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Introduction
Issues related to PUSCH skipping have been discussed in a few meetings. In this contribution we discuss the remaining open issues for the case when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions.
Discussion 
Handling of CG PUSCH and SP-CSI PUSCH for generating UCI multiplexing indication to MAC
In Rel-15, CG PUSCH skipping is done in MAC first, and UCI multiplexing decision is done only after PHY receives MAC PDU. With Rel-16 CG PUSCH skipping behavior, the principle is that UCI multiplexing decision is made before PHY knows whether there is any MAC PDU delivered to PHY for a CG PUSCH. This means that all configured CG occasions are candidates for UCI multiplexing consideration. There are two new issues to be considered here.
Issue 1: How to choose CG for UCI multiplexing if there are multiple CG occasions on the same serving cell with the same starting time?
In Rel-15, we already have a comprehensive set of priority rules for selecting which PUSCH to multiplex UCI, as captured in the following agreements:
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With the new skipping behavior in Rel-16 where UCI multiplexing decision is made based on configured CG occasions instead of the CGs with PDUs, given that multiple CG configurations are supported on a serving cell in Rel-16, we can have multiple CGs on the same serving cell with the same starting time, which is not covered by the existing rules. It would be good to introduce a new rule to cover this case to have deterministic behavior. A simple non-ambiguous approach can be used, e.g. by using the CG configuration index.
Proposal 1: When determining whether there would be UCI multiplexing on a PUSCH, for selecting between CG PUSCHs on the same serving cell with the same starting time, the CG PUSCH with the smaller CG configuration index is prioritized.

Issue 2: SP-CSI PUSCH related issue
For SP-CSI PUSCH overlapping with CG on the same serving cell, TS 38.214 Clause 5.2.5 says that CG PUSCH (with UL-SCH) is transmitted and SP-CSI PUSCH is dropped, according to the following text.
	If a UE would transmit a first PUSCH that includes semi-persistent CSI reports and a second PUSCH that includes an UL-SCH and the first PUSCH transmission would overlap in time with the second PUSCH transmission, the UE does not transmit the first PUSCH and transmits the second PUSCH. The UE expects that the first and second PUSCH transmissions satisfy the above timing conditions for PUSCH transmissions that overlap in time when at least one of the first or second PUSCH transmissions is in response to a DCI format detection by the UE. 



With Rel-16 CG skipping behavior, UCI multiplexing decision is made based on configured CG occasions, before knowing whether there is data for the CG or not. So the current wording does not directly apply any more. Nonetheless, we can apply the same principle to give CG higher priority over SP-CSI PUSCH.
Proposal 2: When determining whether there would be UCI multiplexing on a PUSCH, for selecting between overlapping CG PUSCH and SP-CSI PUSCH on the same serving cell, CG PUSCH has higher priority than SP-CSI PUSCH.

Handling of SR in UCI multiplexing determination
The PUCCH resource may change when different UCI types are multiplexed. According to the following conclusion in RAN1#97, the UE performs UCI multiplexing on a PUCCH (resource Z) first when there are multiple overlapping PUCCHs, and then check if the PUCCH resource overlaps with PUSCH(s). If one of the overlapping PUCCHs is for SR, SR is considered in the determination of resource Z (even though SR is not included when UCI is multiplexed on PUSCH). 
Conclusion:
For the issue raised in the draft CR R1-1906302, the intended UE behavior per specification is commonly understood as follows:
· For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2:
· Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z) on PCC. This step is done per PUCCH slot. 
· Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below.
· First priority: PUSCH with A-CSI as long as it overlaps with Z
· Second priority: earliest PUSCH slot(s) based on the start of the slot(s)
· If there are still multiple PUSCHs overlap with Z in the earliest PUSCH slot(s), follow the following priorities (sequentially from high to low)
· Third priority: Dynamic grant PUSCHs > PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCHconfigured grant PUSCHs
· Fourth priority: PUSCHs on CC serving cell with smaller CC serving cell index > PUSCHs on CC serving cell with larger CC serving cell index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission 
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCHs.

One issue with UCI multiplexing including SR is that resource Z in some cases depends on whether it is positive SR or negative SR. In particular, this occurs when PUCCH for HARQ-ACK and PUCCH for SR overlap and they both use PUCCH format 1. Resource selection is used, i.e., PUCCH for HARQ-ACK is used when SR is negative, and PUCCH for SR is used when SR is positive. For different resource Z, the overlapping situation between Z and PUSCHs would also be different. Since it is unknown to the gNB whether the SR would be positive or negative, potentially there could still be ambiguity between UE and gNB regarding which PUSCH has UCI multiplexed. For example, in Fig. 1, assume both HARQ-ACK and SR uses format 1. If SR is positive, UCI would be multiplexed on PUSCH2. If SR is negative, UCI would be multiplexed on PUSCH1. 
Even though this kind of ambiguity exists, this can be avoided by the gNB via proper configuration/scheduling. Therefore, we do not think special handling is necessary for such a case, and it is sufficient for the UE to consider the actual SR status when determining which PUSCH would have UCI multiplexed.
For the case with LCH-based prioritization, please refer to our companion contribution R1-2103083.
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Figure 1 Example of overlapping PUCCHs and PUSCHs

Proposal 3: When determining whether there would be UCI multiplexing on a PUSCH, the actual SR status (positive SR or negative SR) is considered.

DG PUSCH with repetitions
In RAN1#104-e, the following options were discussed on how to handle DG with repetitions (R1-2102246).
· Option 1: When there’s UCI overlapping with any of the repetitions of the DG PUSCH on a serving cell, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH.
· [bookmark: _Hlk63379443]when the UCI is overlapping with any repetition other than the first PUSCH repetition and the UCI is to be multiplexed on the overlapped PUSCH repetition on a serving cell, UE does not expect to be scheduled a PUSCH on any different serving cell overlapping with the UCI where the UCI would be multiplexed on the PUSCH on the different serving cell.
· Option 2: When a PUCCH is overlapped with the first PUSCH repetition of the DG PUSCH, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. UE does not expect when a PUCCH is overlapped with the repetitions other than the first PUSCH repetition.
· Option 3: the proposal in the 1st round discussion
· When a PUCCH is overlapped with the first PUSCH repetition, MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All of the PUSCH repetitions are not skipped.
· When a PUCCH is overlapped with the repetitions other than the first PUSCH repetition, if there is no PDU including data delivered from MAC, the DG PUSCH can be skipped. UCI is transmitted on the PUCCH.
· Option 4: Rel-16 PUSCH skipping and PUSCH repetitions are not allowed to be enabled together (error case is defined)

For Option 1, the assumption is that the UE knows exactly which repetition(s) would have UCI multiplexed on when receiving the UL DCI. However, it is unclear whether a case in Fig. 2 is allowed by the specifications. There is following sentence in TS 38.213:
“A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, a DCI format 1_1 indicating SCell dormancy, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission.”
The ambiguity comes from the highlighted text above. For the example in Fig. 2, another DL DCI is received after UL DCI, which indicates a new PUCCH resource for HARQ-ACK such that the new resource is no longer overlapping with PUSCH repetition #2. This does not seem to satisfy the condition “if the UE multiplexes HARQ-ACK information in the PUSCH transmission”, so it is not clear whether this is prohibited by the specs.
It needs to be clarified whether such a case is allowed or not before Option 1 is further discussed.
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Figure 2 An example case for DG with repetitions
Proposal 4: Clarify whether the case in Fig. 2 is allowed by the specifications or not.
If it is clarified that such a case is not allowed, Option 1 is still a valid option and can be considered further.
Comparing the 4 options,
· Option 1 introduces significant complexity for UE implementation. It requires the UE to check UCI multiplexing status for all the repetitions. This involves a lot of processing, because for each repetition, the UE needs to check all the PUCCHs, perform the necessary UCI multiplexing on PUCCH (if applicable), and then check if the PUCCH overlaps with the PUSCH repetition, and if yes, check which PUSCH(s) from all CCs overlap with the PUCCH and then determine whether UCI would be multiplexed on this PUSCH repetition. Given that the maximum number of repetitions is 16 (the actual number of repetitions for PUSCH repetition Type B could be even more), the UE needs to be dimensioned for at least 16 times processing power for UCI multiplexing. Therefore, this is very undesirable from UE implementation perspective.
· Note that as shown in the sub-bullet in Option 1, it has scheduling constraint for the PUSCH(s) on other carriers that is scheduled later so that the UCI multiplexing decision would not be changed, which requires gNB’s careful checking.
· Option 2 is friendly for UE implementation, but it is quite restrictive for scheduling.
· Option 3 requires the UE to check the UCI multiplexing for the first repetition only, which is similar to legacy UE behavior. The drawback is that the UCI multiplexing decision for PUCCH overlapping with a PUSCH repetition other than the first one may depend on whether the first PUSCH repetition has been skipped or not. In case of mis-detection of the first repetition at the gNB, there may be ambiguity between UE and gNB on UCI multiplexing. However, this mis-detection probability should be fairly low. If gNB really wants to handle the error cases, it can carefully make scheduling decision so that the UCI multiplexing decision does not depend on whether the first repetition had been transmitted or not. This kind of scheduling constraint should have similar complexity for gNB implementation as in Option 1. As the last resort, the gNB may still choose to perform e.g. two decoding hypotheses for a PUSCH to handle the most likely error cases. Note that the gNB still has ambiguity cases when there is missing DL or UL grant that it may want to handle, and the handling can be very similar.
Comparing Option 3 vs Option 2/4, Option 3 supports all cases supported by Option 2/4, and it also supports additional cases if the gNB handles it properly. It does not introduce much additional complexity at the UE because the handling is similar to the case without repetition. So it is unclear what advantages we have by adopting Option 2 or 4.
Our main concern on Option 1 is the UE implementation complexity, as explained above. In addition, the scheduling constraints in Option 1 and 3 seem to be somewhat similar, and Option 1 may not have obvious advantage over Option 3. Therefore, in our view, Option 3 provides the best tradeoff because it achieves most of the benefit without significantly complicating UE implementation or restricting gNB scheduling.
Proposal 5: For DG PUSCH with repetitions, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions,
· For the first PUSCH repetition,
· If a PUCCH overlaps with the first PUSCH repetition and the UCI would be multiplexed on the first PUSCH repetition, 
· MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All the remaining PUSCH repetitions are transmitted.
· Otherwise,
· MAC determines whether to generate MAC PDU for the DG PUSCH following the existing procedure.
· If a PUCCH overlaps with the repetition(s) other than the first PUSCH repetition,
· if MAC PDU had been generated by MAC for the DG PUSCH, the DG PUSCH repetition(s) are considered in the UCI multiplexing determination; otherwise, the DG PUSCH repetition(s) are not considered in the UCI multiplexing determination.

CG PUSCH with repetitions
For CG PUSCH with repetitions, it makes sense to follow the same principle as DG PUSCH with repetitions. One difference is that there can be multiple transmission occasions where the CG PUSCH transmission can be initiated (i.e., a new MAC PDU is generated). Due to this, “the first repetition” for CG PUSCH can be defined in two possible ways (R1-2102246):
· Option 1: the first repetition is the first transmission occasion of the actual repetitions among the repetition bundle
· Option 2: the first repetition is any of the transmission occasions of the actual repetitions that are associated with RV=0 for initial transmission
Since the UE would need to determine whether to generate a MAC PDU at each transmission occasion for initial transmission, it is reasonable to adopt Option 2.

Proposal 6: For CG PUSCH with repetitions, when CG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions,
· For the first PUSCH repetition,
· If a PUCCH overlaps with “the first PUSCH repetition” and the UCI would be multiplexed on “the first PUSCH repetition”, 
· MAC generates MAC PDU for CG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the CG PUSCH. All the remaining PUSCH repetitions are transmitted.
· Otherwise,
· MAC determines whether to generate MAC PDU for the CG PUSCH or not following the existing procedure.
· If a PUCCH overlaps with the repetition(s) other than “the first PUSCH repetition”,
· if MAC PDU had been generated by MAC for the CG PUSCH, the CG PUSCH repetition(s) are considered in the UCI multiplexing determination; otherwise, the CG PUSCH repetition(s) are not considered in the UCI multiplexing determination.
· Here “the first PUSCH repetition” is defined as any of the transmission occasions of the (actual) repetitions that are associated with RV=0 for initial transmission.


Conclusion
In this contribution, we discussed the remaining issues for PUSCH skipping when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and made the following proposals:
Proposal 1: When determining whether there would be UCI multiplexing on a PUSCH, for selecting between CG PUSCHs on the same serving cell with the same starting time, the CG PUSCH with the smaller CG configuration index is prioritized.
Proposal 2: When determining whether there would be UCI multiplexing on a PUSCH, for selecting between overlapping CG PUSCH and SP-CSI PUSCH on the same serving cell, CG PUSCH has higher priority than SP-CSI PUSCH.
Proposal 3: When determining whether there would be UCI multiplexing on a PUSCH, the actual SR status (positive SR or negative SR) is considered.
Proposal 4: Clarify whether the case in Fig. 2 is allowed by the specifications or not.
Proposal 5: For DG PUSCH with repetitions, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions,
· For the first PUSCH repetition,
· If a PUCCH overlaps with the first PUSCH repetition and the UCI would be multiplexed on the first PUSCH repetition, 
· MAC generates MAC PDU for DG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the DG PUSCH. All the remaining PUSCH repetitions are transmitted.
· Otherwise,
· MAC determines whether to generate MAC PDU for the DG PUSCH following the existing procedure.
· If a PUCCH overlaps with the repetition(s) other than the first PUSCH repetition,
· if MAC PDU had been generated by MAC for the DG PUSCH, the DG PUSCH repetition(s) are considered in the UCI multiplexing determination; otherwise, the DG PUSCH repetition(s) are not considered in the UCI multiplexing determination.
Proposal 6: For CG PUSCH with repetitions, when CG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions,
· For the first PUSCH repetition,
· If a PUCCH overlaps with “the first PUSCH repetition” and the UCI would be multiplexed on “the first PUSCH repetition”, 
· MAC generates MAC PDU for CG PUSCH and delivers the MAC PDU(s) to PHY and the UCI is multiplexed on the CG PUSCH. All the remaining PUSCH repetitions are transmitted.
· Otherwise,
· MAC determines whether to generate MAC PDU for the CG PUSCH or not following the existing procedure.
· If a PUCCH overlaps with the repetition(s) other than “the first PUSCH repetition”,
· if MAC PDU had been generated by MAC for the CG PUSCH, the CG PUSCH repetition(s) are considered in the UCI multiplexing determination; otherwise, the CG PUSCH repetition(s) are not considered in the UCI multiplexing determination.
· Here “the first PUSCH repetition” is defined as any of the transmission occasions of the (actual) repetitions that are associated with RV=0 for initial transmission.
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Appendix: Previous RAN1 Agreements
RAN1#101-e
Agreement
The following text proposal is endorsed in R1-2005044 (TS38.214, Rel-15, CR#0105, Cat. F).
	A UE shall upon detection of a DCI format scheduling a PUSCH PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. unless the UE does not generate a transport block as described in [10, TS38.321] and there is no PUCCH with CSI/HARQ-ACK that overlaps in time with the PUSCH. In this release of the specification, the UE behavior is undefined if there would be a PUCCH with CSI/HARQ-ACK overlapping in time with a PUSCH scheduled by a DCI format and if the UE does not generate a transport block as described in [10, TS38.321] when skipUplinkTxDynamic provided by higher layers is set to true.



Conclusion
In case a UL grant without UL-SCH field or UL-SCH =1 (if present) is detected by a UE configured with skipUplinkTxDynamic, Case 2 can be addressed for Rel-16.

RAN1#102-e
For Case 2 (UCI overlapping with PUSCH in case of PUSCH skipping), the following was agreed:
Agreement
For UL skipping of dynamic UL grant in non-CA and CA case, when there is PUCCH carrying UCI overlapping with a set of PUSCHs, the PUSCH with UCI multiplexing from the set cannot be skipped. MAC generates MAC PDU for the PUSCH and the UCI is multiplexed on the PUSCH.

Agreement
Text proposal for maintenance on PUSCH skipping with overlapping UCI on PUCCH is endorsed in R1-2007337 (TS 38.214, Rel-16, CR#0123, Cat F)

RAN1#103-e
The issue was further discussed in RAN1#103-e for the skipping of CG PUSCH when there is PUCCH overlapping with CG PUSCH, focusing on the case when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions.

Agreement
The text proposal in R1-2008655 is endorsed for TS38.214 as revision of R1-2007337. Endorsed in R1-2009687 (TS38.214, Rel-16, CR#0123rev1, Cat. F). Add the following in the CR cover sheet.
· This CR is expected to submit to RAN plenary for approval together with the corresponding endorsed RAN2 CR.
· Other specs affected: TS 38.321

Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
· In Rel.16, for CA and non-CA case, when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for  UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.  MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH. 
 
Conclusion
For the following cases, for CA and non-CA, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, MAC generates MAC PDU for the DG PUSCH and the UCI is multiplexed on the DG PUSCH. For the case 1-3 and 1-4, MAC does not generate a TB for the CG PUSCH(s) overlapping with the DG PUSCH on the same serving cell.  The GG PUSCH(s) is discarded and does not participate in subsequent physical layer procedure.
· (Case 1-3) DG PUSCH and CG PUSCH are overlapping and both DG/CG PUSCH are overlapping with PUCCH
· (Case 1-4) DG PUSCH and CG PUSCH are overlapping and DG PUSCH is overlapping with PUCCH, and CG PUSCH is non-overlapping with the PUCCH
· (Case 1-5) DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH

Working Assumption:
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH
· In Rel.16, for non-CA case, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is DG PUSCH overlapping with the CG PUSCHs on a serving cell and not overlapping with the UCI
· Opt-3:
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is transmitted on PUCCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH
· UCI is transmitted on PUCCH.
· Opt-4: 
· If there is data for DG, MAC generates PDU for DG PUSCH
· UCI is dropped together with CG PUSCH.
· If there is no data for DG, MAC does not generate PDU for DG or CG PUSCH.
· UCI is dropped together with CG PUSCH.
Note: In RAN1#104-e, aim to resolve case 1-6 using above options as a starting point, other options are not precluded.

Agreement
Send an LS to RAN2 to convey the above RAN1 agreement, conclusion, and working assumption on PUSCH skipping (Rel-16). The LS is endorsed in R1-2009772.

RAN1#104-e
Agreement
Send an LS to RAN2 to convey the latest RAN1 agreement on PUSCH skipping (Rel-16). LS is endorsed in R1-2102249.

Agreement
For the case (Case 1-6) when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH 
· In Rel-16, when timeline condition is met, for Case 1-6 in non-CA and CA cases, when DG PUSCH skipping is configured and Rel-16 LCH based prioritization is not configured and there is a single PHY priority for UL transmissions, and when PUSCH repetition is not applied, 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is no remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the UCI is transmitted on the PUCCH.
· This is for case 1-6a and 1-6b in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH 
· When one or more CG PUSCH(s) overlap with a PUCCH on a same or different serving cell, a DG PUSCH overlaps with the one or more CG PUSCH(s) on one serving cell and the DG PUSCH does not overlap with the PUCCH, and there is remaining PUSCH(s) on any serving cell(s) overlapping with the PUCCH, the PUSCH from the remaining PUSCH(s) for UCI multiplexing is determined following the existing UCI multiplexing rules, MAC generates MAC PDU for the PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the PUSCH.
· Note the remaining CG PUSCH(s) are not overlapping with any DG PUSCH on the same serving cell
· This is for case 1-6c in Figure 1.
· MAC does not generate PDU for the one or more CG PUSCH(s) 
· If there is data for the DG PUSCH, MAC generates PDU for the DG PUSCH. If there is no data for the DG PUSCH, MAC does not generate PDU for the DG PUSCH

Conclusion
For Case 1-6 when DG PUSCH and CG PUSCH are overlapping on a serving cell and CG PUSCH is overlapping with PUCCH, and DG PUSCH is non-overlapping with the PUCCH, 
· The time condition is ensured by gNB, i.e. the ending symbol of UL grant for the DG PUSCH should be at least [image: cid:image002.png@01D6FD6C.9AC0A4E0] symbols before the first symbol of the earliest PUCCH or PUSCH among the overlapping group of PUCCH/PUSCH channels.
· RAN1 understands that for Case 1-6 the PUCCH, the CG PUSCH and the DG PUSCH are considered as an overlapping group of PUCCH/PUSCH channels for which the multiplexing timeline needs to be satisfied.
· The overlapping group of PUCCH/PUSCH channels for Case 1-6 is defined in the way such that a PUCCH/PUSCH would be included in a group if it overlaps with any channel in that group, regardless of whether multiplexing between these channels occurs or not.
· FFS whether or not additional spec change is needed

Conclusion
For Case 1-5, i.e. when DG PUSCH and CG PUSCH are non-overlapping and both DG/CG PUSCH are overlapping with PUCCH, PUCCH, CG PUSCH and DG PUSCH are considered as an overlapping group of PUCCH/PUSCH channels.
· No spec change is needed
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Conclusi
For the issue raised in the draft CR R1-1906302, the intended UE behavior per specification is commonly understood as follows:

@ For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2:
© Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z) es-REE. This step is done per PUCCH slot.
© Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below.

= First priority: PUSCH with A-CSI as long as it overlaps with Z
= Second priority: carliest PUSCH slot(s) based on the start of the sloi(s)
= Ifthere are still multiple PUSCHs overlap with Z in the carliest PUSCH slot(s), follow the following prioritics (sequentially from high to low)
 Third priority: Dynamic grant PUSCHs > eonfigured-grant RUSCHs PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH
© Fourth priority: PUSCHs on €€ serving cell with smaller €€ serving cell index > PUSCHs on €€ serving cell with larger €€ serving cell index

 Fifth priority: Earlier PUSCH transmission > later PUSCH transmission
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCH.
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