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Introduction
In the following, some questions relevant to DCI content under agenda point 7.1.3.1 is provided based on the views expressed in the contributions (listed in the appendix) and the agreements and working assumptions from previous meetings (summarized below)
Summary
DCI size matching and padding
Several contributions addressed the issue of DCI size alignment to meet the DCI size budget. Currently, there several DCI size check points in 38.212 and it is not always clear in which order the different checkpoints should be taken or how they interact with each other. The different contributions partially overlapped each other but R1-1813470 seems to be the most comprehensive of the proposals.
Proposal: Discuss further, use R1-1813470 as a starting point.
DCI size for 2-0/2-1
At RAN1#92bis, the following was agreed:
Agreements:
Confirm the following working assumption:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP

However, 212 seems to only cover the case when 2-2 and 2-3 are smaller than 0-0/1-0 and not the case when 2-2 or 2-3 is larger. It is reasonable to assume that the UE is not expected to handle the latter case.
Proposal: Adopt the text proposal below for 38.212.
7.3.1.3 DCI formats for other purposes
< Unchanged parts are omitted >
[bookmark: _Toc524727102]7.3.1.3.3	Format 2_2
< Unchanged parts are omitted >
The number of information bits in format 2_2 shall be equal to or less than the payload size of format 1_0 monitored in common search space in the same serving cell. If the number of information bits in format 2_2 is less than the payload size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_2 until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.
[bookmark: _Toc524727103]7.3.1.3.4	Format 2_3
< Unchanged parts are omitted >
The number of information bits in format 2_3 shall be equal to or less than the payload size of format 1_0 monitored in common search space in the same serving cell. If the number of information bits in format 2_3 is less than the payload size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_3 until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.


Number of bits for time-domain allocation
The size of the time-domain allocation fields for DCI formats 0-1 and 1-1 are defined by the number of entries in pusch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList, respectively, according to 38.212. However, 38.214 states that in case these higher-layer parameters are not provided, defaults tables are used instead. In this case, 38.212 will not reflect the correct size of the time-domain allocation field. 
Proposal: Adopt the draft CR for 38.212 in R1-1813399.
Agreements missing in the specifications
The following agreement from RAN1#94 seems to be missing in 38.213:
Agreements:
· Capture the following conclusion in 38.213 (with the clarification that “DCI” refers to “consistent DCI”)
7) Processing no more than one DCI with each RNTI in each of Type 0 CSS, Type 0A CSS, Type 1 CSS, Type 2 CSS, Type 3 CSS excluding unicast DCI per slot

Proposal: Adopt the text proposal below for 213.
10.1 UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
If a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets.  

If a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with an SI-RNTI, a P-RNTI, an RA-RNTI, an SFI-RNTI, an INT-RNTI, a TPC-PUSCH-RNTI, a TPC-PUCCH-RNTI, or a TPC-SRS-RNTI, the UE is not expected to process more than one DCI with each of these RNTIs per slot.


Inter-spec alignment
Semi-persistent-CSI is activated by DCI format 0-1 but not by 0-0. This is captured in 212 but the text in 214 does not match 212.
Proposal: Adopt the text proposal below for 214.
6.1.4.1            Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI, and 
for a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI,
[bookmark: _Toc525748117]< Unchanged parts are omitted >
6.1.4.2	Transport block size determination
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI. And
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI. 


Handling of fallback and non-fallback DCI having the same size (overlapping search spaces)
DCI format 0-1 (or 1-1) can be configured such that the size equals that of DCI format 0-0/1-0. At RAN1#94bis, it was agreed to pad DCI format 1-0 (or 1-1) when this case happen to avoid ambiguities in case of overlapping search spaces. There was some discussion after RAN1#94bis on the reflector (and in the contributions) questioning whether this is needed or not. 
Proposal: Discuss.
Appendix: Proposals in the summarized contributions
R1-1812181 (Huawei)
· Proposal 1: The ‘different DCI sizes’ in TS38.212 Subclause 7.3.1.1.1, 7.3.1.2.1 should be further explained. Adopt the changes in the accompanied in Draft_CR_1.   
· Proposal 2: When CSS with Fallback DCI and USS with non-Fallback DCI are associated with the same CORESET, UE only expect the PDCCH candidates of CSS is transmitted. Adopt the changes in the accompanied in Draft_CR_2.
· Observation 1: The agreement on padding bit on DCI format 0-1 and/or DCI format 1-1 according to the payload size of DCI format 0-0/1-0 will introduce unnecessary overhead, and substantially complicate the DCI payload determination. 
· Proposal 3:  If Fallback DCI and non-Fallback DCI have the same DCI payload size and with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI, UE expects that only one type of DCI format is transmitted among the overlapped PDCCH candidates:
· When CSS with Fallback DCI and USS with non-Fallback DCI are overlapped, UE only expect that the PDCCH candidates for Fallback DCI is transmitted.
· When USS with Fallback DCI and USS with non-Fallback DCI are overlapped, UE only expect that the PDCCH candidates for non-Fallback DCI is transmitted.
· Proposal 4: UE does not expect that the size of information bits of DCI format 2_2, or DCI format 2_3, is larger than the payload size of DCI format 1_0 in CSS. Adopt the changes in the accompanied Draft_CR_4.
· Proposal 5: Remove the descriptions of DCI format 0_0 with CRC scrambled by SPS-CSI-RNTI in TS38.214 Subclause 6.1.4.1 and 6.1.4.2. Adopt the changes in the accompanied Draft_CR_5.
· Proposal 6: Capture the agreement of ‘Processing no more than one DCI with each RNTI in each of Type 0 CSS, Type 0A CSS, Type 1 CSS, Type 2 CSS, Type 3 CSS excluding unicast DCI per’ in TS38.213 Subclause 10.1. Adopt the changes in the accompanied Draft_CR_6.
· Proposal 7: The total BDs/CCEs limit is determined by the number of configured downlink cells.
· Proposal 8: For determination of total BDs/CCEs limit, the numerology of an active downlink cell is the numerology of the active DL BWP in the cell, and the numerology of an inactive downlink cell is the numerology of the first active DL BWP of the cell.
· Proposal 9: The maximum number of BDs/CCEs monitored by the UE for a serving cell is determined by the numerology of active BWP. 
· Proposal 10: For cross-carrier scheduling in Case 4, Case 6-2, and Case 7-2, per scheduled CC limit is necessary and the network ensures no overbooking based on non-CA case occurs for SCell.
· Proposal 11: Search space mapping between the SS set within the active BWP of the scheduling cell and the SS set within the active BWP of the scheduled cell is needed.
R1-1812288 (vivo)
· Proposal 1: A UE monitors DCI format 1_0/0_1 in a type-3 CSS only if dci-Format0-0-AndFormat1-0 is configured for the type-3 CSS.
· Proposal 2: If a UE has not received a MAC CE activation command for the CORESET provided by commonControlResourceSet without TCI states, the UE assumes the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.
· Proposal 3: It should be clarified whether the TCI state in PDSCH-Config can be used for commonControlResourceSet in PDCCH-ConfigCommon.
· Proposal 4: If a UE receives a MAC CE activation command for the CORESET provided by commonControlResourceSet, the TCI state ID field in the MAC CE activation command indicates a TCI-state in the PDSCH-Config of the DL BWP.
· Proposal 5: If a secondary cell is deactivated for a UE, the SCS of the BWP indicated by firstActiveDownlinkBWP-Id of the secondary cell is used for determining the total number of PDCCH candidates and non-overlapped CCEs. 
· Proposal 6: The maximum number of CA capability for PDCCH is defined per cell group of a UE for NR-NR DC.
R1-1812346 (MediaTek)
· CR to 38.213 for PDCCH maintenance
· (Relates to slot configuration in 213)
R1-1812380 (ZTE)
· Proposal 1: For cross-carrier scheduling, only the nrofCandidates of search space set  configured in scheduled cell will be used in the search space  generation in the scheduling cell. Other parameters of search space set  will be only from the scheduling cell. With the current specification the mechanism in RAN1 is complete. Some descriptions may need to be changed in RRC.
· Proposal 2: In the current specification, it is unclear about for condition to count DCI format sizes and to align DCI sizes among different DCI formats. Therefore, we suggest that the text in attachment CR1 should be added into TR 38.212.
· Proposal 3: It should be clarified when one UE needs to monitor USS DCI format 1-0/0-0 in the Type 3 CSS. Therefore, we suggest that the text in attachment CR2 should be added into TR 38.213.
R1-1812444 (Fujitsu)
Not available.
R1-1812470 (Intel)
· Proposal 1
· Solution 1 suggested by RAN2 (as originally suggested by RAN1) is the preferred solution from RAN1 perspective as it facilitates a search space set dimensioning by the gNB scheduler towards optimizing the USS hashing function to minimize PDCCH blocking.
· RAN1 to confirm the two issues asked by RAN2 indicating the following:
· tci-PresentInDCI is one parameter in addition to nrofCandidates that can be benefit from separate configuration in the scheduled cell;
· the search space ID configured in a scheduled cell (that may be used to link to the search space set and CORESET in a scheduling cell) need not always be configured as part of the active DL BWP of the scheduled cell.
· Proposal 2
· For determination of BD/CCE limits in CA configurations, the following is adopted:
· The configured number of DL CCs is used (current RAN1 agreement)
· The SCS for a DL CC is assumed as the lowest SCS of all configured DL BWPs in a configured DL CC (agreement from RAN1 #94bis is updated from use of “SCS of active DL BWP”)
R1-1812549 (LG)
· Proposal 1: If the monitoring occasions of the search space sets are overlapped in time and the search space sets are associated with different CORESETs having different QCL-TypeD properties, and if the UE can receive the different CORESETs simultaneously, the UE monitors both search space sets.  

------------------------------------------- Text proposal starts for TS 38.213, Section 10.1 ---------------------------------------
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCHs in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties on active DL BWP(s) of one or more cells, and
-  is not capable to receive the different QCL-TypeD properties simultaneously
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell with the lowest index from the one or more cells that corresponds to the CSS set with the lowest index, if any; otherwise, to the USS set with the lowest index 
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -  the number of active TCI states is determined from the multiple CORESETs
------------------------------------------- Text proposal ends for TS 38.213, Section 10.1 -----------------------------------------

· Proposal 2: For a Type0 CSS, both K0 and Threshold-Sched-Offset are considered for determining duration of default PDSCH beam.
R1-1812603 (CATT)
· Proposal 1: The DCI size matching procedure is incomplete in 38.212. A correction according to Table 2 is needed.
· Proposal 2: For a cross-scheduled cell a UE is provided with at least one search space configuration in the scheduled cell, where the value of the CORESET ID indicates a CORESET on the scheduling cell where the UE monitors the PDCCH candidates configured in this search space configuration.
· Proposal 3: All the search space parameters configured in scheduled cell may be applied when monitored in a CORESET on the scheduling cell. Restrictions such as search space type can be handled by the RRC field descriptions. 
· Proposal 4: In order to calculate the number of BDs in MCG and SCG, MN should exchange the number of cells per numerology on MCG, the total number of cells per numerology, the number of UE CA capability in MCG and the UE reported CA capability in case of NR-NR DC.
· Proposal 5: In cross-carrier scheduling case, the total number of BD/CCEs per numerology per slot can be split across CCs, subject to the non-CA limit on each CC.
· Proposal 6: The input of interleaver function ƒ() should be modified as the index of logical REG bundle constituting a logical CCE.
R1-1812834 (OPPO)
· Observation 1: If allowing nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, RAN1 solution in [1] can work.
· In case a search space set ID configured in the active BWP of the scheduling cell is not configured in the scheduled cell, the nrofCandidates configured in the search space set in the active BWP of the scheduling cell is used for all SCells.
· Observation 2: RAN2 solution 1 in [2] can only work in case all search space set IDs configured for the active DL BWP in the scheduling cell can be found in the search space configuration for the active DL BWP in the scheduled cell. If the BWP containing the needed search space set IDs is not active in the scheduled cell, BWP switching is needed.
· Observation 3: If only nrofCandidates configued in active DL BWP in the scheduled cell can be used for nrofCandidates mapping, RAN2 solution 1 in [2] can work by using “intra-BWP IDs” instead of absolute search space set IDs.
· If the number of search space sets configured in the active BWP of the scheduled cell N is smaller than that configured in the active BWP of the scheduled cell M, the nrofCandidate configured in the search space set with intra-BWP ID ≥ (M-N) in the active BWP of the scheduling cell is used for all SCells.
· Observation 4: RAN2 solution 2 in [2] is not desirable because it faces to similar problems with solution 1, but is much more complicated and may conflict with search space set configurations for self-carrier scheduling in the scheduling cell.
· Proposal: Down-select from two options below:
· Opt.1: If RAN2 can agree to allow nrofCandidates configued in non-active BWPs in the scheduled cell to be used for nrofCandidates mapping, adopt RAN1 solution in [1].
· Opt.2: If RAN2 requires that only nrofCandidates configued in the active BWP in the scheduled cell can be used for nrofCandidates mapping, adopt RAN2 solution 1 in [2] by using “intra-BWP IDs” instead of absolute search space set IDs.
· With the selected option, if a search space set ID configured in the active BWP of the scheduling cell cannot yet be mapped to a search space set ID configured in the scheduled cell, the nrofCandidates configured in the search space set in the active BWP of the scheduling cell is used for all SCells.
R1-1812960 (Samsung)
· Proposal 1: The BD/CCE limit is determined based on the “active” cells.
· Proposal 2: The overbooking of PCell is determined based on min(non-CA limit, per-SCS limit).
· Proposal 3: Define how a UE and the MCG/SCG determine the number of PDCCH candidates and non-overlapping CCEs the UE is expected to monitor per cell in NR-NR DC.
R1-1813019 (NEC)
· We propose not to adopt adding “of the MCG”.
R1-1813059 (Spreadtrum)
· Draft CR on PDCCH structure and search space
· CR to 213
R1-1813149 (Nokia)
· Proposal-1: Revert the previous agreement as first preference, otherwise firstActiveDownlinkBWP-Id can determine the active numerology of deactivated cell.
· Proposal-2: Revert the previous agreement as the first preference, otherwise clarify that the number of PDCCH candidates and non-overlapped CCEs, the UE is expected to monitor before an active DL BWP switching is triggered, are valid until the last slot of the active DL BWP switching. Discuss further how to define the last slot in case of mixed numerology.   
· Proposal-3: CA BD/CCE limits shall be defined such that there is no difference between self-scheduling and cross-scheduling.   
· Observation-1: It is infeasible to coordinate the active numerologies of the cells within cell-group between cell-groups, due to dynamic nature of BWP switching. 
· Proposal-4: Revert the previous conclusion Option 1 (based on the current active DL BWP), and conclude Option 2 instead (based on the lowest SCS amongst all the DL BWPs)
· Proposal-5: For Solution 2, ask RAN2 to define a parameter to select which of the USS of the indicated CORESET in scheduling cell for which the nrofCandidates in SearchSpace configured in scheduled cell apply. If not possible to define the parameter, recommend the Solution 1.  
· Proposal-6: In case multiple cells with different uplink-downlink-flexible configurations/indications are aggregated and the UE is not capable of simultaneous reception and transmission in the aggregated cells, the following constraints apply:
· if a symbol in the specific cell is a downlink symbol according to semi-static configuration, the UE shall not transmit any UL transmissions on another cell in the same symbol 
· if a symbol in the specific cell is an uplink symbol according to semi-static configuration, the UE is not expected to receive or monitor any downlink transmissions on another cell in the same symbol
· if a symbol in the specific cell is a flexible symbol according to semi-static configuration
· if the UE receives or monitors any DL transmissions in the same symbol (due to SFI, dynamic DCI, and/or RRC configuration), the UE is not expected to transmit any UL transmissions on another cell in the same symbol
· else if the UE transmits any UL transmissions in the symbol (due to SFI, dynamic DCI, and/or RRC configuration), the UE is not expected to receive any downlink transmissions on another cell in the same symbol;
· otherwise, the UE shall not transmit any signal or channel on another cell in the same symbol
· The specific cell is the PCell, PSCell, or the CC with the smallest cell index across CCs in the band combination.
R1-1813199 (Sharp)
· Correction for monitoring PDCCHs in overlapped PDCCH monitoring occasion
R1-1813283 (Asia Pacific Telecom)
· (Relates to search spaces and the RAN2 LS on search space/CORSET linkage for cross-carrier scheduling)
· Proposal 1: R1 is suggested to consider 2nd solution in R2-1816064 and send corresponding LS to R2.
· Proposal 2: Adopt the proposed TP for 38.213 and capture it in the LS to R2 if 2nd solution is adopted.
R1-1813301 (DOCOMO)
· Draft CR on 38.213 regarding number of BDs and CCEs for DL BWP
R1-1813341 (ITRI)
· Observation 1: In case the DCI size budgets are not met, the number of information bits of DCI format 0_0 monitored in USS is the same as the number of information bits of DCI format 0_0 monitored in CSS.
· Observation 2: In case the DCI size budgets are not met, the number of information bits of DCI format 1_0 monitored in USS is the same as the number of information bits of DCI format 1_0 monitored in CSS.
· Proposal: In case the DCI size budgets are not met, no further clarification is needed for DCI size alignment between the DCI format 1_0 monitored in USS and the DCI format 1_0 monitored in CSS.
R1-1813399 (Qualcomm)
· Observation 1: The UE should not check whether a PDCCH candidate of the non-fallback DCI collides with a PDCCH candidate of the fallback DCI when the two DCIs have the same size and a padding bit is added to the non-fallback DCI.
· Proposal 1: For cross-carrier scheduling with the same numerology between scheduling cell and scheduled cell(s) but different numerologies between scheduling cell(s)
· The total number of BDs/CCEs across serving cells per numerology can be split across serving cells for the given numerology, subject to the non-CA limit on each serving cell.
· For SCell, NW ensures no overbooking based on non-CA case occurs. 
· BDs/CCEs overlapped across DL serving cells are independently counted (i.e., counted per serving cell).
· Proposal 2: Adopt the TP to clarify that A UE can use CORESET #0 in an active DL BWP for PDCCH monitoring only if CORESET #0 is fully contained within the active DL BWP in frequency and subcarrier spacing of the active DL BWP is same as the subcarrier spacing of CORESET #0.
· Proposal 3: Adopt the text proposal in Sections 7.2.1.1.2 and 7.2.1.2.2 to clarify that bitwidth of the time domain resource assignment field is determined by the number of entries of the respective default table if the higher parameter pusch-TimeDomainAllocationList or pdsch-TimeDomainAllocationList is not configured.
R1-1813470 (Ericsson)
· Observation 1	The parameter tci-PresentInDCI in the controlResourceSet to be configured in scheduled cell has major impact on NR specifications, and thus it shouldn’t be separately configured for scheduled cells.
· Observation 2	There can be search spaces configured in multiple BWP’s linked to the active BWP in the scheduling cell. However, UE only supports one active BWP per cell in Rel-15.
· Observation 3	Search spaces in the non-active BWP(s) in the scheduled cell linked to the active BWP in the scheduling cell should not be monitored by UE.
· Proposal 1	Remove the sentence “for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS” from 38.213.
· Proposal 2	Reply to RAN2: capture the above Observations 1, 2, and 3, and recommend a preferred solution to RAN2. If solution 2 is preferred, UE follows only nrofCandidates and controlResourceSetId in search space configured in the scheduled cell.
· Proposal 3	It is up to network to decide how to configure DCI 2_0 monitoring in LTE-NR coexistence, i.e., no spec impact.
· Proposal 4	Agree on the CR (included in the Tdoc R1-1813470.zip) on the clarification of DCI size matching.
· Proposal 5	Agree on the CR (included in the Tdoc R1-1813470.zip) on the clarification of DCI padding bits.
R1-1813483 (Panasonic)
· Proposal 1: To clarify that the current numbers of search spaces for PSCell, PSCell, scheduled SCell are for the case where search space sharing is not enabled. Discuss the number of search space in case of search space sharing.
· Proposal 2: To clarify per cell limit means per scheduled cell limit.
· Proposal 3: To clarify current agreement on the number of BD/CCE limit is applied when search space sharing is not enabled.
· Proposal 4: To discuss the number of BD/CCE limit per scheduled cell according to the number of search spaces for scheduled cell.



