes: 
    Working Assumption
For a set of cells which is configured for multi-cell scheduling, 
· Existing DCI size budget is maintained on each cell of the set of cells.
· DCI size of DCI format 0_X/1_X is counted on one cell among the set of cells.
· DCI size of the DCI format 0_X/1_X is counted on the reference cell.
· BD/CCE of DCI format 0_X/1_X is counted on one cell among the set of cells.
· BD/CCE of the DCI format 0_X/1_X is counted on the reference cell.
· Same reference cell is used for both DCI format 0_X and DCI format 1_X.
· The reference cell is
· the scheduling cell if the scheduling cell is included in the set of cells and search space of the DCI format 0_X/1_X is configured only on the scheduling cell;
· one cell of the set of cells which search space of DCI format 0_X/1_X is configured on and associated with the search space of the scheduling cell with the same search space ID if search space of the DCI format 0_X/1_X is configured on the cell in addition to the scheduling cell.
· It is up to gNB on which cell the SS of the DCI format 0_X/1_X is configured on.
· To address Rel-17 BD/CCE limit for any given cell (operating the feature under Rel-17 BD/CCE limit)
· For the reference cell, a total number of configured BD/CCEs for both DCI formats 0_X/1_X and legacy DCI formats (if configured) does not exceed the Rel-17 limits. 
· For other cells in the sets of cells, Rel-17 limits for PDCCH/DCI monitoring and BD/CCE counting rules for legacy DCI formats (not including DCI formats 0_X/1_X) apply



[bookmark: _Hlk149908524][bookmark: _Hlk149921459]Proposal 2: Adopt the following updates for Component 10 of FG 49-1:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 for a set of cells according to 49-1;]
· If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast DL SC-DCI (for self scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: one DCI 1_3 for the set of cells, AND one unicast DL SC-DCI for the scheduling cell if DCI 1_3 does not schedule the scheduling cell]
· If the scheduling cell is NOT in the set;
· One DCI 1_3 per slot of scheduling cell for the set of cells
· Note: for cells not included in any set of cells for multi-cell scheduling, the number of unicast DCIs are per legacy FGs for single-cell scheduling
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell
· Note: Not supporting [FG 6-10] is not a baseline capability for a UE supporting FG 49-1

In addition, the following proposal was discussed, but not agreed, for the case that UE supports FG 6-10 for cross-carrier scheduling.
	From Moderator’s document “DCI counting (rev)”
· If the UE supports FG6-10 for all bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 according to 49-1;
· For a given scheduled cell in the set, up to one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell
· Allow UE to indicate that scheduled cell by legacy DCI is {reference cell only, any cell}



Several issues can be considered about this Moderator’s proposal.
The first issue is that the support of legacy SC-DCI should not be limited to a single scheduled cell, such as the scheduling cell only, or the reference cell only. To be on par with legacy UE capability, when a UE supports FG 6-10 for all bands of a BC, the UE should clearly be able to support legacy SC-DCI for all cells in the set of cells, and to process one unicast DL DCI per cell per slot of the scheduling cell. Legacy SC-DCI is specially needed for the following cases:
· The PCell needs to monitor the fallback DCI 1_0 for system information, RAR, and so on, and cannot replace it with MC-DCI (no support for MC-DCI with SI-RNTI, RA-RNTI, etc.);
· MC-DCI cannot support activation and deactivation of SPS PDSCH and CG PUSCH (no support for MC-DCI with CS-RNTI).
Furthermore, as clarified in Observation 2, the BD/CCE limits for an MC-DCI-capable UE are same as those in Rel-17 per RAN1#111 agreement, so no exception is needed. In particular, there should be no distinction such as a basic UE capability of SC-DCI for scheduling/reference cell only, and an advanced UE capability of SC-DCI for all cells in the set of cells. It is also noted that, the reference cell is introduced only for BD/CCE/DCI size counting, and has no bearing on the scheduling restrictions, so selecting the reference cell as a value for a potential UE capability is unjustified. 
[bookmark: _Hlk149921474]Observation 5: Legacy SC-DCI formats are necessary on both the reference cell and non-reference cells of a set of co-scheduled cells at least for: (i) fallback DCI 1_0 for scheduling system information, RAR, and so on, on the PCell, and (ii) activation/deactivation of SPS PDSCH and CG PUSCH.

Accordingly, the DCI processing limit should be one unicast SC-DCI or one DCI 1_3 per slot of scheduling cell for any scheduled cell in a set of cells for multi-cell scheduling. In other words, the number of unicast DL DCIs to process for the set of cells per slot of scheduling cell for FDD/TDD scheduling cell needs to be:
· One DCI 1_3 for the set of cells, and
· One unicast DL SC-DCI per cell in the set of cells that is not scheduled by the DCI 1_3.
A second issue about the Moderator’s proposal is about the wording “up to”, which is unclear and should be removed, as processing zero DCI per slot cannot be a UE capability.
A third issue is about a case considered in one of the Moderator’s slides that refers to “If the scheduling cell is NOT in the set & If the scheduling cell is reference cell”. It is noted that such case is not valid, as the reference cell is always a cell included in the set of cells.
[bookmark: _Hlk149908446]Proposal 3: Adopt the following for Component 10 of FG 49-1:
· [If the UE supports [FG6-10] for all bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 for a set of cells according to 49-1;]
· For a given any scheduled cell in the set, up to one unicast DL SC-DCI or one DCI 1_3 per slot of scheduling cell,
· [In other words: one DCI 1_3 for the set of cells, AND one unicast DL SC-DCI per cell in the set of cells that is not scheduled by the DCI 1_3]
· Allow UE to indicate that scheduled cell by legacy DCI is {reference cell only, any cell}

Similar can be agreed for the uplink FG 49-2, where distinction between TDD and FDD scheduling cell can be also included. Accordingly, the number of unicast UL DCIs to process for the set of cells per slot of scheduling cell for FDD scheduling cell is same as the number of DL DCIs to process, while for TDD scheduling cell it needs to be:
· Two DCIs 1_3 for the set of cells, and
· One unicast UL SC-DCI per cell in the set of cells that is scheduled by one of the DCIs 1_3, and
· Two unicast UL SC-DCIs per cell in the set of cells that is scheduled by none of the DCIs 1_3.



[bookmark: _Hlk149908583]Proposal 4: Adopt the following for Component 9 of FG 49-2:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 for a set of cells according to 49-2;]
· For FDD scheduling cell, If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast UL SC-DCI (for self scheduling) and one DCI format 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: one DCI 1_3 for the set of cells, AND one unicast UL SC-DCI for the scheduling cell if DCI 1_3 does not schedule the scheduling cell]
· For TDD scheduling cell, If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or two DCIs 0_3 for the set of cells that schedule at least the scheduling cell per slot of scheduling cell, or;
· Two unicast UL SC-DCIs (for self scheduling) and two DCI formats 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell, or
· One DCI 0_3 for the set of cells that schedule at least the scheduling cell, and one unicast UL SC-DCI (for self scheduling), and one DCI format 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: two DCIs 0_3 for the set of cells, AND {one unicast UL SC-DCI for the scheduling cell if one of DCIs 0_3 schedules the scheduling cell OR two unicast UL SC-DCIs for the scheduling cell if none of DCIs 0_3 schedules the scheduling cell}]
· If the scheduling cell is NOT in the set;
· One DCI 0_3 per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two DCIs 0_3 per slot of scheduling cell for the set of cells for TDD scheduling cell
· Note: for cells not included in any set of cells for multi-cell scheduling, the number of unicast DCIs are per legacy FGs for single-cell scheduling
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell
· [If the UE supports [FG6-10] for all bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 for a set of cells according to 49-2;]
· For FDD scheduling cell, For a given any scheduled cell in the set, up to one unicast UL SC-DCI or one DCI 0_3 per slot of scheduling cell,
· [In other words: one DCI 0_3 for the set of cells, AND one unicast UL SC-DCI per cell in the set of cells that is not scheduled by the DCI 0_3]
· For TDD scheduling cell, For a given any scheduled cell in the set, up to two unicast UL SC-DCIs or two DCIs 1_3 or {one unicast UL SC-DCI and one DCI 0_3} per slot of scheduling cell,
· [In other words: two DCIs 1_3 for the set of cells, AND one unicast UL SC-DCI per cell in the set of cells that is scheduled by one of the DCIs 0_3 AND two unicast UL SC-DCIs per cell in the set of cells that is scheduled by none of the DCIs 0_3]
· Allow UE to indicate that scheduled cell by legacy DCI is {reference cell only, any cell}
· Note: Not supporting [FG 6-10] is not a baseline capability for a UE supporting FG 49-2


Joint monitoring of SC-DCI and MC-DCI (e.g., applicability of FG 49-3): The joint monitoring of SC-DCI and MC-DCI is an FFS point for FG 49-1/49-2 since RAN1#112bis, and accordingly a potential new FG 49-3 is being considered.
FFS: whether to introduce new FG for Configuration/monitoring of DCI format 0_3 or 1_3 for a set of cells and legacy DCI format(s) for cell(s) in the set, or to support it by default

	49. NR_MC_enh
	49-3
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	Monitoring both legacy DCI format(s) (0_0/1_0, 0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	At least one of {49-1, 49-1a, 49-1b, 49-2, 49-2a, 49-2b}
	Yes
	
	UE does not support monitoring both legacy DCI format(s) (0_1/1_1 and/or 0_2/1_2) and DCI format 0_3/1_3 on the same scheduling cell
	[Per UE]
	No
	No
	No
	
	Optional with capability signaling


As discussed in Observation 5, support of legacy SC-DCI is necessary for all cells in a set of cells. In Rel-17, a UE by default supports to monitor different SC-DCI formats for a scheduled cell in same or different monitoring occasions, without any restriction or UE capability. Similar, a default support is needed for joint monitoring of MC-DCI and legacy SC-DCI formats. In addition, such joint monitoring of MC-DCI and SC-DCI does not incur additional burden on the UE implementation due to the following reasons:
· The BD/CCE associated with MC-DCI format is counted only on the reference cell of the set of cells configured for multi-cell scheduling, and the aggregate BD/CCE budget of the reference cell (for both MC-DCI and SC-DCI) is subject to legacy non-DSS Rel-17 BD/CCE limits. There is also no change in the maximum number of scheduled cells. From UE implementation perspective, the fundamental PHY processing for the MC-DCI is the number of channel estimations and blind decodes which is limited to the reference cell and within legacy limits, so supporting MC-DCI has no impact to the fundamental computational processing burden of UE.
· The UE processing impact of MC-DCI on non-reference cells is limited to parsing and interpretation of the MC-DCI fields, and such impact is minimal and not critical.  
· MC-DCI is just another DCI format that the UE monitors within the UE blind decoding budget, same as when DCI format 0_2/1_2 was introduced in Rel-16, without any new capability for monitoring DCI formats 0_2/1_2 jointly with or separately from DCI formats 0_0/1_0/0_1/1_1. 
· It is noted that FG 11-1a is for “Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space”, but no restriction when DCI format 0_1/1_1 and DCI format 0_2/1_2 are monitored in different search space sets, and anyways not relevant to MC-DCI format 0_3/1_3 since the latter is already agreed to be monitored in a separate/dedicated search space set.
[bookmark: _Hlk135005753][bookmark: _Hlk149921513]Observation 6: There are no new UE procedures nor an impact to computational processing burden of UE due to MC-DCI format 0_3/1_3, as the associated BD/CCE is counted only on one reference cell and subject to Rel-17 limits.
Accordingly, there is no reason to make an exception or restriction for monitoring DCI formats 0_3/1_3, and no additional UE capability is necessary.
Proposal 5: Do NOT support a new FG 49-3 or a new component in FG 49-1/49-2 to indicate the support or no support for joint monitoring of SC-DCI and MC-DCI.
· A UE supporting FG 49-1/49-2 should by default support monitoring, for any scheduled cell, both DCI formats 0_3/1_3 and DCI formats 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), either simultaneously or non-simultaneously, from a same scheduling cell.

On a related note, the agreement in RAN1#114bis on the number of unicast DCIs that the UE can process may have implications for a potential introduction of a new FG 49-3 or a new component in FG 49-1/49-2 for monitoring SC-DCIs on {scheduling cell only, any cell}. Even if introduced, no default value can be introduced, as lower capability implantations should not be favored or set as baseline capability. Also, as discussed in Observation 5, a scheduling restriction based on the reference cell is not meaningful, so using ‘reference cell only’ as a component of such potential component does not seem necessary. Furthermore, same component can be potentially used to indicate whether the UE can support cross-carrier scheduling for all cells in the set of cells, or only self-scheduling of the scheduling cell. Hence, more discussion would be needed whether the RAN1#114bis agreement should be expressed in terms of legacy capabilities, such as FG 6-10, or whether aforementioned values of such new component should be used to describe the conditions for the number of unicast DCIs. 
Observation 7: For a potential new FG 49-3 or a potential new component of FG 49-1/49-2 that would describe cells for which joint monitoring of SC-DCI and MC-DCI is supported, if agreed, setting a default value such as ‘scheduling cell only’ would favor lower capability UEs and should be avoided.
[bookmark: _Hlk149908611]Proposal 6: A potential new FG 49-3 or a potential new component in FG 49-1/49-2 for indicating cells for which joint monitoring of SC-DCI and MC-DCI is supported:
· is not needed;
· If agreed in RAN1, need not include ‘reference cell only’ as a value;
· If agreed in RAN1, should not include a default value;
· If agreed in RAN1, further discuss whether it can be used, instead of a reference to legacy FG 6-10, for a self-contained description of conditions (in RAN1#114bis Agreement) for the number of unicast DCIs per slot that a UE capable of FG 49-1/49-2 can process.

Distinction of different cases for scheduling cell vs. reference cell (including FG 49-1a/49-2a): Reporting distinct UE capability for different cases of scheduling cell vs. reference cell is another FFS point for FG 49-1/49-2 since RAN1#112bis.
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells

In the following, we list the claims raised by proponents supporting separate FG or separate component in the main FGs 49-1/49-2 for the highlighted FFS, along with our responses:
a) [Claim] The UE may report different values for Components 4, 5, or 6 for different cases, e.g., 4 cells in the set of cells if the scheduling cell is within the set of cells, but 3 cells if the scheduling cell is not inside the set of cells;
· [Response] The UE needs to process BD/CCE regardless of self-scheduling or cross-scheduling, so self-scheduling does not “come for free” and cannot be a reason for reporting different number of cells in the set of cells.

b) [Claim] Search space linking is different when scheduling cell is or is not the reference cell; for the former case, BD/CCE/DCI size counting is on the scheduling cell, while for the latter case, counting is on a different reference cell;
· [Response] Control channel estimation and blind decoding is common operation regardless of the applicable cell, so it is not clear why counting on one cell (e.g., the scheduling cell) vs. another cell (e.g., a non-scheduling reference cell) can make a difference to UE implementation. Also, as clarified in Observation 4, there is no impact/increase in the BD/CCE budget, as the BD/CCE for the MC-DCI is counted only on the reference cell and within the Rel-17 BD/CCE limits, regardless of whether the scheduling cell is or is not the reference cell, per the compromise achieved in the RAN1#111 Agreement.

c) [Claim] The UE can by default support the monitoring of both MC-DCI and legacy SC-DCI formats when scheduling cell is in the set of cells; However, when the scheduling cell is not included in the set of cells, the UE can report another separate FG or new component in FG 49-1/49-2 to indicate support or no support for joint monitoring of both MC-DCI and legacy SC-DCI formats (e.g., UE can report no support for legacy SC-DCI formats for cells in a set of cells when the scheduling cell is not in the set of cells).
· [Response] As discussed in Proposal 5, a UE support for joint monitoring of MC-DCI and legacy SC-DCI formats is necessary for both scheduling/reference cell and non-reference cells, and should be supported by default in all cases. In addition, if the UE implementation can support to monitor both MC-DCI and legacy SC-DCI formats for the scheduling cell, it is not clear why the UE implementation would not be able to support such joint monitoring on a non-scheduling reference cell. Lastly, even if a new component is agreed in FG 49-1/49-2 to indicate support or no support for joint monitoring of MC-DCI and SC-DCI, such component would only clarify cases where SC-DCI with cross-carrier scheduling may not be applicable, and has no implication on the MC-DCI-related components.

Overall, regardless of the relationship between the scheduling cell and the reference cell, the MC-DCI functionality is that of cross-carrier scheduling with the addition that more than one cell can be scheduled by the DCI. There is no impact on the UE implementation including for BD/CCE / DCI size counting due to the scheduling cell within or outside the set of cells, or due to the reference cell being same or different than the scheduling cell. Neither new FG nor new component is needed.

[bookmark: _Hlk135005829]Observation 8: Regardless of the relationship between the scheduling cell and the reference cell, the UE implementation and procedure for control channel estimation and blind decoding of MC-DCI and SC-DCI is the same.
Proposal 7: Do NOT introduce a separate FG (such as 49-1a/49-2a) or separate components in FG 49-1/49-2 for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set.

Same SCS but different carrier type between scheduling cell and set of cells: The main FGs 49-1/49-2 currently include the case of same SCS and same carrier type between the scheduling cell and the set of cells. Handling the case of same SCS but different carrier type between the scheduling cell and the set of cells is a last FFS point from RAN1#112bis.
FFS whether this FG is separated for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set, and FFS for the case when same SCS but different carrier types between scheduling cell and set of cells

The two main FGs 49-1/49-2 for multi-cell scheduling (with same SCS) should not depend on the carrier type. There is no distinction based on carrier type in legacy FGs for cross-carrier scheduling (such as FGs 6-10 or 18-5/18-5b), and there seems to be no reason for such distinction for FGs 49-1 and 49-2 either – the main distinction is the SCS. Accordingly, reference to carrier type in Component 3 for FG 49-1/49-2 is redundant, and there is no need to report the corresponding value set. 
To address the case of same SCS but different carrier types between scheduling cell and set of cells, Component 3 of FG 49-1/49-2 can be updated if strictly necessary: one option is to remove the reference to the carrier type altogether. Another option is to keep the carrier type value set, but clarify that it only applies to the set of co-scheduled cells.

[bookmark: _Hlk149921541]Proposal 8: Do NOT introduce a separate FG nor a new component for the case when same SCS but different carrier types between scheduling cell and set of cells:
· Alt-1: Remove all references to carrier type in Component 3 of FG 49-1/49-2;
· Alt-2: Update Component 3 of FG 49-1/49-2 to clarify that same carrier type only applies to the set of co-scheduled cells:
3) Scheduling cell and co-scheduled cells have same SCS/ and co-scheduled cells have same carrier type: value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set
Note: Scheduling cell and co-scheduled cells can have (same or) different carrier types when the scheduling cell is not included in the set of cells.

3 Remaining issues for the main FG 49-1b/49-2b
Most of the issues discussed for the main FGs 49-1/49-2 for multi-cell scheduling with same SCS apply to the FGs 49-1b/49-2b for multi-cell scheduling with different SCS.
· UE should be able to report values of Components 4, 5, and 6 beyond their DL/UL CA capability to facilitate flexible gNB distribution of cells among different sets of cells, while the gNB is expected to configure the UE within its DL/UL CA capabilities. This is already captured in Proposal 1.
· The number of unicast DL/UL DCIs that the UE can process for FG 49-1b/49-2b are same as those (to be) agreed for the main FGs 49-1/49-2, except for high-to-low SCS case where “per slot of scheduling cell” is replaced with “per N consecutive slots of scheduling cell” with N being the SCS ratio.
· There is no need for a new FG 49-3 or a new component in FG 49-1b/49-2b to indicate support or no support for joint monitoring of SC-DCI and MC-DCI. A UE capable of those FGs should by default support monitoring, in TDM manner or simultaneously, of SC-DCI on all cells in the set of co-scheduled cells.
[bookmark: _Hlk149908696][bookmark: _Hlk149921551]Proposal 9: Introduce a Component 10 in FG 49-1b same as Component 10 in FG 49-1 (per Proposal 2 and 3), and introduce a Component 9 in FG 49-2b same as Component 9 in FG 49-2 (per Proposal 4), except for the following updates:
· A reference to legacy FG 6-10, if needed, is replaced with a reference to legacy FG 18-5/18-5b;
· For the case of high-to-low SCS, “per slot of scheduling cell” is replaced with “per N consecutive slots of scheduling cell” where N is the SCS ratio;
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).

Proposal 10: Do NOT support a new FG 49-3 or a new component in FG 49-1b/49-2b to indicate the support or no support for joint monitoring of SC-DCI and MC-DCI.
· A UE supporting FG 49-1b/49-2b should by default support monitoring, for any scheduled cell, both DCI formats 0_3/1_3 and DCI formats 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), either simultaneously or non-simultaneously, from a same scheduling cell.
· A potential new FG 49-3 or a potential new component in FG 49-1b/49-2b for indicating cells with joint monitoring of SC-DCI and MC-DCI, if agreed:
· need not include ‘reference cell only’ as a value;
· should not include a default value;
· can be considered to be used, instead of a reference to legacy 18-5/18-5b, for a self-contained description of conditions in FG 49-1b/49-2b for the number of unicast DCIs that the UE can process.

4 Other FGs for multi-cell scheduling
Several other FGs are also under consideration for multi-cell scheduling.

FGs 49-3x and 49-3y for Advanced DCI processing: The following FGs were agreed in RAN1#113 to support larger number of unicast DL/UL DCIs than that in the main FGs 49-1/1b/2/2b. 
	49. NR_MC_enh
	49-3x
	Advanced UE capability for larger number of unicast DL DCI
	Details FFS
	
	
	
	
	
	
	
	
	
	

	49. NR_MC_enh
	49-3y
	Advanced UE capability for larger number of unicast UL DCI
	Details FFS
	
	
	
	
	
	
	
	
	
	



	Agreement (RAN1#113)
· Following component is introduced in FG 49-1
· The number of unicast DL DCI to process [for a set of cells] configured for multi-cell PDSCH scheduling by a DCI format 1_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD/TDD scheduling cell
· FFS whether to count DCI format 1_3 only or both legacy DCI formats and DCI format 1_3
· Introduce advanced UE capability for larger number of unicast DL DCI, details FFS
· Following component is introduced in FG 49-2
· The number of unicast UL DCI to process [for a set of cells] configured for multi-cell PUSCH scheduling by a DCI format 0_3 
· One unicast DCI per slot of scheduling cell [for the set of cells] for FDD scheduling cell
· Two unicast DCI per slot of scheduling cell [for the set of cells] for TDD scheduling cell
· FFS whether to count DCI format 0_3 only or both legacy DCI formats and DCI format 0_3
· Introduce advanced UE capability for larger number of unicast UL DCI, details FFS


[bookmark: _Hlk142634069][bookmark: _Hlk135005790]
For a legacy UE, the mandatory FG 3-1 requires 1 unicast DL DCI per scheduled cell, and 1 or 2 unicast UL DCIs per scheduled cell for FDD and TDD scheduling cell, respectively, per slot of the scheduling cell. The optional FG 18-5/18-5b reports the UE support for 1 unicast DL DCI per scheduled cell, and 1 or 2 unicast UL DCIs per scheduled cell for FDD and TDD scheduling cell, respectively, per 1 slot or per N consecutive slots of the scheduling cell (1 slot for low-to-high SCS, N slots for high-to-low SCS). 

In legacy, advanced UE capabilities FG 18-5c/18-5d report the UE support for X > 1 unicast DL/UL DCI per scheduled cell, per 1 slot of the scheduling cell. Such UE capabilities are defined only for the low-to-high SCS (motivated by FR1-FR2 scheduling), and the value range of X is related to the SCS ratio between the scheduled cell and the scheduling cell, e.g., with X = {2} when SCS ratio is 2, and X = {1, 2, 4} when SCS ratio is 4. 
[bookmark: _Hlk149908731]However, in the RAN1#113 agreement, the advanced UE capabilities FG 49-3x and 49-3y are considered for both the same SCS case (FG 49-1/49-2) and different SCS case (FG 49-1b/49-2b). 
· For the same SCS case, more discussion is needed on the use-case and applicability of such Advanced DCI processing capability. If agreed, one option is to have the value range of X > 1 unicast DCIs based on the (maximum) supported number of co-scheduled cells per set of cells in Component 4, such as {1, 2, 3, 4} or {1, 2, …, M} or {1, 2, …, ceiling(4/M)} where M is the value reported for Component 4. 
· For the case of different SCS (FG 49-1b/49-2b), value range of X > 1 unicast DCIs can be based on the SCS ratio, e.g. {1, 2, 4, …, N} where N is the SCS ratio, and/or the (maximum) supported number of co-scheduled cells per set of cells in Component 4, e.g., {1, 2, 3, 4} or {1, 2, …, M} or {1, 2, …, ceiling(4/M)}. 
[bookmark: _Hlk149921562]Proposal 11: Introduce Advanced DCI processing capabilities FG 49-3x/49-3y with X ≥ 1 unicast DCIs:
· For different SCS, value range of X unicast DCIs can be based on the SCS ratio or the (maximum) supported number of co-scheduled cells per Component 4;
· For same SCS, further discuss the use-case and applicability of Advanced DCI processing capabilities, and if agreed, value range of X unicast DCIs can be based on the (maximum) supported number of co-scheduled cells per Component 4.


FGs 49-5a and 49-5b for Triggering Type-3 HARQ-ACK CB: The following FGs have been considered, but not yet agreed, since RAN#112bis.
	49. NR_MC_enh
	49-5a
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger Type 3 HARQ CB based feedback using DCI format 1_3
	10-16 (Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling

	49. NR_MC_enh
	49-5b
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
	25-6 (Enhanced Type 3 HARQ CB), At least one of {49-1, 49-1a, 49-1b}
	Yes
	
	UE does not support HARQ feedback based on enhanced Type 3 HARQ codebook triggered by DCI format 1_3
	[Per band]
	N/A
	N/A
	N/A
	
	Optional with capability signaling



Based on the agreement in RAN1#114bis, there is no new UE procedure or functionality for (enhanced) Type-3 HARQ-ACK CB trigger using DCI 1_3 compared to that using legacy SC-DCI formats 1_1 or 1_2. Therefore, legacy FGs 10-16 and 25-6 appear to be sufficient. RAN1 can adopt a conclusion/agreement that a UE supporting both FG 10-16 / 25-6 and at least one of FGs {49-1, 49-1b} is expected to also support (enhanced) Type-3 HARQ-ACK CB trigger using DCI 1_3.

[bookmark: _Hlk149921571]Proposal 12: Do NOT introduce new FGs 49-5a/49-5b:
· a UE supporting both FG 10-16 and at least one of FGs {49-1, 49-1b} is expected to also support Type-3 HARQ-ACK CB trigger using DCI 1_3;
· a UE supporting both FG 25-6 and at least one of FGs {49-1, 49-1b} is expected to also support enhanced Type-3 HARQ-ACK CB trigger using DCI 1_3.


Potential new FGs for other functionalities using DCI 0_3/1_3: The following list of UE functionalities via DCI format 0_3/1_3 was put forward in RAN#112bis-e and RAN1#113 for further discussion of potential corresponding UE capabilities, with more details in RAN1#114bis [1].

	Question 2-12a:
· Regarding existing FG corresponding to a field included in DCI format 0_3/1_3, companies are encouraged to provide views on whether following existing capabilities need to introduce new FGs to report the support of the capabilities in DCI format 0_3/1_3.
1) UE features for DL priority indicator in a DCI format 1_3
2) UE features for UL priority indicator in a DCI format 0_3
3) 49-5a: Trigger Type 3 HARQ CB based feedback using DCI format 1_3
4) 49-5b: Trigger enhanced Type 3 HARQ CB based feedback using DCI format 1_3
5) PHY priority handling for one-shot HARQ-ACK feedback by DCI 1_3
6) UE feature for HARQ-ACK re-transmission triggered by DCI format 1_3
7) UE features for SCell dormancy indication within active time by DCI format 1_X and DCI format 0_3
8) UE features for cross-slot scheduling by DCI format 1_X and DCI format 0_3
9) UE features for Unified-TCI indication by DCI format 1_3



For items 1, 2, 3, 4, 5, 6, 8, similar to FGs 49-5a/49-5b, no new UE functionality is identified for MC-DCI, so if the UE supports any of these functionalities for single-cell scheduling, there is no reason why the UE cannot support the functionality for multi-cell scheduling. Therefore, legacy FGs appear to be sufficient. RAN1 can adopt a conclusion/agreement that “a UE that supports both FG XYZ (functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

[bookmark: _Hlk149921582]Proposal 13: For stable functionalities that are same as Rel-17 procedures, no need to introduce new UE capabilities, and can instead adopt a conclusion/agreement as follows:
· “A UE that supports both FG XYZ (for a certain functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

For items 7 and 9, the UE procedures are not fully available, and further discussion is expected in the maintenance phase. So, it is preferred to postpone the discussion on corresponding UE features until after the specifications are stable.

Proposal 14: For SCell dormancy indication and TCI state indication by DCI format 0_3/1_3, postpone the discussion of UE features until after the corresponding specifications are stable.

5 Conclusions
This contribution considered UE features for multi-cell scheduling of PDSCHs/PUSCHs using a single DCI format and made the following observations and proposals.
Proposal 1: Adopt the following for Component 6 of FG 49-1/1b/2/2b:
· Following is removed from in FG 49-1/49-2
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether this component is reported per reported value in component 3]
· Following is removed from FG 49-1b/49-2b
· [Max total number of cells, across different sets of cells, supported by UE for a same scheduling cell: Candidate value set of {[2, 3, …, 8]}, FFS whether to report separately for the reported combinations between scheduling and scheduled cells in components 3a/3b]
· Add the following notes in FG 49-1/49-1b/49-2/49-2b
· The UE is allowed to report values for component 4 and component 5 in a BC such that: the product of reported values in component 4 and component 5 is larger than the supported number of DL/UL carriers in the BC per FG 6-5/6-6.
· The UE is allowed to report values for component 4 and component 6 in a BC such that: the product of reported values in component 4 and component 6 is larger than the supported number of DL/UL carriers in the BC per FG 6-5/6-6.
· The UE does not expect to be configured a total number of cells, across different sets of cells for a same scheduling cell / PUCCH group in a BC, that exceeds the supported number of DL/UL carriers in the BC per FG 6-5/6-6.

Observation 1: Any potential relaxation of SC-DCI monitoring for MC-DCI-capable UEs, even if agreed, would correspond to a lower-capability UE and not a baseline capability.
Observation 2: The reference to “One unicast SC-DCI (for self scheduling) or” in the first sub-bullet of the RAN1#114bis agreement is redundant as it already captured by other parts of the RAN1#114bis agreement.
Observation 3: The case ‘scheduling cell is in the set but is NOT the reference cell’ provides a tool for gNB flexibility to offload the DCI size budget or BD/CCE budget of MC-DCI to a cell other than the scheduling cell.
Observation 4: The agreement in RAN1#111, that BD/CCE and DCI size budget for MC-DCI are counted only on one reference cell, established that there is no increase to BD/CCE/DCI size processing for the UE due to MC-DCI compared to Rel-17 limits, regardless of whether the scheduling cell is or is not the reference cell.

Proposal 2: Adopt the following updates for Component 10 of FG 49-1:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 for a set of cells according to 49-1;]
· If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 1_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast DL SC-DCI (for self scheduling) and one DCI format 1_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: one DCI 1_3 for the set of cells, AND one unicast DL SC-DCI for the scheduling cell if DCI 1_3 does not schedule the scheduling cell]
· If the scheduling cell is NOT in the set;
· One DCI 1_3 per slot of scheduling cell for the set of cells
· Note: for cells not included in any set of cells for multi-cell scheduling, the number of unicast DCIs are per legacy FGs for single-cell scheduling
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell
· Note: Not supporting [FG 6-10] is not a baseline capability for a UE supporting FG 49-1

Observation 5: Legacy SC-DCI formats are necessary on both the reference cell and non-reference cells of a set of co-scheduled cells at least for: (i) fallback DCI 1_0 for scheduling system information, RAR, and so on, on the PCell, and (ii) activation/deactivation of SPS PDSCH and CG PUSCH.
Proposal 3: Adopt the following for Component 10 of FG 49-1:
· [If the UE supports [FG6-10] for all bands in the BC where the UE supports multi-cell scheduling by DCI format 1_3 for a set of cells according to 49-1;]
· For a given any scheduled cell in the set, up to one unicast DL SC-DCI or one DCI 1_3 per slot of scheduling cell,
· [In other words: one DCI 1_3 for the set of cells, AND one unicast DL SC-DCI per cell in the set of cells that is not scheduled by the DCI 1_3]
· Allow UE to indicate that scheduled cell by legacy DCI is {reference cell only, any cell}

Proposal 4: Adopt the following for Component 9 of FG 49-2:
· [At least for the case if UE does not support [FG6-10 (legacy R15 x-CC scheduling)] for some bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 for a set of cells according to 49-2;]
· For FDD scheduling cell, If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or one DCI 0_3 for the set of cells that schedules at least the scheduling cell per slot of scheduling cell, or;
· One unicast UL SC-DCI (for self scheduling) and one DCI format 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: one DCI 1_3 for the set of cells, AND one unicast UL SC-DCI for the scheduling cell if DCI 1_3 does not schedule the scheduling cell]
· For TDD scheduling cell, If the scheduling cell is in the set and is the reference cell;
· One unicast SC-DCI (for self scheduling) or two DCIs 0_3 for the set of cells that schedule at least the scheduling cell per slot of scheduling cell, or;
· Two unicast UL SC-DCIs (for self scheduling) and two DCI formats 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell, or
· One DCI 0_3 for the set of cells that schedule at least the scheduling cell, and one unicast UL SC-DCI (for self scheduling), and one DCI format 0_3 for the set of cells that schedules other than the scheduling cell per slot of scheduling cell
· [In other words: two DCIs 0_3 for the set of cells, AND {one unicast UL SC-DCI for the scheduling cell if one of DCIs 0_3 schedules the scheduling cell OR two unicast UL SC-DCIs for the scheduling cell if none of DCIs 0_3 schedules the scheduling cell}]
· If the scheduling cell is NOT in the set;
· One DCI 0_3 per slot of scheduling cell for the set of cells for FDD scheduling cell
· Two DCIs 0_3 per slot of scheduling cell for the set of cells for TDD scheduling cell
· Note: for cells not included in any set of cells for multi-cell scheduling, the number of unicast DCIs are per legacy FGs for single-cell scheduling
· FFS when the scheduling cell is in the set but is NOT the reference cell;
· FFS one DCI 1_3 per slot of scheduling cell for the set of cells
· FFS No SC-DCI is configured for the scheduling cell
· [If the UE supports [FG6-10] for all bands in the BC where the UE supports multi-cell scheduling by DCI format 0_3 for a set of cells according to 49-2;]
· For FDD scheduling cell, For a given any scheduled cell in the set, up to one unicast UL SC-DCI or one DCI 0_3 per slot of scheduling cell,
· [In other words: one DCI 0_3 for the set of cells, AND one unicast UL SC-DCI per cell in the set of cells that is not scheduled by the DCI 0_3]
· For TDD scheduling cell, For a given any scheduled cell in the set, up to two unicast UL SC-DCIs or two DCIs 1_3 or {one unicast UL SC-DCI and one DCI 0_3} per slot of scheduling cell,
· [In other words: two DCIs 1_3 for the set of cells, AND one unicast UL SC-DCI per cell in the set of cells that is scheduled by one of the DCIs 0_3 AND two unicast UL SC-DCIs per cell in the set of cells that is scheduled by none of the DCIs 0_3]
· Allow UE to indicate that scheduled cell by legacy DCI is {reference cell only, any cell}
· Note: Not supporting [FG 6-10] is not a baseline capability for a UE supporting FG 49-2

Observation 6: There are no new UE procedures nor an impact to computational processing burden of UE due to MC-DCI format 0_3/1_3, as the associated BD/CCE is counted only on one reference cell and subject to Rel-17 limits.
Proposal 5: Do NOT support a new FG 49-3 or a new component in FG 49-1/49-2 to indicate the support or no support for joint monitoring of SC-DCI and MC-DCI.
· A UE supporting FG 49-1/49-2 should by default support monitoring, for any scheduled cell, both DCI formats 0_3/1_3 and DCI formats 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), either simultaneously or non-simultaneously, from a same scheduling cell.

Observation 7: For a potential new FG 49-3 or a potential new component of FG 49-1/49-2 that would describe cells for which joint monitoring of SC-DCI and MC-DCI is supported, if agreed, setting a default value such as ‘scheduling cell only’ would favor lower capability UEs and should be avoided.
Proposal 6: A potential new FG 49-3 or a potential new component in FG 49-1/49-2 for indicating cells for which joint monitoring of SC-DCI and MC-DCI is supported:
· is not needed;
· If agreed in RAN1, need not include ‘reference cell only’ as a value;
· If agreed in RAN1, should not include a default value;
· If agreed in RAN1, further discuss whether it can be used, instead of a reference to legacy FG 6-10, for a self-contained description of conditions (in RAN1#114bis Agreement) for the number of unicast DCIs per slot that a UE capable of FG 49-1/49-2 can process.

Observation 8: Regardless of the relationship between the scheduling cell and the reference cell, the UE implementation and procedure for control channel estimation and blind decoding of MC-DCI and SC-DCI is the same.
Proposal 7: Do NOT introduce a separate FG (such as 49-1a/49-2a) or separate components in FG 49-1/49-2 for the case when scheduling cell is not included in a set of cells and/or when scheduling cell is not the reference cell for the set.

Proposal 8: Do NOT introduce a separate FG nor a new component for the case when same SCS but different carrier types between scheduling cell and set of cells:
· Alt-1: Remove all references to carrier type in Component 3 of FG 49-1/49-2;
· Alt-2: Update Component 3 of FG 49-1/49-2 to clarify that same carrier type only applies to the set of co-scheduled cells:
3) Scheduling cell and co-scheduled cells have same SCS/ and co-scheduled cells have same carrier type: value set: {FR1 licensed FDD, FR1 licensed TDD, FR1 unlicensed TDD, FR2-1, FR2-2}, UE reports one or multiple of values from the value set
Note: Scheduling cell and co-scheduled cells can have (same or) different carrier types when the scheduling cell is not included in the set of cells.

Proposal 9: Introduce a Component 10 in FG 49-1b same as Component 10 in FG 49-1 (per Proposal 2 and 3), and introduce a Component 9 in FG 49-2b same as Component 9 in FG 49-2 (per Proposal 4), except for the following updates:
· A reference to legacy FG 6-10, if needed, is replaced with a reference to legacy FG 18-5/18-5b;
· For the case of high-to-low SCS, “per slot of scheduling cell” is replaced with “per N consecutive slots of scheduling cell” where N is the SCS ratio;
· N = 2 for (30, 15), (60, 30), (120, 60), (240, 120), and (480, 240); N = 4 for (60, 15), (120, 30), (240, 60), and (480, 120); N = 8 for (120, 15), (240, 30), and (480, 60); N = 16 for (240, 15), (480, 30); N = 32 for (480, 15).

Proposal 10: Do NOT support a new FG 49-3 or a new component in FG 49-1b/49-2b to indicate the support or no support for joint monitoring of SC-DCI and MC-DCI.
· A UE supporting FG 49-1b/49-2b should by default support monitoring, for any scheduled cell, both DCI formats 0_3/1_3 and DCI formats 0_0/1_0, 0_1/1_1, and/or 0_2/1_2 (if supported by the UE), either simultaneously or non-simultaneously, from a same scheduling cell.
· A potential new FG 49-3 or a potential new component in FG 49-1b/49-2b for indicating cells with joint monitoring of SC-DCI and MC-DCI, if agreed:
· need not include ‘reference cell only’ as a value;
· should not include a default value;
· can be considered to be used, instead of a reference to legacy 18-5/18-5b, for a self-contained description of conditions in FG 49-1b/49-2b for the number of unicast DCIs that the UE can process.

Proposal 11: Introduce Advanced DCI processing capabilities FG 49-3x/49-3y with X ≥ 1 unicast DCIs:
· For different SCS, value range of X unicast DCIs can be based on the SCS ratio or the (maximum) supported number of co-scheduled cells per Component 4;
· For same SCS, further discuss the use-case and applicability of Advanced DCI processing capabilities, and if agreed, value range of X unicast DCIs can be based on the (maximum) supported number of co-scheduled cells per Component 4.

Proposal 12: Do NOT introduce new FGs 49-5a/49-5b:
· a UE supporting both FG 10-16 and at least one of FGs {49-1, 49-1b} is expected to also support Type-3 HARQ-ACK CB trigger using DCI 1_3;
· a UE supporting both FG 25-6 and at least one of FGs {49-1, 49-1b} is expected to also support enhanced Type-3 HARQ-ACK CB trigger using DCI 1_3.

Proposal 13: For stable functionalities that are same as Rel-17 procedures, no need to introduce new UE capabilities, and can instead adopt a conclusion/agreement as follows:
· “A UE that supports both FG XYZ (for a certain functionality via DCI 1_1/0_1) and at least one of FGs {49-1/2, 49-1b/2b} is expected to also support the functionality via DCI 1_3/0_3”.

Proposal 14: For SCell dormancy indication and TCI state indication by DCI format 0_3/1_3, postpone the discussion of UE features until after the corresponding specifications are stable.
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