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Introduction
This document continues offline discussions on maintenance of DCI after Wednesday morning session. In addition, the following draft CR is added.
R1-1903207	Correction on DCI format 2_3 for SUL cell in TS 38.213	Huawei, HiSilicon

Summary 
Outcome from offline session: R1-191666 is endorsed in principle. Cover sheet to be updated.
Outcome from offline session: Regarding R1-1902648:
· Include change 2 in the 38.212 alignment CR.
· Change 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.’
· Changes 1, 3, 4 are not agreed.
Outcome from offline session: No need for a CR based on R1-1903208. It is sufficient to keep the error case in the chairman’s minutes (already captured).
Outcome from offline session: Revisit R1-1903207 later, companies to check with their MIMO delegates.

R1-1902651	Change Request for alignment of frequency domain resource allocation with 38.213 for a PUSCH transmission scheduled by a RAR UL grant	Sharp
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page. 
Outcome from offline session: Revision in R1-1903590 (38.213) is endorsed

R1-1902539	Correction on uplink resource allocation type 1	Nanjing Ericsson Panda Com Ltd
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page (isolated impact analysis) and possibility for inclusion in the alignment CR. 
Outcome from offline session: Revision in R1-1903554 (38.214) is endorsed

R1-1903117	Correction on PUSCH resource allocation	Huawei, HiSilicon
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page and possibility for inclusion in the alignment CR. 
Outcome from offline session: Revision in R1-1903558 (38.214) is endorsed with the following changes to the cover page: remove “obvious” from isolated impact analysis, remove “draft” from the title

R1-1901618	Correction on determination of the resource allocation table for PUSCH with SP CSI	Huawei, HiSilicon
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page and possibility for inclusion in the alignment CR. 
Outcome from offline session: Revision in R1-1903557 (38.214)

R1-1901835	Draft CR on PDSCH mapping to virtual resource blocks	ZTE
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page (e.g., isolated impact analysis), using changing marks, and possibility for inclusion in the alignment CR. 
Outcome from offline session: Revision in R1-1903549 (38.211)
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
	Company
	View

	Ericsson
	Agree with the correction. But final CR to be drafted after issues in Section 2.2 and 2.3 are resolved.

	Huawei
	Agree with the change in general but as commented online taking alignment into account to avoid duplicate changes for DCI size alignment.

	Sharp
	Agree with the correction. Regarding Huawei’s comment, we cannot see any issue on “duplicate changes for DCI size alignment”.

	vivo
	Our understanding is that, the size alignment issue in section 2.3/2.3 is for different DCI formats, while this change here is for size alignment of DCI format 1_1 across CORESET. Therefore, there is no duplication change here.



Tuesday offline: Revisit later, but the change is ok in principle.

Outcome from offline session: R1-191666 is endorsed in principle. Cover sheet to be updated.
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.
	Company
	View

	Ericsson
	Change 1: 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. 
Change 2: Ok.
Change 3: Not needed. 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.
Change 4: Not essential. 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.

	Huawei
	Change 1: Disagree with change. A clarification can be added that the N_RB^UL,BWP in step 0 is the size of the initial UL BWP of each respective uplink in the cell, which means the procedure defined by step 0 is done separately for NUL and SUL.
RAN1#93
Agreements:
· If the size of DCI format 0-0/1-0 is determined by the initial downlink BWP
· Determine the size of the resource allocation field for format 0-0 from respective (UL or SUL) initial uplink BWP
· If overall DCI size is larger than what is defined by DCI format 1-0, truncate the resource allocation field (MSBs) to match the overall size of formats 0-0 and 1-0

Change 2: The change is ok but we would like to have one CR regarding DCI alignment to avoid change on change. 
Change 3: The issue addressed by change 3 is valid and should be concluded but change itself is not preferable.
Change 4: not an essential.

	Sharp
	Change 1: Maybe Ericsson can clarify whether they think it is mandated that “the network configures UL BWP size and SUL BWP size to be the same”, and if not, what would be the UE behavior if the two are not the same?
Regarding Huawei’s comment, could they further clarify what happens after “step 0 is done separately for NUL and SUL”? Note that in step 0 we expect a single value of N_RB^UL,BWP.
Change 2: Failed to understand the logic in the Huawei comment on “change on change”.
Change 3: We are open to all proposals for this issue on the table.
Change 4: Fine to drop this change which was intended to improve readability.

	vivo
	We are OK for the 2nd change.
There is no agreement regarding to the 1st and 3rd changes, we should first discuss the solution before agreeing the CR.
For the 4th change, we think the current text is good enough.



Tuesday offline:
· Change 1 not accepted, but continue discussion on how DCI size alignment is done with UL and SUL
· Can one UL BWP size be larger than DL BWP size while the other UL BWP size is smaller than DL BWP size?
· Change 2 is ok
· Changes 3 and 4 are not accepted
Comments from Sharp on potential discussion points for “How DCI size alignment is done when configured with UL and SUL”:
1. According to RAN1 agreements quoted by Huawei, the resource allocation field in DCI format 0_0 is determined per respective UL and SUL (if any). 
· Question: does it need to be explicitly described in TS 38.212? 
2. Step 0 of the DCI size alignment procedure ensures that if this step is performed respectively for UL and SUL, a single size for 0_0 can be derived (size of 0_0 is always aligned to that 1_0 anyway).
·  Question: does it need to be explicitly described in TS 38.212 that “Step 0 is performed respectively for UL and SUL”?
3. In case of SUL, there may be ambiguity in determining whether the UL/SUL indicator field is present in DCI format 0_0 or not. As per TS 38.212, if size of 1_0 (before any padding) is larger than that of 0_0 (before any padding), the UL/SUL indicator is present in DCI format 0_0; Otherwise, the UL/SUL indicator is not present in DCI format 0_0.
· Question: what happens if for UL it is determined that the UL/SUL indicator is present, while for SUL it is determined that the UL/SUL indicator is not present, or vice versa?
· (CATT commented that assuming a lower bound of 24 PRBs for initial DL BWP, calculation shows that size of 1_0 is always larger than that of 0_0 and hence no ambiguity)

Outcome from offline session: Include change 2 above in the 212 alignment CR. Change 1, 3, 4 are not agreed.
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.
	Company
	View

	Ericsson
	Considering the late stage, this corner issue can hardly be classified as essential.

	Huawei
	Our understanding is that the ambiguity issue addressed in R1-1903208 should be concluded in Rel-15. We have a slight preference of option 1 due to its simplicity.

	Sharp
	See our comment on Change 3 in section 2.3.

	vivo
	It seems to be a corner case. A solution may be beneficial. On the other hand, even without this CR, such a configuration can be considered as a undefined case, which anyway can be avoided by the network implementation.



Tuesday offline: Conclude in the chairman note that Case 3 is an error configuration.
UE is not expected to handle the following case
-	is configured to monitor a first PDCCH candidate for a DCI format 0_0 and a DCI format 1_0 from a CSS set and a second PDCCH candidate for a DCI format 0_1 and a DCI format 1_1 from a USS set in a CORESET with index zero on an active DL BWP, and
-	the DCI formats 0_0/1_0 associated with the first PDCCH candidate and the DCI formats 0_1/1_1 associated with the second PDCCH candidate have same size, and
-	the UE receives the first PDCCH candidate and the second PDCCH candidate over a same set of CCEs, and
-	the first PDCCH candidate and the second PDCCH candidate have identical scrambling, and
-	the DCI formats 0_0/1_0 for the first PDCCH candidate and the DCI formats 0_1/1_1 for the second PDCCH candidate have CRC scrambled by either C-RNTI, or MCS-C-RNTI, or CS-RNTI
This has been captured in the chairman’s notes, together with a comment “Check whether a CR is necessary or not”

Outcome from offline session: No need for a CR. It is sufficient to keep the error case in the chairman’s minutes.
SRS switching for SUL cell
[bookmark: _Hlk2264091]R1-1903207 points out “In current version of TS 38.213, the description for DCI format 2_3 in Subclause 11.4 is not consistent with TS 38.212 and TS 38.331. According to TS 38.331 and Subclause 7.3.1.3.4 of TS 38.212, each uplink of a serving cell configured with two uplinks can be associated with separate DCI block in DCI format 2_3, whose first bit is indicated by separate field, i.e., startingBitOfFormat2-3 and startingBitOfFormat2-3SUL-v1530, respectively. But only the field “startingBitOfFormat2-3” is captured in TS 38.213.  Moreover, the parameter “srs-pcadjustment-state-config” captured in TS 38.213 is not aligned with TS 38.331, and the field “srs-SwitchFromCarrier” contained in “SRS-CarrierSwitching” is not captured in TS 38.213.” The following changes are requested.
[bookmark: _Toc535263212]11.4	SRS switching
DCI format 2_3 is applicable for uplink carrier(s) of serving cells where a UE is not configured for PUSCH/PUCCH transmission or for uplink carrier(s) of a serving cell where srs-PowerControlAdjustmentStatessrs-pcadjustment-state-config indicates a separate power control adjustment state between SRS transmissions and PUSCH transmissions. 
A UE configured by higher layers with parameter SRS-CarrierSwitching is provided 
-	a TPC-SRS-RNTI for a DCI format 2_3 by tpc-SRS-RNTI 
[bookmark: _Hlk508197889]-	an index of a serving cell where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromServCellIndex
-	an indication of an uplink carrier where the UE interrupts transmission in order to transmit SRS on one or more other serving cells by srs-SwitchFromCarrier, if the serving cell indicated by srs-SwitchFromServCellIndex has two uplink carriers
-	a DCI format 2_3 field configuration type by typeA or typeB
-	for typeA, an index for a set of serving cells is provided by cc-SetIndex, indexes of serving cells in the set of serving cells are provided by cc-IndexInOneCC-Set, and a DCI format 2_3 field includes a TPC command for each serving cell from the set of serving cells and can also include a SRS request for SRS transmission on the set of serving cells 
-	for typeB, DCI format 2_3 field includes a TPC command for a serving cell index and can also include a SRS request for SRS transmission on the serving cell
-	an indication for a serving cell for whether or not a field in DCI format 2_3 includes a SRS request by fieldTypeFormat2-3 where a value of 0/1 indicates absence/presence of the SRS request – a mapping for a 2 bit SRS request to SRS resource sets is as provided in [6, TS 38.214]
-	an index for a location in DCI format 2_3 of a first bit for a field for a non-supplementary uplink carrier of the serving cell by startingBitOfFormat2-3
-	an index for a location in DCI format 2_3 of a first bit for a field for a supplementary uplink carrier of the serving cell by startingBitOfFormat2-3SUL-v1530 
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	View

	
	

	
	

	
	

	
	



Outcome from offline session: Revisit later, companies to check with their MIMO delegates.
Other
Remaining open issues on resource allocation (from chairman’s minutes)
R1-1902651	Change Request for alignment of frequency domain resource allocation with 38.213 for a PUSCH transmission scheduled by a RAR UL grant	Sharp
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page. 

Outcome from offline session: Revision in R1-1903590 (38.213) is endorsed

R1-1902539	Correction on uplink resource allocation type 1	Nanjing Ericsson Panda Com Ltd
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page (isolated impact analysis) and possibility for inclusion in the alignment CR. 

Outcome from offline session: Revision in R1-1903554 (38.214) is endorsed


R1-1903117	Correction on PUSCH resource allocation	Huawei, HiSilicon
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page and possibility for inclusion in the alignment CR. 


Outcome from offline session: Revision in R1-1903558 (38.214) is endorsed with the following changes to the cover page: remove “obvious” from isolated impact analysis, remove “draft” from the title

R1-1901618	Correction on determination of the resource allocation table for PUSCH with SP CSI	Huawei, HiSilicon
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page and possibility for inclusion in the alignment CR. 

Outcome from offline session: Revision in R1-1903557 (38.214)

R1-1901835	Draft CR on PDSCH mapping to virtual resource blocks	ZTE
The draft CR is endorsed. Discuss offline for the final CR especially regarding updating the cover page (e.g., isolated impact analysis), using changing marks, and possibility for inclusion in the alignment CR. 
Outcome from offline session: Revision in R1-1903549 (38.211)

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
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