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1 Introduction
This contribution discusses remaining issues for joint scheduling of PDSCHs/PUSCHs on multiple serving cells using a single DCI format 0_3/1_3.
2 Remaining DCI field issues
The following issues related to DCI field/size are discussed for the MC-DCI format 0_3/1_3:
· Bit-width of Type-1B fields in case of BWP switching
· Handling invalid values for Type-1A DCI fields 
· Handling invalid FDRA for DCI format 1_3 when DL cell combos are configured
· Handling invalid TCI state combinations 
· “Indicated” TCI state for non-scheduled cells
· Clarification about OLPC field in DCI format 0_3
· Two SRS resource sets for MC-DCI
· Remaining issue on SCell dormancy indication 
· Indication of dormant BWP, via BWP indicator field, for a non-dormant cell
· CG/SPS activation or release

Bit-width of Type-1B fields in case of BWP switching: The following UE behavior was agreed in RAN1#115 for determination of the bit-width of Type-2 fields in case of BWP switching, where the UE truncates and uses sufficient LSBs of a value provided in a block of the Type-2 field when the bit-width of the value is longer than necessary for the target DL/UL BWP that is indicated by DCI 0_3/1_3, or the UE performs zero-padding for a value of a block of the Type-2 field when the bit-width of the value is shorter than necessary for the target DL/UL BWP.
	Agreement (RAN1#115)
In case of BWP switching, for a Type-2 field in a DCI format 0_3/1_3, the existing procedure for DCI field parsing (via truncation or zero-padding) is applied per “block” of the Type-2 field in the DCI format 0_3/1_3.


It was common understanding in RAN1#115 that the Rel-15 specifications for this issue directly apply to Type-1A fields (i.e., truncation or zero-padding per DCI field value), and no other support is needed.
The case of Type-1B fields was not discussed in RAN1#115. The same issue and behavior apply to Type-1B fields (except for TDRA), as RAN1 agreed to use a single joint table for all BWPs of the co-scheduled cells. 
For example, for the SRS slot offset field, in an entry/row SRS-OffsetCombo-r18 of the joint table srs-OffsetListDCI-0-3 that is indicated by DCI 0_3, the UE is configured a 1-bit ‘SRS offset indicator’ index corresponding to cell #1, and the UE is configured with 3 or 4 values in availableSlotOffsetList in the target UL BWP of cell #1 which require 2 bits. Alternatively, in the indicated entry/row SRS-OffsetCombo-r18, the UE is configured a 2-bit index for cell #1, and the UE is configured with 2 values in availableSlotOffsetList for the target UL BWP of cell #1 which require 1 bit. Similar issue applies to other Type-1B fields, such as Rate matching indicator and ZP CSI-RS trigger fields for DCI 1_3.
Therefore, the specifications need to also capture Type-1B fields and the legacy UE behavior for DCI field parsing (via truncation or zero-padding) can apply per “index” of the indicated entry/row of the Type-1B DCI field. It is noted that, for the TDRA field does not need to be handled as the joint table for TDRA is specified to be per BWP per cell. 
[bookmark: _Hlk149905801]Proposal 1: Capture the UE behavior agreed in RAN1#115 for DCI field parsing (via truncation or zero-padding) to apply per “index” of the indicated entry/row of a Type-1B field (other than TDRA).
· Adopt TP #1 for TS 38.213.

Handling invalid value for Type-1A DCI field: For an MC-DCI format 0_3/1_3, it is possible that a Type-1A DCI field, even after the DCI field size matching (via truncation or zero-padding) per agreement above from RAN1#115, still provides a value that is invalid for a co-scheduled cell. For example, the SRI field in DCI 1_3 can be configured as a Type-1A field and provide a value ‘11’ = 3, which is well-defined for cell #1 that is configured with  = 4 SRS resources, while for cell #2 with  = 3 SRS resources, only SRI values {0, 1, 2} are applicable and SRI = 3 is “reserved” for the cell. The UE behavior needs to be clarified in such cases. It is noted that, another agreement in RAN1#115 for using a common SRI indication table for all co-scheduled cells does not resolve this issue, as application of different values of  SRS resources is supported even within a same SRI indication table.
Similar issue applies for some other Type-1A fields with 2 or more bits, such as TPMI and CACP. It is noted that, for Type-1A fields with 1 bit, there is no issue, as per TS 38.212 v18.1.0, the UE does not apply the corresponding Type-1A fields to cells without corresponding configurations.
In RAN1#115, ignoring such invalid values was agreed as the UE behavior for the BWP indicator field (i.e., no BWP switching). However, such behavior cannot apply to other Type-1A fields, such as SRI or TPMI which are required for beam/precoder determination, or CACP which is necessary for channel access determination. One option is to restrict the configuration to preclude such invalid values. Another option is to drop the PUSCH/PDSCH due to inconsistent information. Another option is to have a rule for determining a valid value for the corresponding cell. 
Proposal 2: Define the UE behavior (“does not expect”, “drop”, “use a valid value”) at least for the following Type-1A fields, when a DCI format 0_3/1_3 provides a value that is invalid / inapplicable for a cell:
· SRI, TPMI, and CACP.

Handling invalid FDRA when DL cell combos are configured: The description in TS 38.212 v18.1.0 restricts use of invalid FDRA values for DCI format 1_3 to cases when ScheduledCellComboListDCI-1-3 is not configured. However, based on agreements in RAN1#114bis for enhanced Type-3 HARQ-ACK CB trigger and for HARQ-ACK CB retransmission and in RAN1#115 for SCell dormancy indication, DCI 1_3 can include invalid FDRA values even though ScheduledCellCombo-ListDCI-1-3 is configured, in which case invalid FDRA values are used for validation of such indications. Therefore, the restriction in TS 38.212 v18.1.0 should be removed. The issue was extensively discussed in the post-meeting email discussion [1], and was left for decision in RAN1#116.
Proposal 3: For DCI format 1_3:
· invalid FDRA values can be present regardless of whether or not ScheduledCellCombo-ListDCI-1-3 is configured;
· Adopt TP #2 for TS 38.212.

Handling invalid TCI state combinations: Per RAN1#112 agreement, the joint multi-cell table tci-ListDCI-1-3-r18 for configuration of TCI state combinations for DCI format 1_3 is provided by RRC signaling. However, unlike other Type-1B fields, entries TCI-DCI-1-3-r18 of the joint multi-cell TCI table tci-ListDCI-1-3-r18 are not configured by RRC, rather combinations of indexes of TCI states that are activated by MAC-CE commands for each cell from the set of cells. Accordingly, MAC-CE updates for the underlying TCI states can render the RRC-configured entries TCI-DCI-1-3-r18 inapplicable. 
For example, as shown in Figure 1, at time T0, the UE may have better channel conditions and a first set of MAC-CEs may activate a set of 8 TCI states, with codepoints 0-7, for each cell from a set of cells {1, 2, 3, 4}. Accordingly, RRC configures a joint multi-cell TCI table tci-ListDCI-1-3-r18 with up to 16 entries TCI-DCI-1-3-r18, with a certain entry, say entry #2, as follows: (7, 1, 2, 5). At a later time T1, the UE may have moved and/or may be experiencing degraded channel conditions, so a second MAC-CE updates the activated TCI states for cell #1 to include fewer, e.g., only 4 TCI states with codepoints 0-3. As shown in Figure 1, any entry of the joint multi-cell TCI table that includes a TCI state index >3 for cell #1, including entry #2, is no longer valid.
To avoid such issue, the need for replacing the signaling of tci-ListDCI-1-3-r18 from RRC to MAC-CE was extensively discussed in RAN1#115, but not agreed [2]. Therefore, RAN1 needs to define the UE behavior in case of such inconsistency. For example, the UE may discard the invalid TCI state or the corresponding PDSCH or may receive the PDSCH using a valid TCI state.
Proposal 4: Define the UE behavior (“discard”, “determine a valid TCI”) when a DCI 1_3 indicates a TCI state combination/entry TCI-DCI-1-3-r18 that includes an invalid/inapplicable TCI state that is not activated for a scheduled cell.
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Figure 1: invalid TCI state combination due to update of the activated TCI states

[bookmark: _Hlk142646935]“Indicated” TCI state for non-scheduled cells: The Rel-17 unified TCI framework supports indication of TCI state for a non-scheduled cell using a DCI format 1_1 or 1_2 with CRC scrambled by CS-RNTI and with repurposed fields and without DL assignment. Such TCI indication for non-scheduled cells can come “for free” for DCI format 1_3 and without the need for CS-RNTI, as a DCI format 1_3 indicates an entry TCI-DCI-1-3-r18 of the joint multi-cell TCI table tci-ListDCI-1-3-r18 that includes values for both co-scheduled cells and non-scheduled cells, when any. Therefore, it needs to be clarified in the specifications that TCI states included for non-scheduled cells provide “indicated” TCI states for the corresponding cells, similar to co-scheduled cells.
Proposal 5: Clarify the following in case of Rel-17 unified TCI framework:
· When a DCI format 1_3 indicates an entry TCI-DCI-1-3-r18 of the joint multi-cell TCI table tci-ListDCI-1-3-r18, the entry values corresponding to both scheduled and non-scheduled cells provide “indicated” TCI states for the corresponding cells;
· Adopt TP #3 for TS 38.214.

[bookmark: _Hlk149552356][bookmark: _Hlk142646950]Clarification about OLPC field in DCI 0_3: The OLPC field was introduced in Rel-16 URLLC to enable dynamic indication of power control parameters, so that DCI formats 0_1/0_2 can indicate a P0 value for the scheduled PUSCH. 
The OPLC field was agreed in RAN1#111 as a Type-1A field in DCI format 0_3, and was captured in TS 38.212 v18.1.0 as follows:
	-	Open-loop power control parameter set indication - bits applying to the scheduled cells with  independently, where  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
-	0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-	1 or 2 bits otherwise,
-	1 bit if SRS resource indicator is present in the DCI format 0_3;
-	1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-1 if SRS resource indicator is not present in the DCI format 0_3.


However, the above description in TS 38.212 is unclear as the SRI field in MC-DCI 0_3: (i) refers to multiple scheduled cells, and (ii) can be configured as Type-1A field or as Type-2 field. Therefore, the condition “if SRS resource indicator is [not] present” needs to apply on a per-cell basis, rather than per-DCI basis (as the current text in TS 38.212 v18.1.0 may imply).
Therefore, the description should be updated with “SRS resource indicator” replaced by “ corresponding to serving/scheduled cell index with  for the case of SRI-DCI0-3= type1a or SRI block corresponding to serving/scheduled cell index with  for the case of SRI-DCI0-3= type2”, as suggested in TP #4.
After clarifying the OLPC description in TS 38.212, RAN1 can discuss potential impact on TS 38.213 as suggested in TP #5.
Proposal 6: Clarify the description of the OLPC field in DCI format 0_3 by considering the SRI on a per-cell basis (rather than per-DCI basis).
· Adopt TP #4 for TS 38.212 and TP #5 for TS 38.213.

Two SRS resource sets for MC-DCI: Per Conclusion in RAN#97, multi-TRP operation was excluded for multi-cell scheduling. Accordingly, the fields corresponding to second TRP such as 2nd SRI, 2nd TPMI, and so on, were excluded from DCI 0_3/1_3. However, RAN1#112 inadvertently agreed to configuration of two SRS resource sets for DCI 0_3 and defined a certain default behavior. The latter RAN1 agreement is against the RAN Plenary guidance and should be reverted.
	Conclusion (RAN#97):
· Followings are excluded from multi-cell PDSCH/PUSCH scheduling in Rel-18.
· SCell schedules multiple cells including P(S)Cell
· Different SCS among co-scheduled cells
· Different carrier type (licensed or unlicensed, FR1 or FR2-1 or FR2-2) among co-scheduled cells
· Configuration of both multi-cell PDSCH/PUSCH scheduling and multi-TRP for a scheduled cell
· Support for any sidelink scheduling

Agreement (RAN1#110bis)
At least the following fields are excluded from DCI format 1_X/0_X:
· …
· Second TPC command for scheduled PUSCH 
· Second SRS resource indicator 
· Second Precoding information 
· Second PTRS-DMRS association 
· Second TPC command for scheduled PUCCH 

Agreement (RAN1#112)
If the UE is configured with two SRS resource sets with ‘codebook’ or ‘non-codebook’, a PUSCH scheduled by DCI format 0_X is always associated with the first SRS resource set with ‘codebook’ or ‘non-codebook’.



In addition to the above, maintaining the RAN1#112 agreement may also require unnecessary additional specifications in TS 38.213 for the UL power control procedure, such as when the UE is configured with two SRS resource sets but is provided only one SRI field by the scheduling DCI format.
Proposal 7: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 (it is against the RAN#97 Conclusion) and adopt the following: 
· A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for a serving cell when the UE is configured DCI format 0_3 for the serving cell.
· Note: Such update precludes unnecessary additional specifications for power control procedure in TS 38.213 (e.g., for the case of two SRS resource sets but only one SRI field).
· Adopt TP #6 for TS 38.214.

Indication of co-scheduled cells as dormant via SCell dormancy indication: Explicit and implicit (Case 1 and Case 2) SCell dormancy indication via MC-DCI 0_3/1_3 were agreed in RAN1#114bis and RAN1#115, respectively. A remaining clarification is about a restriction on cells that can be indicated as dormant. In legacy operation, such SCell dormancy indication is included only in a DCI format 0_1/1_1 that is provided by a PDCCH on the PCell and schedules the PCell (which can never become dormant). However, with MC-DCI, it is possible that the SCell dormancy indication is provided in a DCI format 0_3/1_3 that schedules one or more SCells. In such case, the UE does not expect the dormancy indication field to indicate switching to dormant BWP (i.e., value ‘0’ in the bitmap) for serving cells or dormancy cell groups that include non-dormant co-scheduled cells (with valid FDRA value) indicated by the MC-DCI format 0_3/1_3.
Proposal 8: A UE does not expect DCI format 0_3/1_3 to indicate serving cells or dormancy cell groups to switch to dormant BWP (value ‘0’ in the bitmap) when the serving cells or the dormancy cell groups include non-dormant cell(s) that are co-scheduled (with valid FDRA value) by DCI format 0_3/1_3.

Indication of dormant BWP, via BWP indicator field, for a non-dormant cell: With legacy SC-DCI, the specifications do not support SCell dormancy indication by directly indicating a dormant BWP in the BWP indicator field for a non-dormant cell; rather explicit field or implicit repurposing (Case 1 and Case 2 SCell dormancy indication) are used. However, with MC-DCI, the BWP indicator field is cell-common (Type-1A). Therefore, when a cell is non-dormant, a BWP indicator field of a DCI format 0_3/1_3 can indicate a dormant BWP for the cell. For example, a DCI format 0_3/1_3 schedules cells {1, 2, 3, 4}, and indicates a BWP index #1 for the cells, which is a non-dormant BWP for cells {1, 2, 3} while it is a dormant BWP for cell #4. Further discussion is needed, e.g., whether the FDRA can be valid for cell #4, and whether or not the UE switches cell #4 to the indicated dormant BWP. If valid FDRA is deemed allowed for the cell, it is reasonable that the UE switches to the dormant BWP and discards the scheduling for that cell.
[bookmark: _Hlk149916084]Proposal 9: Clarify the UE behavior when a BWP indicator field of a DCI format 0_3/1_3 indicates a BWP that is a dormant BWP for a non-dormant cell from the co-scheduled cells and the corresponding FDRA field value is valid.


CG/SPS activation or release: MC-DCI format 0_3/1_3 is agreed in association with C-RNTI and MCS-C-RNTI, while CG/SPS activation and release is assumed to be based on legacy SC-DCI formats associated with CS-RNTI. However, there was a new agreement in RAN1#114bis UE features where certain MC-DCI-capable UEs could potentially support SC-DCI only for self-scheduling of the scheduling cell, while other cells can only be scheduled via MC-DCI. More precisely, the following note was captured for FGs 49-1/2/1b/2b: “Note: Support of CCS with DL/UL DCI formats 1_1/1_2/0_1/0_2 is according to FG 6-10/18-5/18-5b” [3]. Therefore, for such UEs, there will be no legacy SC-DCI with CS-RNTI supported for cells in a set of cells other than the scheduling cell, so CG/SPS activation or release cannot be supported for such cells. To address this issue, MC-DCI format 0_3/1_3 should also support CS-RNTI since all fields necessary for CG/SPS activation release {NDI, HPN, RV, MCS, FDRA} are cell-specific / Type-2 fields and can be re-used as in legacy SC-DCI formats.

[bookmark: _Hlk149916102]Proposal 10: At least for MC-DCI-capable UEs not supporting cross-carrier scheduling (i.e., reporting FGs 49-1/2/1b/2b and not reporting FGs 6-10/18-5/18-5b), conclude on whether/how to support CG/SPS activation or release for cells in a set of cells other than the scheduling cell.

3 Remaining HARQ-ACK issues
The following issues related to HARQ-ACK codebooks and UCI multiplexing are discussed for MC-DCI format 0_3/1_3:
· Clarification on set indexes in the pseudo-code for Type-2 CB 
· HARQ-ACK skipping in case of BWP switching
· Threshold for UCI multiplexing on PUSCHs in presence of MC-DCI 
· UCI multiplexing on PUSCHs scheduled by SC-DCI or MC-DCI
· Applicability of UCI multiplexing on co-scheduled PUSCHs in absence of PUCCH
Clarification on set indexes in the pseudo-code for Type-2 CB: The counter DAI and the HARQ-ACK bits corresponding to MC-DCIs that are received in a same PDCCH MO were agreed to be ordered in ascending order of the smallest cell index among respective co-scheduled cells. However, the pseudo-code for Type-2 HARQ-ACK CB appends the corresponding HARQ-ACK bits in ascending order of the set index ‘s’. Although the specifications are functional, it is preferable to follow the agreement and accordingly adjust the pseudo-code. A proposal was suggested in RAN1#115 [4, 5], but was not complete. TP #7 intends to provide a complete solution.
[bookmark: _Hlk146878578]Proposal 11: For the Type-2 HARQ-ACK codebook, the usage of set index parameter s is clarified such that the agreed ordering of counter DAI / HARQ-ACK bits based on smallest cell index is preserved.
· Adopt TP #7 for TS 38.213.

HARQ-ACK skipping in case of BWP switching: In legacy single-cell operation, when an active DL BWP of a serving cell is switched after being scheduled by a DL DCI format (and the DL DCI format does not trigger the BWP switching), the UE does not include HARQ-ACK information bits associated with the DL DCI format in the Type-1 CB/Type-2 CB. Similar behavior can be considered for a DCI format 1_3 scheduling on cells from a set of serving cells. RAN1 needs to clarify the corresponding UE behavior, e.g., whether HARQ-ACK information bits are skipped only for the cell with BWP change or for the entire MC-DCI. Similar should be decided when the active UL BWP of the PCell / PUCCH-SCell / PUCCH-sSCell is switched. 
[bookmark: _Hlk146878559]Proposal 12: When a PDCCH MO for a PDCCH reception that provides a DCI format 1_3 is before an active DL BWP change on a serving cell from a set of cells, and the DCI format 1_3 does not trigger the DL BWP change for the serving cell, down-select from the following options:
· Option 1: HARQ-ACK information bits corresponding to the serving cell are skipped;
· Option 2: HARQ-ACK information bits corresponding to the entire DCI format 1_3 are skipped.
Also, conclude on similar issue for the case of UL BWP switching for the cell with PUCCH transmission.

Threshold for UCI multiplexing on PUSCHs in presence of MC-DCI: In Rel-17, when a UE multiplexes HARQ-ACK bits in a PUSCH, the UE determines the number of coded modulation symbols per layer and maps the HARQ-ACK symbols to the PUSCH REs either via puncturing or rate matching. In particular, if the number of HARQ-ACK bits to multiplex does not exceed 2 (0, 1 or 2 bits), the number of coded modulation symbols are reserved assuming 2 HARQ-ACK bits, and PUSCH REs are punctured. If the number of HARQ-ACK bits to multiplex is greater than 2, a number of PUSCH REs is determined and allocated for HARQ-ACK multiplexing based on the HARQ-ACK payload and data is then rate matched around the number of REs for HARQ-ACK. 
With rate matching, when the UE fails to determine the correct size of the Type-2 HARQ-ACK codebook due to missing DCIs, the gNB will try to decode PUSCH based on an incorrect/shifted mapping of coded modulation symbols to the REs, which results in PUSCH decoding failure at the gNB. One such case is the Type-2 HARQ-ACK CB is associated with only DCI, so the t-DAI handling cannot be invoked. However, such issue does not happen with puncturing. Accordingly, the threshold value of 2 bits was introduced to avoid PUSCH decoding error due to an incorrect HARQ-ACK payload size caused by missing one DCI scheduling 1 or 2 TBs. 
In Rel-18, missing a single MC-DCI 1_3 may result in more than 2 HARQ-ACK bits depending on the size of the set of cells and the number of TBs per PDSCH (if no spatial bundling). To avoid PUSCH buffer corruption due to one missed DCI format 1_3, the Rel-15 threshold of 2 bits should increase to  bits [TS 38.213] which is the maximum number of HARQ-ACK bits associated with a DCI format 1_3.
Proposal 13: For HARQ-ACK multiplexing on a PUSCH, when at least one serving cell in the PUCCH group is configured with DCI format 1_3, the threshold for switching between puncturing and rate matching is increased to  bits as the maximum number of HARQ-ACK bits associated with a DCI format 1_3.
· Adopt TP #8 for TS 38.212.
[bookmark: _Hlk149834988]UCI multiplexing on PUSCHs scheduled by SC-DCI or MC-DCI: DAI is agreed as a Type-1A (cell-common) field for DCI format 0_3/1_3. For Type-2 HARQ-ACK CB, when multiple HARQ-ACK CBs are multiplexed in different co-scheduled PUSCHs, a same UL DAI value will be indicated. If the DL DAI values are different for HARQ-ACK in different PUCCH slots, additional padding bits will be introduced when multiplexing in PUSCHs.
For example, in Figure 2, DL DAI for the HARQ-ACK CB in PUCCH#1 is 1 and DL DAI for the HARQ-ACK codebook in PUCCH#2 is 2, when the two HARQ-ACK CBs are multiplexed in co-scheduled PUSCH#1 and PUSCH#2, UL DAI value 2 applies to both HARQ-ACK CBs. As a result, there will be additional padding bits for the HARQ-ACK CB multiplexed in PUSCH#1.
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Figure 2
Conversely, if UL DAI indicates 1 and UE misses the last DCI for PUCCH#2, the UE will generate an incorrect HARQ-ACK payload. That issue does not exist for single cell PUSCH scheduling. To avoid such issues in some cases, when a PUCCH overlaps with a PUSCH scheduled by a Rel-17/single cell DCI format and a PUSCH scheduled by DCI format 0_3, the UE can multiplex the UCI in the PUSCH scheduled by the Rel-17/single cell DCI format.
Proposal 14: If a PUCCH overlaps with PUSCHs scheduled by SC-DCI formats and PUSCHs scheduled by a DCI format 0_3, the UE multiplexes the UCI in a PUSCH scheduled by an SC-DCI format as in Rel-17.
Applicability of UCI multiplexing on co-scheduled PUSCHs in absence of PUCCH: The following agreement was made in RAN1#110bis-e for multi-PUSCHs scheduled by a DCI format 0_1 on a serving cell. The same rule can apply to multi-PUSCHs scheduled by a DCI format 0_3 on multiple serving cells.
	Agreement (RAN1#110bis-e)
For multi-PUSCHs scheduled by DCI format 0_1 in Rel-16, when the corresponding UL grant indicates UL-TDAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex on any of the PUSCHs.


Proposal 15: For multi-PUSCHs scheduled by DCI format 0_3, when the corresponding UL grant indicates UL DAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex HARQ-ACK on any of the PUSCHs.
4 Remaining PDCCH monitoring issues
A remaining issue related to PDCCH monitoring for MC-DCI format 0_3/1_3 is to support Rel-17 search space sharing. In Rel-17, the search space sharing feature is defined as follows.
	Excerpt from [TS 38.213, v17.6.0]
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of a scheduling cell for detection of a first DCI format, other than DCI format 0_0 or DCI format 1_0, having a first size and scheduling 
-	PUSCH transmission or configured grant Type 2 PUSCH release on serving cell , or 
-	PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception on serving cell 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of the scheduling cell for detection of a second DCI format having a second size and associated with scheduling on serving cell  if the first size and the second size are same and if neither of search space sets  and  includes searchSpaceLinkingId.


[bookmark: _Hlk127406380]According to the description above, upon declaration of the search space sharing capability by the UE, the gNB can use the PDCCH candidate associated with serving cell  to transmit a PDCCH that schedules a PDSCH or PUSCH on serving cell . This feature provides gNB with increased scheduling flexibility and reduced PDCCH blocking. With multi-cell scheduling, “serving cell ” in the above excerpt can be extended to also include a set of cells configured for multi-cell scheduling along with the corresponding configured  value (nCI-Value).
Proposal 16: For a UE with search space sharing capability, clarify that “serving cell ” can include “set of cells MC-DCI-SetofCells associated with nCI-Value having value ” 
· Adopt TP #9 for TS 38.213.

5 Suggested TPs
This section includes suggested TPs to capture some of the proposals in the Tdoc.
TP #1 for Proposal 1 // DCI parsing per “index” of entry of Type-1B fields of MC-DCI
	TS 38.213 v18.1.0
If a bandwidth part indicator field is configured in a DCI format and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
-	for each information field in the DCI format 
-	if the size of the information field is smaller than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format information fields, respectively
-	if the size of the information field is larger than the one required for the DCI format interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, the UE uses a number of least significant bits of the DCI format equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format information fields, respectively
-	for a DCI format 0_3, or for a DCI format 1_3, and for an information field that includes a number of blocks [5, TS 38.212], the above procedures apply separately for each block of the information field 
-	for a DCI format 0_3, or for a DCI format 1_3, and for an information field (except for TDRA field) that indicates an entry, in a higher layer parameter list, that contains a corresponding index for each cell in the scheduled cell set [5, TS 38.212], the above procedures apply separately for each index of the entry indicated by the information field 
-	set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format  


TP #2 for Proposal 3 // Invalid FDRA handling for MC-DCI format 1_3
	TS 38.212 v18.1.0
-	Frequency domain resource assignment - number of bits determined by the following:
-	block number 1, block number 2,…, block number 
If ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is configured with more than one entry,  is the number of scheduled cells indicated by Scheduled cells indicator field; if ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is configured with only one entry, is the number of cells configured by higher layer parameter ScheduledCellCombo-ListDCI-1-3; otherwise,  is the number of cells in the scheduled cell set configured by higher layer parameter ScheduledCell-ListDCI-1-3. Each block corresponds to the frequency domain resource assignment for a cell, and the blocks are placed according to an ascending order of a serving cell index, with block number 1 corresponding to the frequency domain resource assignment for the cell with the smallest serving cell index. Each block is defined by the following fields:  
< unchanged part omitted >
If the higher layer parameter ScheduledCellCombo-ListDCI-1-3 for the scheduled cell set is not configured or if DCI format 1_3 is used for any of the indications as described in Clauses 9.1.4, 9.1.5, and 10.3 of [5, TS 38.213], each block is also used to indicate whether the corresponding cell is scheduled or not as follows:
-	if all bits of a block are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, the cell corresponding to the block is not scheduled; 
-	otherwise, the cell corresponding to the block is scheduled.  


TP #3 for Proposal 5 // “Indicated” TCI states for non-scheduled cells
	TS 38.214 v18.1.0
When tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, a UE configured with dl-OrJointTCI-StateList with activated TCI-State or ul-TCI-StateList with activated TCI-UL-State receives DCI format 1_1/1_2/1_3 providing indicated TCI-State(s) and/or TCI-UL-State(s) for a CC or all CCs in the same CC list configured by simultaneousU-TCI-UpdateList1-r17, simultaneousU-TCI-UpdateList2-r17, simultaneousU-TCI-UpdateList3-r17, simultaneousU-TCI-UpdateList4-r17. The DCI format 1_1/1_2/1_3 can be with or without, if applicable, DL assignment. If the DCI format 1_1/1_2/ is without DL assignment, the UE can assume the following:
-	CS-RNTI is used to scramble the CRC for the DCI
-	The values of the following DCI fields are set as follows:
-	RV = all '1's
-	MCS = all '1's
-	NDI = 0
-	Set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's for dynamicSwitch (same as in Table 10.2-4 of [6, TS 38.213]). 
If the DCI format 1_3 is without DL assignment for one or more cells from an indicated scheduled cell set scheduledCellListDCI-1-3-r18, the UE can assume the following:
-	C-RNTI is used to scramble the CRC for the DCI, and
-	FDRA blocks corresponding to the one or more cells are set to all '0's for FDRA Type 0, or all '1's for FDRA Type 1, or all '0's or all '1's for dynamicSwitch, or
-	the one or more cells are not included in the cell combination ScheduledCellCombo-ListDCI-1-3 indicated by the Scheduled cells indicator field.
After a UE receives an initial higher layer configuration of dl-OrJointTCI-StateList with more than one TCI-State and before application of an indicated TCI state from the configured TCI states:
-	The UE assumes that DM-RS of PDSCH and DM-RS of PDCCH and the CSI-RS applying the indicated TCI state are quasi co-located with the SS/PBCH block the UE identified during the initial access procedure



TP #4 & TP #5 for Proposal 6 // OLPC field for MC-DCI 
	TS 38.212 v18.1.0
-	Open-loop power control parameter set indication - bits applying to the scheduled cells with  independently, where  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
-	0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-	1 or 2 bits otherwise,
-	1 bit if SRS resource indicator  corresponding to serving/scheduled cell with index  for the case of SRI-DCI0-3= type1a or SRI block corresponding to serving/scheduled cell with index  for the case of SRI-DCI0-3= type2 is present in the DCI format 0_3;
-	1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-1 if SRS resource indicator  corresponding to serving/scheduled cell with index  for the case of SRI-DCI0-3= type1a or SRI block corresponding to serving/scheduled cell with index  for the case of SRI-DCI0-3= type2 is not present in the DCI format 0_3. 



	TS 38.213 v18.1.0
-	For , a  value, applicable for all , is provided by p0-NominalWithGrant, or  if p0-NominalWithGrant is not provided, for each carrier  of serving cell  and a set of values are provided by a set of p0 in P0-PUSCH-AlphaSet indicated by a respective set of p0-PUSCH-AlphaSetId for active UL BWP  of carrier  of serving cell 
-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId and if a DCI format scheduling the PUSCH transmission includes an SRI field, the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the SRI field in the DCI format [5, TS 38.212] and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values and determines the value of  from the p0-PUSCH-AlphaSetId value that is mapped to the SRI field value. If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId 
-	if the DCI format scheduling the PUSCH transmission includes two SRI fields and the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook', the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between a set of values for the two SRI fields and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values, and determines first and second values of  from the p0-PUSCH-AlphaSetId values that are mapped to the values of the first and second SRI fields, respectively.
-	if the DCI format scheduling the PUSCH transmission includes two SRI fields and the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'nonCodebook', the UE obtains a mapping from sri-PUSCH-PowerControlId in SRI-PUSCH-PowerControl between 
-	a set of values for the first SRI field value and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values, and determines the first value of  from the p0-PUSCH-AlphaSetId value that is mapped to the first SRI field value, and
-	a set of values associated with the second SRI field value for a same number of layers as indicated by the first SRI field [5, TS 38.212], and a set of indexes provided by p0-PUSCH-AlphaSetId that map to a set of P0-PUSCH-AlphaSet values, and determines the second value of  from the p0-PUSCH-AlphaSetId value that is mapped to the second SRI field value corresponding to Tables 7.3.1.1.2-28/29/30/31 of [5, TS 38.212].
-	If the DCI format also includes an open-loop power control parameter set indication field and a value of the open-loop power control parameter set indication field is '1' and if the DCI format scheduling the PUSCH transmission includes an SRI field [or provides an SRI index [5, TS 38.212]] for the corresponding serving cell, the UE determines a value of  from a first value in P0-PUSCH-Set with a p0-PUSCH-SetId value mapped to the SRI field value [or the SRI index[5, TS 38.212]].
-	If the UE is provided by SRI-PUSCH-PowerControl more than one values of p0-PUSCH-AlphaSetId 
-	if a DCI format scheduling the PUSCH transmission includes two SRI fields and an open-loop power control parameter set indication field and the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook'
-	if a value of the open-loop power control parameter set indication field is '0', the UE determines two values of  from the p0-PUSCH-AlphaSetId values in SRI-PUSCH-PowerControl that are mapped to the two SRI values corresponding to each SRS resource set with usage set to 'codebook'.
-	if a value of the open-loop power control parameter set indication field is '1', the UE determines two values of  from first values in P0-PUSCH-Set in P0-PUSCH-SetList and P0-PUSCH-Set in P0-PUSCH-SetList2 with p0-PUSCH-SetId values mapped to the two SRI values corresponding to each SRS resource set with usage set to 'codebook', respectively.
-	if a DCI format scheduling the PUSCH transmission includes two SRI fields and an open-loop power control parameter set indication field and the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'nonCodebook',
-	if a value of the open-loop power control parameter set indication field is '0', the UE determines two values of  from the p0-PUSCH-AlphaSetId values in SRI-PUSCH-PowerControl that are mapped to the first SRI field value corresponding to the first SRS resource set with usage set to 'nonCodebook' and to a second value, that is associated with the second SRI field value corresponding to Tables 7.3.1.1.2-28/29/30/31 of [5, TS 38.212] for a same number of layers as indicated by the first SRI field value, corresponding to the second SRS resource set with usage set to 'nonCodebook'.
-	if a value of the open-loop power control parameter set indication field is '1', the UE determines two values of  from first values in P0-PUSCH-Set in P0-PUSCH-SetList and P0-PUSCH-Set in P0-PUSCH-SetList2 with p0-PUSCH-SetId values mapped to the first SRI field value corresponding to the first SRS resource set with usage set to 'nonCodebook, and a second value, that is associated with the second SRS field value corresponding to Tables 7.3.1.1.2-28/29/30/31 of [5, TS 38.212] for a same number of layers as indicated by the first SRI field value, corresponding to the second SRS resource set with usage set to 'nonCodebook', respectively.
-	if the UE is not provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' and if the PUSCH transmission, except for the PUSCH retransmission corresponding to a RAR UL grant, is scheduled by a DCI format that does not include an SRI field, or if SRI-PUSCH-PowerControl is not provided to the UE, , 
-	if P0-PUSCH-Set is provided to the UE and the DCI format includes an open-loop power control parameter set indication field, the UE determines a value of  from
-	a first P0-PUSCH-AlphaSet in p0-AlphaSets if a value of the open-loop power control parameter set indication field is '0' or '00'
-	a first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '1' or '01'
-	a second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value if a value of the open-loop power control parameter set indication field is '10'
-	else, the UE determines  from the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets
-	if the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook' and the PUSCH transmission is scheduled by a DCI format that does not include an SRI field and includes an SRS resource set indicator field with value 10 or 11
-	if P0-PUSCH-Set is provided to the UE and the DCI format includes an open-loop power control parameter set indication field, the UE determines first and second values of  respectively associated with the first and second SRS resource set as
-	first and second P0-PUSCH-AlphaSet in p0-AlphaSets if the open-loop power control parameter set indication value is '0' or '00'
-	first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList and first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList2, respectively, if the open-loop power control parameter set indication value is '1' or '01'
-	second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList and second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID in p0-PUSCH-SetList2, respectively, if the open-loop power control parameter set indication value is '10' or '11'
-	else, the UE determines first and second values  respectively associated with the first and second SRS resource set from the values of the first and second P0-PUSCH-AlphaSet in p0-AlphaSets, respectively
-	if the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', and the PUSCH transmission is scheduled by a DCI format that does not include an SRI field and includes an SRS resource set indicator field with value '00'
-	if the UE is provided P0-PUSCH-Set and the DCI format includes an open-loop power control parameter set indication field, the UE determines a value of  as
-	first P0-PUSCH-AlphaSet in p0-AlphaSets if the open-loop power control parameter set indication value is '0' or '00'
-	first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList, if the open-loop power control parameter set indication value is '1' or '01'
-	second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList, if the open-loop power control parameter set indication value is '10' or '11'
-	else, the UE determines a value of  from the value of the first P0-PUSCH-AlphaSet in p0-AlphaSets 
-	if the UE is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', and the PUSCH transmission is scheduled by a DCI format that does not include an SRI field and includes an SRS resource set indicator field with value '01'
-	if P0-PUSCH-Set is provided to the UE and the DCI format includes an open-loop power control parameter set indication field, the UE determines a value of  as
-	second P0-PUSCH-AlphaSet in p0-AlphaSets if the open-loop power control parameter set indication value is '0' or '00'
-	first value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID value in p0-PUSCH-SetList2, if the open-loop power control parameter set indication value is '1' or '01'
-	second value in P0-PUSCH-Set with the lowest p0-PUSCH-SetID in p0-PUSCH-SetList2, if the open-loop power control parameter set indication value is '10' or '11'
-	else, the UE determines a value of  from the value of the second P0-PUSCH-AlphaSet in p0-AlphaSets 



TP #6 for Proposal 7 // Exclusion of two SRS resource sets for MC-DCI 
	TS 38.214 v18.1.0
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610][bookmark: _Toc155777399]6.1.1.1	Codebook based UL transmission
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2, DCI format 0_3 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, or semi-statically configured to operate according to Clause 6.1.2.3, the UE determines its PUSCH transmission precoder(s) based on SRI(s), TPMI(s) and the transmission rank, where the SRI(s), TPMI(s) and the transmission rank are given by DCI fields of one or two SRS resource indicators and one or two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2  or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3 or given by srs-ResourceIndicator, srs-ResourceIndicator2, precodingAndNumberOfLayers, and precodingAndNumberOfLayers2 according to clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. Only one or two SRS resource sets can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook', and only one or two SRS resource sets can be configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook'. 
[bookmark: _Hlk86172259]When only one SRS resource set is configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clauses 7.3.1.1.2, 7.3.1.1.3 and 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_1, 0_2 and 0_3 or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. When A UE does not expect two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'codebook' for a serving cell, when the serving cell is included in scheduledCellListDCI-0-3-r18 for a set of serving cells provided by mc-DCI-SetOfCellsToAddModList-r18, SRI and TPMI are given by the DCI fields of one SRS resource indicator and one Precoding information and number of layers in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI and TPMI to one or more PUSCH repetitions according to the first SRS resource set. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI. 
< unchanged part omitted >

[bookmark: _Toc11352141][bookmark: _Toc20318031][bookmark: _Toc27299929][bookmark: _Toc29673202][bookmark: _Toc29673343][bookmark: _Toc29674336][bookmark: _Toc36645566][bookmark: _Toc45810611][bookmark: _Toc155777400]6.1.1.2	Non-Codebook based UL transmission
[bookmark: _Hlk494787623]For non-codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2, DCI format 0_3 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, DCI format 0_3 or semi-statically configured to operate according to Clause 6.1.2.3, the UE can determine its PUSCH precoder(s) and transmission rank based on the SRI(s) when multiple SRS resources are configured, where the SRI(s) is given by one or two SRS resource indicator(s) in DCI according to clause 7.3.1.1.2 and 7.3.1.1.3 of [5, 38.212] for DCI format 0_1 and DCI format 0_2, or the SRI is given by one SRS resource indicator in DCI according to clause 7.3.1.1.4 of [5, 38.212] for DCI format 0_3, or the SRI is given by srs-ResourceIndicator according to clause 6.1.2.3, or SRIs given by srs-ResourceIndicator and srs-ResourceIndicator2 according to clause 6.1.2.3.. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2 in SRS-config, respectively. The UE shall use one or multiple SRS resources for SRS transmission, where, in a SRS resource set, the maximum number of SRS resources which can be configured to the UE for simultaneous transmission in the same symbol and the maximum number of SRS resources are UE capabilities. The SRS resources transmitted simultaneously occupy the same RBs. Only one SRS port for each SRS resource is configured. Only one or two SRS resource sets can be configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', and only one or two SRS resource sets can be configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', SRIs are given by the DCI fields of two SRS resource indicators in clauses 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2 and the UE applies the indicated SRI(s) to one or more PUSCH repetitions according to the associated SRS resource set of a PUSCH repetition according to clause 6.1.2.1. When A UE does not expect two SRS resource sets are configured in srs-ResourceSetToAddModList with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' for a serving cell, when the serving cell is included in scheduledCellListDCI-0-3-r18 for a set of serving cells provided by mc-DCI-SetOfCellsToAddModList-r18, SRI is given by the DCI field of one SRS resource indicator in clause 7.3.1.1.4 of [5, TS 38.212] for DCI format 0_3 and the UE applies the indicated SRI to one or more PUSCH repetitions according to the first SRS resource set. The maximum number of SRS resources per SRS resource set that can be configured for non-codebook based uplink transmission is 1, 2, 4 or 8 depending on UE capability. Each of the indicated SRIs in slot n is associated with the most recent transmission of SRS resource(s) of associated SRS resource set identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI. When two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook', the UE is not expected to be configured with different number of SRS resources in the two SRS resource sets.  


TP #7 for Proposal 11 // Set index in pseudo-code of Type-2 HARQ-ACK codebook
	TS 38.213 v18.1.0
If a UE is provided by MC-DCI-SetofCellsToAddModList a number of sets of serving cells and is provided USS sets to monitor PDCCH for detection of DCI format 1_3, the UE separately applies the following procedures for determining a corresponding second Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from a set of serving cells from the procedures for determining a first Type-2 HARQ-ACK sub-codebook for scheduling cells associated with DCI formats that do not schedule PDSCH receptions on more than one serving cells. The UE concatenates the second Type-2 HARQ-ACK sub-codebook to a first Type-2 sub-codebook that the UE determines in association with unicast SPS PDSCH receptions or with any unicast DCI format scheduling PDSCH reception on a single serving cell, or having associated HARQ-ACK information without scheduling a PDSCH reception as described in this clause.  
Denote by  the number of bits for the counter DAI field in DCI format 1_3 and set . Denote by  the value of the counter DAI in a DCI format 1_3 scheduling PDSCH receptions on more than one serving cells from the set of with the smallest serving cell index c among the more than one serving cells with index , in PDCCH monitoring occasion  according to Table 9.1.3-1. Denote by  the value of the total DAI in DCI format 1_3 scheduling PDSCH receptions on more than one cells in PDCCH monitoring occasion  according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats 1_3 in PDCCH monitoring occasion  that schedule more than one PDSCH receptions on respective more than one serving cells from a set of serving cells. 
The UE determines the , for a total number of  HARQ-ACK information bits in the second Type-2 HARQ-ACK sub-codebook according to the following pseudo-code. 
Set  to the maximum number of serving cells in ScheduledCell-ListDCI-1-3 of a set of serving cells provided by MC-DCI-SetofCells, across the number of sets of serving cells, that can be scheduled PDSCH receptions by DCI format 1_3
Set  to the maximum total number of TBs in PDSCH receptions that can be scheduled by a DCI format 1_3 over more than one serving cells in a set of serving cells across the number of sets of serving cells
Set  to the number of sets of serving cells MC-DCI-SetofCells in a PUCCH group
Set  to the number of serving cells, across  sets of serving cells in the PUCCH group
Set  to index of sets of serving cells, 
Set  to index of serving cells, , lower index corresponds to lower RRC index of corresponding cell
Set  to the index of a serving cell, in a set of indexes of serving cells arranged in ascending order, from the set of  serving cells, 
Set  – PDCCH monitoring occasion index for detection of a DCI format 1_3 scheduling PDSCH receptions on serving cells from a set of serving cells: lower index corresponds to earlier PDCCH monitoring occasion
Set 
Set 
Set 
Set 
Set  to the number of PDCCH monitoring occasions
while 
	
if harq-ACK-SpatialBundlingPUCCH is not provided,
while  
if there is a PDSCH reception on serving cell  scheduled by a DCI format scheduling are more than one PDSCHs providing respective more than one transport blocks for respective more than one HARQ processes with enabled HARQ-ACK information on respective more than one serving cells from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion   and c is the smallest serving cell index among the more than one serving cells where set  includes serving cell 
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
while 
if the UE is scheduled PDSCH reception on serving cell , if any, from the more than one serving cells of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells of set 
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell
;
else
 = HARQ-ACK information bit corresponding to the transport block of this cell
;
end if
end if
;
end while
while  
= NACK;
;
end while
;
end if
;
end while
else
while  
if there is a PDSCH reception on serving cell  scheduled by a DCI format scheduling are more than one PDSCHs providing a transport block for a HARQ process with enabled HARQ-ACK information on respective more than one serving cells from the set  of serving cells associated with PDCCH in PDCCH monitoring occasion  and c is the smallest serving cell index among the more than one serving cells where set  includes serving cell 
if 
; 
end if
; 
if 
; 
else 
;
end if
;
;
while 
if the UE is scheduled PDSCH reception for transport blocks with enabled HARQ-ACK information on serving cell , if any, from the more than one serving cells of set 
if maxNrofCodeWordsScheduledByDCI is 2 for serving cell , if any, from the more than one serving cells of set 
if the PDSCH reception provides two transport blocks
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
			else
 = HARQ-ACK information bit corresponding to the first transport block of this cell
			end if
else
	= HARQ-ACK information bit of this cell
end if
;
end if
;
end while
while  
= NACK;
;
end while
;
end if
;
end while
end if 
; 
end while
; 
if UE does not set  and 
; 
end if
;
if 
; 
end if
if harq-ACK-SpatialBundlingPUCCH is not provided,
 
else
 
end if
 for any  .


TP #8 for Proposal 13 // Revised threshold for UCI multiplexing on PUSCH in presence of MC-DCI
	[TS 38.212 V18.1.0]
[bookmark: _Toc146188044][bookmark: _Toc156204679]6.2.7	Data and control multiplexing
< unchanged part omitted >











Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .
For the remaining of this clause, set  to , where  is defined in Clause 9.1.3.1 of [TS 38.213], if UE is configured to monitor DCI format 1_3 for at least one serving cell in the PUCCH group, otherwise set  to 2.    

If frequency hopping is configured for the PUSCH, 
< unchanged part omitted >
-	if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let:

-	;

-	;


-	if the number of HARQ-ACK information bits is more than ,; otherwise, 

-	;


-	 if the number of HARQ-ACK information bits is no more than , and  otherwise; and


-	 if the number of HARQ-ACK information bits is no more than , and  otherwise;
< unchanged part omitted >
Step 1:
< unchanged part omitted >
if the number of HARQ-ACK information bits to be transmitted on PUSCH is no more than 0,1 or 2 bits and without CG-UCI:
the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Clause 6.3.2.4.2.1, by setting;
< unchanged part omitted >
Step 2:
if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bits is more than  or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH:
< unchanged part omitted >
Step 5:
if HARQ-ACK is present for transmission on the PUSCH without CG-UCI and the number of HARQ-ACK information bits is no more than :
< unchanged part omitted >



TP #9 for Proposal 16 // Search space sharing for MC-DCI 
	[TS 38.213 V18.1.0]
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of a scheduling cell for detection of a first DCI format, other than DCI format 0_0 or DCI format 1_0, having a first size and scheduling 
-	PUSCH transmission or configured grant Type 2 PUSCH release on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value , or 
-	PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level  in CORESET  associated with search space set  of the scheduling cell for detection of a second DCI format having a second size and associated with scheduling on serving cell  or a set of cells MC-DCI-SetofCells associated with nCI-Value having value , if the first size and the second size are same and if neither of search space sets  and  includes searchSpaceLinkingId. 



6 Conclusions
This contribution considered remaining issues for multi-cell scheduling of PDSCHs/PUSCHs using a single DCI format and provided the following proposals.
Proposal 1: Capture the UE behavior agreed in RAN1#115 for DCI field parsing (via truncation or zero-padding) to apply per “index” of the indicated entry/row of a Type-1B field (other than TDRA).
· Adopt TP #1 for TS 38.213.
Proposal 2: Define the UE behavior (“does not expect”, “drop”, “use a valid value”) at least for the following Type-1A fields, when a DCI format 0_3/1_3 provides a value that is invalid / inapplicable for a cell:
· SRI, TPMI, and CACP.

Proposal 3: For DCI format 1_3:
· invalid FDRA values can be present regardless of whether or not ScheduledCellCombo-ListDCI-1-3 is configured;
· Adopt TP #2 for TS 38.212.

Proposal 4: Define the UE behavior (“discard”, “determine a valid TCI”) when a DCI 1_3 indicates a TCI state combination/entry TCI-DCI-1-3-r18 that includes an invalid/inapplicable TCI state that is not activated for a scheduled cell.

Proposal 5: Clarify the following in case of Rel-17 unified TCI framework:
· When a DCI format 1_3 indicates an entry TCI-DCI-1-3-r18 of the joint multi-cell TCI table tci-ListDCI-1-3-r18, the entry values corresponding to both scheduled and non-scheduled cells provide “indicated” TCI states for the corresponding cells;
· Adopt TP #3 for TS 38.214.

Proposal 6: Clarify the description of the OLPC field in DCI format 0_3 by considering the SRI on a per-cell basis (rather than per-DCI basis).
· Adopt TP #4 for TS 38.212 and TP #5 for TS 38.213.

Proposal 7: Revert the RAN1#112 agreement on configuration of two SRS resource sets for DCI 0_3 (it is against the RAN#97 Conclusion) and adopt the following: 
· A UE does not expect to be configured more than one SRS resource set with ‘codebook’ or ‘non-codebook’ for a serving cell when the UE is configured DCI format 0_3 for the serving cell.
· Note: Such update precludes unnecessary additional specifications for power control procedure in TS 38.213 (e.g., for the case of two SRS resource sets but only one SRI field).
· Adopt TP #6 for TS 38.214.

Proposal 8: A UE does not expect DCI format 0_3/1_3 to indicate serving cells or dormancy cell groups to switch to dormant BWP (value ‘0’ in the bitmap) when the serving cells or the dormancy cell groups include non-dormant cell(s) that are co-scheduled (with valid FDRA value) by DCI format 0_3/1_3.
Proposal 9: Clarify the UE behavior when a BWP indicator field of a DCI format 0_3/1_3 indicates a BWP that is a dormant BWP for a non-dormant cell from the co-scheduled cells and the corresponding FDRA field value is valid.

Proposal 10: At least for MC-DCI-capable UEs not supporting cross-carrier scheduling (i.e., reporting FGs 49-1/2/1b/2b and not reporting FGs 6-10/18-5/18-5b), conclude on whether/how to support CG/SPS activation or release for cells in a set of cells other than the scheduling cell.
Proposal 11: For the Type-2 HARQ-ACK codebook, the usage of set index parameter s is clarified such that the agreed ordering of counter DAI / HARQ-ACK bits based on smallest cell index is preserved.
· Adopt TP #7 for TS 38.213.
Proposal 12: When a PDCCH MO for a PDCCH reception that provides a DCI format 1_3 is before an active DL BWP change on a serving cell from a set of cells, and the DCI format 1_3 does not trigger the DL BWP change for the serving cell, down-select from the following options:
· Option 1: HARQ-ACK information bits corresponding to the serving cell are skipped;
· Option 2: HARQ-ACK information bits corresponding to the entire DCI format 1_3 are skipped.
Also, conclude on similar issue for the case of UL BWP switching for the cell with PUCCH transmission.
Proposal 13: For HARQ-ACK multiplexing on a PUSCH, when at least one serving cell in the PUCCH group is configured with DCI format 1_3, the threshold for switching between puncturing and rate matching is increased to  bits as the maximum number of HARQ-ACK bits associated with a DCI format 1_3.
· Adopt TP #8 for TS 38.212.

Proposal 14: If a PUCCH overlaps with PUSCHs scheduled by SC-DCI formats and PUSCHs scheduled by a DCI format 0_3, the UE multiplexes the UCI in a PUSCH scheduled by an SC-DCI format as in Rel-17.
Proposal 15: For multi-PUSCHs scheduled by DCI format 0_3, when the corresponding UL grant indicates UL DAI but a PUCCH with HARQ-ACK is absent throughout the multi-PUSCHs, the UE does not multiplex HARQ-ACK on any of the PUSCHs.
Proposal 16: For a UE with search space sharing capability, clarify that “serving cell ” can include “set of cells MC-DCI-SetofCells associated with nCI-Value having value ” 
· Adopt TP #9 for TS 38.213.

[bookmark: _GoBack]
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