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Introduction
In the following, some maintenance issues relevant to DCI contents and formats under agenda point 7.1.3 are summarized based on the views expressed in the following contributions.
	R1-1901666
	Vivo
	Draft TS 38.212 CR on zero-padding of DCI 1_1 in cross-carrier scheduling case

	R1-1902240
	Samsung
	Draft CR on PDCCH order for cross-carrier scheduling

	R1-1902648
	Sharp
	Correction to bit width of FDRA in DCI format 1_0 in TS 38.212

	R1-1902649
	Sharp
	Correction to DCI size alignment in TS 38.212

	R1-1902973
	Qualcomm Incorporated
	Draft CR on FDRA in DCI Format Description

	R1-1903208
	Huawei, HiSilicon
	Remaining issue on DCI format ambiguity

	R1-1901836
	ZTE
	Draft CR on UE procedure for transmitting PUSCH without UL-SCH



Summary
Zero-padding of DCI 1_1 in cross-carrier scheduling case
R1-1901666 points out that “the size of DCI format 1_1 should be aligned (by zero-padding) across all the CORESETs of a BWP for a scheduled cell. However, the current spec may be misunderstood that the zero-padding should be done for DCI format 1_1 for all the scheduled cells in cross-carrier scheduling case” and proposes a change request accordingly. 
If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search spaces.

Proposal: Discuss which of the following is the right interpretation
· Interpretation 1: the size of DCI format 1_1 should be aligned (by zero-padding) across all the CORESETs of a BWP for all the scheduled cells
· Interpretation 2: the size of DCI format 1_1 should be aligned (by zero-padding) across all the CORESETs of a BWP for a scheduled cell
FDRA in DCI format description
R1-1902648 proposes to clarify FDRA fields in DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, and TC-RNTI as follows.
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
[…]

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
[…]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
[…]

For SI-RNTI and RA-RNTI, the following MCC CR will correct the wrong implementation. For TC-RNTI, it was discussed during the email approval of editor CR capturing agreements of RAN1_94bis. The conclusion led to the existing text in the specification that the FDRA field for TC-RNTI is determined by the CORESET 0.
	R1-1903232
	Correction of wrong implementation on frequency domain resource assignment bitwidth
	ETSI MCC
	Patrick Merias
	52292
	CR
	Agreement
	 
	 
	42
	7.1
	Maintenance of Release 15 NR



Proposal: No change.
R1-1902973 proposes to remove the redundant description of the number of RBs in each subclause for individual DCI format. The updated text refers to the common subclause 7.3.1.0, which also fixes the specification error due to wrong implementation. The proposed changes are in the Appendix (since it is long).
Note that for SI-RNTI and RA-RNTI, the following MCC CR will correct the wrong implementation. For other cases, there is no inconsistency between subclause 7.3.1.0 and the respective FDRA description in each DCI format. 
	R1-1903232
	Correction of wrong implementation on frequency domain resource assignment bitwidth
	ETSI MCC
	Patrick Merias
	52292
	CR
	Agreement
	 
	 
	42
	7.1
	Maintenance of Release 15 NR



Proposal: No change.
PDCCH order with cross-carrier scheduling
R1-1902240 points out that “since DCI format 1_0 does not include carrier indicator field (CIF), it needs to be further clarified that how to detect the PDCCH order by the UE when cross-carrier scheduling is configured.” It further proposes if cross-carrier scheduling is configured, 3 MSB bits of the reserved bits in DCI format 1_0 are used for CIF. It seems there is no agreement supporting this. Based on existing specification PDCCH order can only initiate random access procedure on the same carrier, but the system is not broken.
7.3.1.2.1 Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format


-	Frequency domain resource assignment –  bits where  is given by subclause 7.3.1.0
If the CRC of the DCI format 1_0 is scrambled by C-RNTI and the "Frequency domain resource assignment" field are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining fields set as follows:
-	[…]
-	Reserved bits – 10 bits. If the UE is configured to monitor PDCCH candidates with carrier indicator field as described in Subclause 10.1 of [5, TS38.213], the 3 MSB bits correspond to the carrier indicator field.


Proposal: No change.
DCI size alignment
R1-1902648 proposes several changes to DCI size alignment procedures. The proposed changes are in the Appendix (since it is long). In summary, the following 4 changes are requested
1) 

Clarify in step 0, step 1 and step 4 that  is the larger size of initial (active) UL BWP of UL and SUL if SUL is configured and both UL and SUL are configured with PUSCH transmission, and  is the size of initial (active) UL BWP of whichever of UL and SUL configured with PUSCH transmission otherwise.
2) In step 1, for zero padding for DCI format 0_0, clarify that padding bits are “generated for” (rather than “appended to”) DCI format 0_0, i.e. same wording as in handling of DCI format 0_0 in step 0.
3) In step 2, clarify that up to 2 (rather than 1) bits of padding is applied respectively for DCI format 0_1 and DCI format 1_1 until each of their sizes is not equal to either DCI format 0_0/1_0 in USS or DCI format 0_0/1_0 in CSS.
4) In step 2, add text for determination of DCI format 0_1/1_1, to align with the wording used in step 0 and step 1 (for DCI format 0_0/1_0).

For change 1), it seems there is no agreement supporting this and it could be up to network configuration, for example, the network can configure UL BWP size and SUL BWP size to be the same. 
For change 3), the issue was discussed before and there was no consensus to add a padding bit to DCI 0_1/1_1 if having the same size as DCI 0_0/1_0 in CSS. 
For change 4), it seems the existing specification is clear as the FDRA field for DCI formats 0_1/1_1 is already described in the respective field of DCI formats 0_1/1_1. 
Proposal: Discuss change 2), i.e., if there is a need to clarify that padding bits are “generated for” (rather than “appended to”) for DCI format 0_0.
DCI format ambiguity
R1-1903208 points out that DCI format ambiguity exits for DCI 0_0/1_0 in CSS and DCI 0_1/1_1 in CORESET#0. It is further proposed to solve the remaining issue on DCI format ambiguity and choose one of the following options should be selected:
· Option1: Treat Case 3 as an error configuration.
· Option2: UE only monitor DCI format 0_0/1_0 in CSS, if Case 3 occurs.
The proponent is open to either treat it as error configuration so that the gNB will never configure such a case or a determined UE behavior to handle such a case. The proponent thinks that “the first option could save UE implementation effort by treating it as an error configuration. From gNB point of view, it simply put a restriction to gNB configuration. Leave it unspecified not only increases implementation complexity for the UE but also brings uncertainties to the gNB since it has to handle different possible UE implementations.”

This issue was discussed before and there was no consensus. Several companies not in favor of the change during the discussions in the previous meetings pointed out that it is a corner case and gNB could use different PDCCH scrambling to distinguish 0_0/1_0 in CSS from 0_1/1_1 in USS. Considering the late stage, this corner issue can hardly be classified as essential.
[bookmark: _GoBack]Proposal: Discuss if the change is needed.
PUSCH with ‘UL-SCH indicator’ set to ‘0’ and non-zero ‘CSI request’
R1-1901836 points out that “aperiodic channel state information (A-CSI) transmission without UL-SCH can be enabled on PUSCH by setting the ‘UL-SCH indicator’ bit field to ‘0’ in the DCI. In this case, there is no UL-SCH on the PUSCH, but the ‘Redundancy version’ bit field still exists in the uplink grant. This bit field is invalid for the A-CSI transmission on PUSCH without UL-SCH.” Accordingly, it proposes to define the UE behavior for handling the ‘Redundancy version’ bit field when A-CSI transmission is enabled on PUSCH without UL-SCH, as shown below.

[bookmark: _Toc534727980]6.1	UE procedure for transmitting the physical uplink shared channel
[bookmark: _Hlk498514022][…]
A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. Upon detection of a DCI format 0_1 with ‘UL-SCH indicator’ set to ‘0’ and with a non-zero ‘CSI request’, the UE ignores bit field ‘Redundancy version’ in this DCI. Upon detection of a DCI format 0_1 with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the ending symbol of the first PUSCH by a PDCCH that does not end earlier than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.



It seems in this case reasonable UE implementation would ignore the ‘Redundancy version’ bit field and thus not necessary to define this UE behavior in the specification. 
Proposal: No change.
Appendix: Draft CR from R1-1902649
[bookmark: _Toc533709994]7.3.1.0	DCI size alignment
If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the order below:
Step 0:

-	Determine DCI format 0_0 monitored in a common search space according to clause 7.3.1.1.1 where  is given by 
-	the maximum of the size of the initial UL bandwidth part of the UL and the size of the initial UL bandwidth part of the SUL, if SUL is configured for the cell and if PUSCH is configured to be transmitted on both the UL and the SUL of the cell; and.
-	the size of the initial UL bandwidth part of the UL or the SUL on which PUSCH is configured to be transmitted otherwise.

-	Determine DCI format 1_0 monitored in a common search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	If DCI format 0_0 and DCI format 1_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 0_0 and DCI format 1_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to truncation is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals the size of the DCI format 1_0.
Step 1:

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is given by 
-	the maximum of the size of the active UL bandwidth part of the UL and the size of the active UL bandwidth part of the SUL, if SUL is configured for the cell and if PUSCH is configured to be transmitted on both the UL and the SUL of the cell; and.
-	the size of the active UL bandwidth part of the UL or the SUL on which PUSCH is configured to be transmitted otherwise.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is the size of the active DL bandwidth part.
-	If DCI format 0_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, zeros shall be appended to a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 1_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE-specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size equals that of the DCI format 0_0.
Step 2:

-	Determine DCI format 0_1 monitored in a UE-specific search space according to clause 7.3.1.1.2 where  is the size of the active UL bandwidth part.

-	Determine DCI format 1_1 monitored in a UE-specific search space according to clause 7.3.1.2.2 where  is the size of the active DL bandwidth part.
-	If DCI format 0_1 is monitored in UE-specific search space and if the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space or a DCI format 0_0/1_0 monitored in common search space, one or two bits of zero padding shall be appended to DCI format 0_1 until the payload size does not equal that of either DCI format 0_0/1_0 monitored in UE-specific search space or DCI format 0_0/1_0 monitored in common search space.
-	If DCI format 1_1 is monitored in UE-specific search space and if the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space or a DCI format 0_0/1_0 monitored in common search space, one or two bits of zero padding shall be appended to DCI format 1_1 until the payload size does not equal that of either DCI format 0_0/1_0 monitored in UE-specific search space or DCI format 0_0/1_0 monitored in common search space.
Step 3:
-	If both of the following conditions are fulfilled the size alignment procedure is complete
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
Step 4:
-	Otherwise
-	Remove the padding bit(s) (if any) introduced in step 2 above.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is given by 
-	the maximum of the size of the initial UL bandwidth part of the UL and the size of the initial UL bandwidth part of the SUL, if SUL is configured for the cell and if PUSCH is configured to be transmitted on both the UL and the SUL of the cell; and. 
-	the size of the initial UL bandwidth part of the UL or the SUL on which PUSCH is configured to be transmitted otherwise.
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 monitored in a UE-specific search space until the payload size equals that of the DCI format 1_0 monitored in a UE-specific search space.
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to truncation is larger than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 monitored in a UE-specific search space equals the size of the DCI format 1_0 monitored in a UE-specific search space.
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space
Appendix: Draft CR from R1-1902973
[bookmark: _Toc533709995]7.3.1.1.1	Format 0_0
DCI format 0_0 is used for the scheduling of PUSCH in one cell. 

<<<Unchanged Part Omitted>>>
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format

-	Frequency domain resource assignment –bits where

-	 is the size of the initial UL bandwidth part is defined in subclause 7.3.1.0.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214], where  if  and  otherwise

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS 38.214]
[bookmark: _Toc533709998]
<<<Unchanged Part Omitted>>>

7.3.1.2.1	Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – 8 bits, according to Subclause 6.5 of [9, TS38.331]. If only the scheduling information for Paging is carried, this bit field is reserved.

-	Frequency domain resource assignment – bits.  If only the short message is carried, this bit field is reserved.

-	 is the size of CORESET 0 is given by subclause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33. If only the short message is carried, this bit field is reserved.
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If only the short message is carried, this bit field is reserved.
-	TB scaling – 2 bits as defined in Subclause 5.1.3.2 of [6, TS38.214]. If only the short message is carried, this bit field is reserved.
-	Reserved bits – 6 bits

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell is given by subclause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	System information indicator – 1 bit as defined in Table 7.3.1.2.1-2
-	Reserved bits – [15] bits 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:

-	Frequency domain resource assignment – bits

-	 is the size of CORESET 0 is given by subclause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	TB scaling – 2 bits as defined in Subclause 5.1.3.2 of [6, TS38.214]
-	Reserved bits – 16 bits

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 1, indicating a DL DCI format

-	Frequency domain resource assignment – bits

-	 is the size of CORESET 0 is given by subclause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-	Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	HARQ process number – 4 bits
-	Downlink assignment index – 2 bits, reserved
-	TPC command for scheduled PUCCH – 2 bits as defined in Subclause 7.2.1 of [5, TS38.213]
-	PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-----------End of Text Proposal--------
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