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1	Introduction
This thread will discuss the draft CR to 38.214 for NR_MC_enh-Core, focusing primarily on the changes related to the introduction of multi-cell PDSCH / PUSCH scheduling using DCI format 0_3 & 1_3. 
Please note that the introduction of UL Tx switching across up to 4 bands is discussed in a separate email thread/document, to facilitate our discussion! Will merge the outcome of these two draft CRs after their approval, resulting in a single draft CR on NR_MC_enh-Core!
I have not made any update to the CR we agreed in the previous email discussion, but feel free to comment further!
First checkpoint for this discussion: June 6th, UTC 12.00!
[bookmark: _Ref54348033]2	Discussion – first round

The comments in this section are based on the draft CR version agreed in R1-2304201.
 
	Company
	Comments
	Editor reply/Notes

	vivo
	Agreement
UE does not expect to be configured both CBG-based PDSCH/PUSCH transmission and the multi-cell PDSCH/PUSCH scheduling on the same or different cells within a same PUCCH group.
Agreement
UE does not expect to be configured both multi-PDSCH scheduling and multi-cell PDSCH scheduling on the same or different cells within a same PUCCH group
The above agreements are not captured in the draft CR agreed in the last meeting, maybe they can be reflected in 38.214 as below:
5.1 UE procedure for receiving the physical downlink shared channel
UE does not expect to be configured both PDSCH-CodeBlockGroupTransmission and a search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
UE does not expect to be configured both PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and a search space set for monitoring DCI format 1_3 for the same or different cells within a same PUCCH group.
6.1	UE procedure for transmitting the physical uplink shared channel
UE does not expect to be configured both PUSCH-CodeBlockGroupTransmission and search space set for monitoring DCI format 0_3 or DCI format 1_3 for the same or different cells within a same PUCCH group.
	Thanks for pointing out the restrictions that are currently not captured in 214. 

Editor was just thinking, if it would be better to capture potential restrictions in the relevant sections where they apply: 
·  CBG restrictions in 5.1.7 & 6.1.5
· multiPDSCH in 5.1.2.1 together with the related other restrictions there

See the related discussions for the 2nd round. 



	Huawei, HiSilicon
	Regarding the below in section 6.1.2.1
For paired spectrum and SUL band:
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or 0_3 for paired spectrum only, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1, 0_2 or 0_3.
It is not correct to apply DCI format 0_3 for paired spectrum only. The plenary conclusion is that “UL/SUL indicator field is excluded”, which disables the scenario that PUSCH can be dynamically scheduled in between UL carrier and SUL carrier. However, SUL can be semi-statically configured and used without switching, therefore DCI 0_3 can still be used for scheduling PUSCH on SUL, without UL/SUL indicator. The restriction “for paired spectrum only” in section 6.1.2.1 is unnecessary and should be removed.
	Thanks for the comment. 
As can be seen also from the ZTE reply below, clearly there are some issues open in terms of SUL handling. 
Would prefer a clear RAN1 agreement on the SUL handling in RAN1#114, to be able to solve all the pending issues in terms of SUL (incl. RRC, 212 & 214)

	ZTE
	Regarding the SUL scheduled by DCI format 0_3 commented by HW, we are open on this issue. But, we think more clarifications are needed. 
We understand the intention of RAN plenary is that SUL is not scheduled by the 0_3 in any case. Maybe further clarification is needed on the scenario that SUL is semi-statically configured without switching. 
In addition, the same carrier type should be kept for the scheduled cells as agreed. It means all the scheduled cells should be TDD cells if a cell is configured with SUL since SUL can only be configured on top of TDD cell. In general, SUL operation is the same as FDD cell. So, it seems SUL+TDD for multi-cell scheduling is not allowed from this perspective. This issue should also be clarified. 
For multi-cell scheduling, it is likely that the scheduled PUSCHs in the multiple cells overlaps in the time domain. Currently, the related issue is being discussed in Tx switching session. Now we have three cases without any conclusion as below.
	Issue #1: Simultaneous UL Tx when SUL is part of the configuration
The following alternatives can be identified when at least one cell with a SUL carrier is part of the UE’s configuration
Alt 1: Transmission may take place only on one uplink band at a time
Alt 2: One or more of the following simultaneous transmission cases is allowed
a) Transmission on two non-SUL UL bands may take place at the same time if UE reported ‘DualUL’ for that band pair
b) Transmission on one cell’s SUL carrier and another cell’s non-SUL band may take place at the same time if the UE reported ‘DualUL’ for that band pair
c) Transmission on one cell’s SUL carrier and another cell’s SUL carrier may take place at the same time if the UE reported ‘DualUL’ for that band pair




If b or c is not supported finally, then more restrictions may be added into the spec. For example, the PUSCHs in different cells scheduled by 0_3 should not overlap in the time domain if we have the same understanding that SUL can be scheduled by 0_3 after the above two issues are clarified. 
Therefore, we suggest to keep the restriction “for paired spectrum only” at this stage. We are OK for further modification, if any, depending on the outcome of the discussion on the above issues. 
 
	See my reply to Huawei above:
Would prefer a clear RAN1 agreement on the SUL handling in RAN1#114, to be able to solve all the pending issues in terms of SUL (incl. RRC, 212 & 214)



3	Discussion – second round
While the discussion continues, I want to bring to your attention below TP solving the issue raised by vivo. Please share your views on this below! 
[bookmark: _Hlk137030994]Answers will be provided on best-effort basis, please consider the deadline for this discussion is FRI June 9th!
	As commented above to vivo, it may be better to capture the restrictions in the respective parts, where CBG and multi-PDSCH are described / introduced. 
Editor’s text proposal
	[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271][bookmark: _Toc36645501][bookmark: _Toc45810546][bookmark: _Toc130409745]5.1.2.1	Resource allocation in time domain
...
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in pdsch-TimeDomainAllocationListForMultiPDSCH-r17.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, when any two DL DCIs end in the same symbol and at least one of the DCIs schedules multiple PDSCHs, the UE does not expect that the scheduled PDSCH(s) by the two DCIs  have overlapping spans, where the span associated with a DCI is defined from the beginning of the first scheduled PDSCH or up to the end of the last scheduled PDSCH.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.
...
[bookmark: _Toc11352104][bookmark: _Toc20317994][bookmark: _Toc27299892][bookmark: _Toc29673159][bookmark: _Toc29673300][bookmark: _Toc29674293][bookmark: _Toc36645523][bookmark: _Toc45810568][bookmark: _Toc130409768]5.1.7	Code block group based PDSCH transmission
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.
5.1.7.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH, the UE shall determine the number of CBGs for a transport block reception as 
...

[bookmark: _Toc11352153][bookmark: _Toc20318043][bookmark: _Toc27299941][bookmark: _Toc29673215][bookmark: _Toc29673356][bookmark: _Toc29674349][bookmark: _Toc36645579][bookmark: _Toc45810624][bookmark: _Toc130409829]6.1.5	Code block group based PUSCH transmission
If a UE is configured to transmit code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-0-3 on any serving cell within the PUCCH group.
[bookmark: _Toc11352154][bookmark: _Toc20318044][bookmark: _Toc27299942][bookmark: _Toc29673216][bookmark: _Toc29673357][bookmark: _Toc29674350][bookmark: _Toc36645580][bookmark: _Toc45810625][bookmark: _Toc130409830]6.1.5.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to transmit code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, the UE shall determine the number of CBGs for a PUSCH transmission as 
...
@ All: please state your views on the above!







	Company
	Comments
	Editor reply/Notes

	Samsung
	Generally OK with the TPs (although the reverse order could have been OK as well). Suggest minor editorial changes for better clarity. Also, wondering whether pdsch-CodeBlockGroupTransmissionList-r16 needs to be additionally included in the TP for completeness (or if it is already implied by the current TP). 

If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a serving cell within a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.

If a UE is configured to receive code block group (CBG) based transmissions PDSCH by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH in PDSCH-ServingCellConfig on a serving cell in a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.

If a UE is configured to transmit code block group (CBG) based transmissions PUSCH by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig on a serving cell in a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-0-3 on any serving cell within the PUCCH group.
	Thanks for the good comments & suggestions. 

On the Rel-16 CBG list, it actually seems that this has not been captured at all in 214. So maybe we could stay with the Rel-15 parameter for now and think of how to deal with the Rel-16 list separately (not just in terms of this restriction, but also overall CBG operation). 

Multi-PDSCH: suggestion looks reasonable, but as the TDRA configuration is per DL BWP it may be better to be specific there?

....SLIVs for PDSCH on a DL BWP of a serving cell within a PUCCH group, the UE does not...
CBG: 
If OK, I would not change the ‘transmission’ to ‘PDSCH /  PUSCH’ to align with the related existing wording there (see the wording in 5.1.7.1 & 6.5.1 above).
The other proposed changes seem reasonable. 
 


	Huawei
	@ZTE
The RAN discussion and conclusion is a compromise due to the consideration of two simultaneous SUL configurations. For that purpose, the dynamic switching using UL/SUL indicator is excluded completely. Even with one SUL configured, this should be able to be scheduled with PUSCH on SUL with multi-cell scheduling DCI without switching to NUL.
The carrier type discussion is a normal discussion in UE feature, and can be clarified in RAN1 if needed. Having this type of discussion in RAN plenary is unnecessary. Actually, similar discussion happened already in RAN1 when e.g. two PUCCH groups for cross carrier scheduling are introduced in R16, and the handling of SUL carrier is not subject to any carrier type definition.
UL Tx switching is another feature that shall not be the reason of excluding SUL in possible scenarios for multi-carrier scheduling, e.g. for the case without transmission overlapping in time. When UL Tx switching is performed, how it works shall follow what can be allowed in case of UL Tx switching – this is quite business as usual.
@Editor
Given the comments from ZTE, we think an editor note should be reserved for this part such that we can be ok to move forward for the moment.
	











Will add an editor note in the next version to mark this as still for discussion, thanks for the understanding.  

	Editor
	Based on the comments provided by Samsung, the following changes in BLUE to the TP above are proposed by Editor: 
	5.1.2.1	Resource allocation in time domain
...
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in pdsch-TimeDomainAllocationListForMultiPDSCH-r17.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, when any two DL DCIs end in the same symbol and at least one of the DCIs schedules multiple PDSCHs, the UE does not expect that the scheduled PDSCH(s) by the two DCIs  have overlapping spans, where the span associated with a DCI is defined from the beginning of the first scheduled PDSCH or up to the end of the last scheduled PDSCH.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell within a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.
...
5.1.7	Code block group based PDSCH transmission
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PDSCH-ServingCellConfig on a serving cell in a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-1-3 on any serving cell within the PUCCH group.
5.1.7.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission for PDSCH, the UE shall determine the number of CBGs for a transport block reception as 
...

6.1.5	Code block group based PUSCH transmission
If a UE is configured to transmit code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig on a serving cell in a PUCCH group, the UE does not expect to be configured with higher layer parameter ScheduledCell-ListDCI-0-3 on any serving cell within the PUCCH group.
6.1.5.1	UE procedure for grouping of code blocks to code block groups
If a UE is configured to transmit code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, the UE shall determine the number of CBGs for a PUSCH transmission as 



	

	vivo
	we are ok with the above updates from editor
	

	Editor
	I have just uploaded on the server v01 of the CR, adding the changes proposed above and the note HW was asking for!
	





