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Introduction
In the following, some questions relevant to 7.3.1.4 is provided based on the views expressed in the contributions listed in the appendix. In general, it is hard to find a common view in several of the areas based on the contributions as different contributions treated different aspects.
See also the e-mail summary in R1-1720852.
Agreements from NR AdHoc#3 and RAN1#90bis:
Agreements:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion

Agreements:
· For multiple DCI formats with the same DCI size of a same RNTI, an explicit identifier is included in the respective DCI format to distinguish them
· Note: the same DCI size may come from a few (but not a large number of) zero-padding bits at least in UE-specific search space
Aperiodic CSI on PUCCH
From RAN1#90bis, three alternatives were listed for r A-CSI on short PUCCH with single CSI report:
· Alt 1:
· The CSI report is triggered with CSI request field in DL-related DCI
· UE-specific or UE-group-specific DCI is to be discussed in control channel session
· PUCCH resource indicator field in DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources
· Alt 2:
· Use UE-specific UL-related DCI, CSI request field triggers a CSI report. It is indicated in the CSI Report Setting if PUCCH or PUSCH is used
· Alt 3:	
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI

Based on the contributions under 7.3.1.4 stating a view on this issue, the same number of companies (3 vs 3) prefer to use the DL DCI ad the UL DCI.
Proposal: continue the discussions.
Fallback DCI
Some open issues to clarify:
· Is the DCI used for RMSI/OSI/RAR/Paging/Msg4 the same as the fallback DCI for regular data?
· Proposal: yes (at least the same size)
· What is the size of the header for UL/DL differentiation?
· Proposal: 1 bit
· The size of the DCI (in particular the resource allocation field) depends on the BWP size. How is the size of the resource allocation fields determined and to what extent is the fallback DCI capable of handling different BWPs?
· Does the fallback DCI support cross-BWP scheduling?
· Proposal: no (i.e. no BWP indicator used in the fallback DCI)
· How is the size of the resource allocation fields determined? By the size of the BWP in which the DCI was transmitted, by the largest BWP configured, or some other method?
· Proposal: by the size of the BWP in which the DCI was transmitted
· How do we handle the case of different BWP size in UL and DL as the overall DCI size should be the same?
· Proposal: padding is used to align the DL and UL DCI sizes (same as in LTE)
· Which fields are absolutely necessary for the fallback DCI and which can be omitted (and hence be present only in the general DCI)?
· Some papers suggest not to include DAI in the fallback format (potentially depending on the search space)
· Proposal: needs further discussion (although fields configurable to be present/absent in the general DCI can typically be omitted)
General DCI
Some open issues to clarify:
· The fields present depends on RRC configuration (already agreed).
Handling of PDSCH mapping type A and B
Some open issues to clarify:
· Are different DCI formats and fields used to handle PDSCH mapping type A and B?
· Proposal: same DCI format and time-domain table is used for both mapping types.
· How is the UE informed about the mapping type (A or B) used for a transmission?
· Proposal: signaled in the DCI (e.g. part of resource allocation, or explicit bit, see resource llocation summary)
Uplink waveform
NR supports both OFDM and DFTS-OFDM as uplink waveforms. For random access, it has been agreed that the waveform for msg 3 is provided as part of the system information, while for regular PUSCH transmission it is open how to indicate the waveform to use. Some contributions linked the waveform to the DCI content/format, but a decision as taken last meeting that it is given by RRC signaling, hence there is no need to discuss this in the DCI content discussion.
Agreements:
· For UL transmission with grant,
· By UE-specific RRC signaling, a UE can be configured with UL waveform that is different from the one configured by RMSI for Msg3. Once configured;
· When the non-fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by the UE-specific RRC signaling; when the fallback DCI schedules the PUSCH transmission, the UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· If the UE is not configured with UL waveform that is different from the one configured by RMSI for Msg3;
· The UE uses the UL waveform configured by RMSI for the PUSCH transmission.
· FFS: whether the fallback DCI is based on DCI format/size or on search space.
· RMSI informs single waveform to the UE

Proposal: No need to discuss waveform selection as a decision is already taken.
DCI or MAC-CE based activation/deactivation
MAC-CE has been agreed to control some multi-antenna related aspects. At RAN1#90bis, it was discussed (without conclusion) whether MAC-CE or a “command DCI” should be used for CA/BWP activation.
One company (Qualcomm) provided a discussion whether CA/BWP activation/deactivation should be based on DCI or MAC-CE. The proposal is to rely on DCI signaling for CA/BWP activation/deactivation.
Proposal: Continue discussion.
Appendix: Proposals in the summarized contributions
R1-1719389 (Huawei)
· Proposal 1: The location of the OFDM symbol carrying the first DMRS for the PDSCH is explicitly indicated in DCI, whether it corresponds to the location signaled in PBCH, or it is the first symbol of scheduled PDSCH.
· Proposal 2: DCI indicates the number of slots and possibly the starting slot to support multi-slot scheduling. 
· Proposal 3: Only the essential fields should be present in the fallback DCI format. 
· Proposal 4: Two bits can be used for identifying the DCI formats with the same DCI size and same RNTI. 
· Proposal 5: The configurability of DCI contents/fields presence should be supported in NR. 
R1-1719490 (ZTE)
· Proposal 1: For the general downlink DCI, 2-3 bits should be used for the indication of resource sets to rate match around.  
· Proposal 2: The number of bits being used in the general DCL DCI for the time-domain resource allocation should be at least 2 and not more than 3.
· Proposal 3: For fallback DL DCI, discuss the need for dynamic time domain resource allocation. If time-domain information is included in the fallback DCI, not more than 2 bits should be used.  
· Proposal 4: For the fallback UL DCI, the UE shall be mandated to use the DFT-s-OFDM waveform
· Proposal 5: For the general UL DCI, 1 bit is used to indicate the waveform.
R1-1719643 (AT&T):
· Proposal 1: A common table is used in the specifications for the time-domain resource allocation for slot based and mini-slot based transmissions.
· Proposal 2: NR supports:
· The same DCI format can schedule a PDSCH either with PDSCH mapping type A or B
· A dedicated DCI format can schedule a PDSCH with PDSCH mapping type B 
R1-1719783 (Vivo)
· Proposal 1: If A-CSI on short PUCCH is supported, CSI report triggering in DL-related DCI is preferred. UE specific DCI is suggested.
· Proposal 2: For DL scheduling grant, two alternatives can be considered: 
· Alt.1: Combination of some fields can be defined. 
· Alt.2: one additional bit field can be added in DL grant scheduling DCI.
· Proposal 3: Fallback DCI does not include A-CSI trigger field.
· Proposal 4: The BWP index field should be added in NR DCI.
R1-1719920 (LG Electronic)
· Proposal 1: DCI format scheduling RMSI, OSI, RAR and Msg4 is same as DCI format for fallback DCI. 
· Proposal 2: A UE assumes frequency domain bandwidth scheduable by a DCI in CSS of RMSI CORESET is defined by initial DL and UL BWP. 
· Proposal 3: To minimize the number of DCI sizes that a UE needs to monitor at a time. 
· Network can configure one or two DCI sizes per {CORESET, SS type}.
· For each size, one or more DCI format(s) can be associated. For the DCI format(s) associated with the same DCI size uses padding to align the DCI size. 
· For each DCI size, additional field is used to differentiate among DCI format(s) sharing the same size (if there are multiple). 
· DCI size for fallback and broadcast channels is predefined, or can be computed without UE-RRC signaling. 
· [bookmark: _GoBack]For a CORESET where the UE monitors fallback DCI and/or broadcast channels, one of the configured DCI size is the same as DCI size for fallback and broadcast channels.
· Proposal 4: Adopt Alt 2 where A-CSI on short PUCCH is triggered via A-CSI trigger field in UL grant. 
· Proposal 5: In UL-grant carries trigger on A-CSI on PUCCH, time-domain information on short PUCCH is determined by report configuration semi-statically or determined based on the location of scheduled PUSCH. 
· Proposal 6: A-CSI on PUCCH is supported only when short PUCCH can be transmitted in other OFDM symbols than last two symbols in a slot even with slot-level scheduling
R1-1719969 (Oppo)
· Proposal 1: For DCI formats of NR-PDCCH,
· Different DCI formats are specified for Type 0 and Type 1 RA in DL or UL.
· Different DCI formats are specified for slot-based and non-slot-based schedulings.
· Same DCI formats are specified one-slot and multi-slot schedulings.
· Different DCI formats are specified for high-reliability services.
· Proposal 2 : First, sort out the required bitwidth for each bitfield from the performance perspective, and calculate number of bits exceeding the target. Then the overall payload can be further reduced by trying to shrink each bitfield.
R1-1720193 (CATT)
· A 1-bit header could be introduced in the DCI in order to differentiate whether the DCI is used for UL scheduling or DL scheduling. 
· A fallback DCI format can be configured for both DL and UL scheduling 
· For configuration-based DCI size, the DCI format or the bit fields contained in one DCI could be configured via RRC signaling.
· The above complementary bit field for scheduling DL and UL grant respectively should be considered.
· Proposal: An identical payload size which is different from that of default DCI payload size could be considered for the DCI formats carrying different commands, i.e. SFI, PI, TPC. RNTI could be used to distinguish these DCI formats.
R1-1720322, R1-1720323 (Samsung)
· Proposal 1: A UE is configured to monitor a fallback DCI format and a non-fallback DCI format for DL scheduling and for UL scheduling.
· Proposal 2: DFT-S-OFDM waveform is used for PUSCH transmissions scheduled by the fallback UL DCI format.
· Proposal 3: A DL DCI format and an UL DCI format used for fallback operation have same size and differentiated by a flag – padding can apply if needed.
· Proposal 4: DL DCI formats, or UL DCI formats, corresponding to different transmission schemes need not always have same size. FFS whether a DCI format can support multiple transmission schemes pending size determination. 
· Proposal 5: How to enable dynamic switching among different transmission schemes can be determined once the transmission schemes and the contents of DCI formats are decided. 
· Proposal 6: UE-group common DCI formats for connected UEs have same size as fallback UE-specific DCI formats and are transmitted in a single CORESET that can be different than the CORESET used for transmission of DCI formats associated with initial access. 
· Proposal: Support CSI request field in UL-DCI to trigger A-CSI report on sPUCCH. Further consider use of DL DCI after phase 1.

R1-1720496 (Panasonic)
· Proposal 1 : Payload size of fallback DCI in common search space configured by PBCH is determined by PBCH. The same DCI payload size is used for DCI format scrambled by SI-RNTI and P-RNTI. If no other common search space is configured by RMSI, it also be used for RA-RNTI, TC-RNTI and C-RNTI.
· Proposal 2 : Payload size of fallback DCI in common search space configured by RMSI is determined by RMSI. The same DCI payload size is used for DCI format scrambled by RA-RNTI, TC-RNTI and C-RNTI.
· Proposal 3: DCI format scrambled by C-RNTI in common search space is fallback DCI.
· Proposal 4: Payload size for fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
· Proposal 5: Fall back DCI of DL assignment and UL assignment are identified by the flag.
· Proposal 6: Fallback DCI is one TB transmission.
· Proposal 7: DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 0 is non-fallback DCI type 0.  DCI format scrambled by C-RNTI in UE specific search space with resource allocation type 1 is non-fallback DCI type 1.
· Proposal 8: Payload size for non-fallback DCI of DL assignment and UL assignment are same size regardless of BWP difference of DL and UL.
· Proposal 9: Non-fall back DCI of DL assignment and UL assignment are identified by the flag.
· Proposal 10: Non-fallback DCI type 0 can be configured up to 2 TB transmission/reception. Non-fallback DCI type 1 can be configured only up to 1 TB transmission.
· Proposal 11: Non-fallback DCI can be configured to use CBG related configuration and can be configured to have SRS resource, TPMI, CSI report/measurement request, and SRS triggering request.
· Proposal 12: Structured way of DCI formats difference identification should be supported. One of example is generalization of DCI header.
· Proposal 13: For CSI report triggering schemes, the CSI report is triggered with CSI request field in UE-specific DL-related DCI. PUCCH resource indicator field in UE-specific DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources.
· Proposal 14: Aligned timing between “DL assignment to HARQ-ACK feedback” and “CSI triggering to CSI reporting” is taken in order to allow piggybacked to 1 or 2-symbol short-PUCCH for UCI of more than 2 bits.
R1-1720509 (Nokia)
· Proposal-1: A DCI format can be configured with up to Pmax padding bits. FFS Pmax 
· Proposal-1: A fall-back DCI format
· can be transmitted on any BWP and any USS or CCS. 
· does not support cross-BWP scheduling
· contains RA field of size which depends on the size of the BWP, on which the fall-back DCI was transmitted 
· Proposal-2: The RA field in general scheduling DCI format is determined by the largest required RA-field size across the configured BWPs (Alt 1), DL BWPs for a DL assignment and UL BWPs for a UL grant. If the number of bits X required for scheduling the BWP is smaller than RA field size in scheduling DCI, the UE extracts X least significant bits of the RA field.  
· Proposal-3: The size of the BWPI field is always 2bits, if at least one user-specific/dedicated BWP has been configured with dedicated RRC.
R1-1720593 (CMCC)
· Proposal 1: Support implicit and dynamic indication of codeword number by RI field in NR DCI format.
R1-1720678 (Qualcomm)
· Proposal 1: Support DCI Based Control Signaling scenarios such as BWP/CA activation/deactivation and beam switching for NR. 
· Proposal 2: RAN1 strives to introduce fewer blind decoding hypotheses for NR DL control channel relative to LTE.
· Proposal 3: gNB configures a set of DCI size hypotheses for blind decoding at least for UE-specific search space, based on the DCI formats that the UE needs to support in current mode of operation.
· Proposal 4: All DCI formats are discerned by an identifier which is explicitly carried in the DCI payload.
· Proposal 5: The number of bits and the enumeration of the DCI format identifier can be UE-specific based on the DCI formats in operation.
· Proposal 6: RAN1 considers DCI quantization for NR.
R1-1720814 (NTT DOCOMO)
· Proposal 1: For A-CSI on short PUCCH with single CSI report, Alt. 3 is supported.
· Use UE-specific UL-related DCI, indication on if PUCCH or PUSCH is used is determined by bit in DCI.
· The bit can be defiend/fixed values from other bit fields.
R1-1720970 (Ericsson)
· For A-CSI on short PUCCH, support Alt 1:
· At most one CSI report can be triggered simultaneously
· The CSI report is triggered with CSI request field in UE-specific DL-related DCI
· The presence of CSI request field in DL-related DCI is higher layer configured
· PUCCH resource indicator field in DL-related DCI indicates the PUCCH resource for the triggered CSI report from a set of higher-layer configured PUCCH resources
· CSI timing follows HARQ timing
· The set of higher-layer configured PUCCH resources for simultaneous CSI+HARQ-ACK transmission can be different from when HARQ-ACK only is transmitted
· Note: This allows for larger PUCCH resources to be indicated when CSI+HARQ-ACK is transmitted in the same PUCCH, to maintain HARQ-ACK code rate
· Support the indication of at least A-CSI and HARQ-ACK is transmitted in the same PUCCH 
· Confirm the working assumption to support A-CSI on PUCCH for Y>0

