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Introduction
In this contribution we address the issues that are needed to be resolved in order to properly clarify a UE behavior for transmission when a PUCCH resource, configured or scheduled, partially or completely overlaps in time with other PUCCH or PUSCH resources. During the last meeting [1], the following agreements or working assumptions were made:
Working assumption (RAN1#92bis):
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.

Agreements (RAN1#92bis):
· When a configured CSI PUCCH resource overlaps with one or more configured SR PUCCH resources in a slot,
· The UE multiplexes all UCIs on the CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
· FFS: When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resources
Agreements (RAN1#92bis):
· When HARQ-ACK PUCCH resource with PUCCH F1 overlaps with SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot,
· The UE transmits only HARQ-ACK in the HARQ-ACK PUCCH resource (i.e. the UE does not transmit SR if it is positive). 

In this contribution, we address the remaining open issues in the WA and relevant agreements related to PUCCH or configured resources. The open issues related to overlap involving multi-slots and PUSCH transmissions, are also addressed in our companion contribution [2]. 
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[bookmark: _Ref513817820]Timeline requirements
With respect to overlapping PUCCH/PUSCH resources and multiplexing the total UCI on one of the resources, it was understood that from the UE implementation perspective, some considerations with respect to the UE timeline are needed in order to make the multiplexing operation feasible at UE. The issue was raised for the case (see e.g. Case B in Figure 1, Figure 2) that when two PUCCH/PUSCH transmissions start at different times, the UCI from the first resource is going to be transmitted by the later resource by means of multiplexing. 

In such cases, they UE may have already started to prepare for the first transmission. However, at a later stage it has to cancel the preparation and start to transmit the corresponding information with another transmission. The preparation time in general should be always provided to the UE for any transmission by e.g. as Tproc,1 and Tproc,2 depending on the transmission. The additional time is for cancelation, if needed.
This concern was addressed in the WA to establish a framework based on timeline requirements for multiplexing (i.e. N1+X and N2+Y).

In the following we discuss how to define these requirements, i.e. X and Y with the intention of having a unified solution whether a PUSCH transmission is present or not in an overlapping group of resources in a slot.

Overlapping PUCCH resources with HARQ-ACK
First, we consider the case when only PUCCH resources overlap and one of the overlapping PUCCH resources includes HARQ-ACK as shown in Figure 1. If all the overlapping PUCCH resources are semi-statically configured, as agreed, no timeline requirement is needed, and multiplexing rules are defined.
In this case, we explain in the following that the time requirement that is of importance is N1+X since in case of multiplexing, a PUCCH with UCI including HARQ-ACK is transmitted. It is important to note that the last symbol of PDSCH with corresponding HARQ-ACK information to be transmitted on PUCCH is at least Tproc,1 before the start of the PUCCH irrespective of overlapping with other PUCCH resources or not.

· In Case A, as shown in Figure 1, when overlapping PUCCH resources start at the same time, based on the previous agreement, the UE can multiplex the total UCI on one PUCCH resource given that the required processing time for a PUCCH transmission is respected. That implies that as long as the time between point B and C is at least Tproc,1, the multiplexing can occur. In other words, the requirement is N1+X= N1+d1,2.
· In Case B, as shown in Figure 1, when the PUCCH resource for HARQ-ACK information starts later than the PUCCH resource for CSI/SR, as discussed above, due to the earlier start of the semi-static configured ones (i.e. CSI or SR PUCCH resources), the UE may require more time than the processing time needed for transmission on a PUCCH including HARQ-ACK. The extra time is intended for possible cancelation of SR/CSI preparation in case it has already started before preparation of the PUCCH transmission with total UCI including HARQ-ACK and CSI/SR. As shown here, by assuming that the time between point B and C is at least Tproc,1, similarly to Case A, due to the later occurrence of the PUCCH resource for HARQ-ACK transmission, it would be guaranteed that the UE would be provided with the additional time needed for possible cancelation of earlier transmission as well as preparing new the transmission with multiplexing. In other words, the requirement is N1+X= N1+d1,2.

· In Case C, as shown in Figure 1, when the PUCCH resource with HARQ-ACK bits starts before the PUCCH resource for CSI/SR, due to the fact that other PUCCH resources are semi-statically configured, when the UE intends to prepare HARQ-ACK it is aware that HARQ-ACK information should be multiplexed with CSI/SR on a PUCCH resource where enough processing time for this action should be guaranteed. In other words, the requirement is N1+X= N1+d1,2.
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[bookmark: _Ref513769140]Figure 1: Illustration of overlapping PUCCH resources in a slot including a PUCCH resource for HARQ-ACK transmission
Observation:
· For timeline requirements to multiplex UCI including HARQ-ACK information on one PUCCH for overlapping single-slot PUCCH resources in a slot,
· X=d1,2 as specified in TS38.214, subclause 5.3.

Overlapping PUCCH and PUSCH resources
Secondly, we consider the case when PUCCH resources overlap with a PUSCH resource. It is important to note that the PDCCH for scheduling PUSCH is at least Tproc,2 before the corresponding PUSCH irrespective of PUSCH being overlapped with other PUCCH resources or not. In other words, the requirement is N2+Y= N2+d2,1.
Also, as agreed previously, a DL assignment for PDSCH with the corresponding HARQ-ACK is intended to be transmitted in the same slot as a scheduled PUSCH, cannot occur after the corresponding UL grant. Hence, in Figure 2, the DCI with DL assignment cannot be after the DCI for UL grant.
In this case, we explain in the following that the time requirement that is of importance is N1+X since similarly to the previous case, if it is chosen such that at least Tproc,1 is provided between points B and C, the UE would have enough processing time to piggyback UCI on the PUSCH. 

· In Case A, as shown in Figure 2, when overlapping PUCCH and PUSCH resources start at the same time, based on the previous agreement, the UE can multiplex the total UCI on one PUSCH resource given that the required processing time for a PUSCH transmission is respected. This constraint is satisfied as long as the time between point B and C is at least Tproc,1 for HARQ-ACK transmission on PUSCH preparation and carrying UCI. In other words, the requirement is N1+X= N1+d1,1+d1,2.

· In Case B, as shown in Figure 2, when the PUSCH resource starts later than the PUCCH resource, as mentioned above, the last DCI for DL assignment with corresponding PUCCH can occur before or at the same time as the UL grant. By receiving the UL grant, the UE is expected to piggyback UCI on PUSCH. In that case, the UE may need to cancel the PUCCH preparation. Hence the UE many need some extra time for possible cancellation in addition to the processing time for PUSCH transmission with UCI including HARQ-ACK. As shown in the figure, this can be achieved when the time between point B and C is assumed at least Tproc,1, which results for a larger processing time than Tproc,1 for PUSCH preparation with piggybacked UCI. In other words, the requirement is N1+X= N1+d1,2.


· In Case C, as shown in Figure 2, when the PUSCH resource starts before the PUCCH resource,
due to the fact that the DL grant is not later than UL grant, when the UE receives the UL assignment, it is aware that the UCI should be piggybacked on PUSCH. By assuming at least Tproc,1 for UCI transmission on PUSCH, the UE is enabled to multiplex the UCI on PUSCH. In other words, the requirement is N1+X= N1+d1,1+d1,2.

Observation:
· For timeline requirements to piggyback UCI from PUCCH resources to a PUSCH resource when PUCCH and PUSCH resources overlap in a slot,
· X=d1,1+d1,2  as specified in TS38.214, subclause 5.3.
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[bookmark: _Ref513769156]Figure 2: Illustration of overlapping PUSCH and PUCCH resources in a slot
Therefore, based on the above discussion targeting to define a unified framework, we propose the following:
Proposal 1:
· For timeline requirements to multiplex UCI on one PUCCH or PUSCH resource for overlapping single-slot PUCCH/PUSCH resources in a slot,
· X=d1,1+d1,2 and Y=d2,1 as specified in TS38.214, subclause 5.3 and 6.4, respectively.

Overlapping with two non-overlapping resources
[bookmark: _Hlk513838862]During the last meeting, it was discussed how to multiplex UCI when one PUCCH resource overlaps with two non-overlapping PUSCH resources, or when an SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resource. In this case, the assumption is that the overlapping resources meet the timeline requirements for multiplexing purposes. In our opinion, the multiplexing should be done with the earliest of the two non-overlapping resources. That simplifies the UE procedure and enables transmission of the piggybacked UCI to be closest to its intended transmission time. Therefore, based on this principle we propose the following: 
Proposal 2:
· [bookmark: _Hlk513839036]When a PUCCH resource overlaps with two non-overlapping PUSCH resources in a slot that meets the timeline requirements for UCI multiplexing,
· The UE multiplexes UCI on the earliest PUSCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH and PUSCH resources with the same starting symbol.
Proposal 3:
· When a configured SR PUCCH resource overlaps with two non-overlapping configured CSI PUCCH resources in a slot that meets the timeline requirements for UCI multiplexing,
· The UE multiplexes SR on the earliest CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.

Configured PUSCH and PDSCH
In the WA, there is an open issue related to how to handle the HARQ-ACK transmission related to the semi-static configured PDSCH. In case of DL SPS, the HARQ-ACK corresponding to the configured PDSCH is transmitted similarly to the PDSCH scheduled by DL assignment in the PUCCH resource determined by ARI in the DCI used for the activation of the DL SPS. Hence the same multiplexing rules and timeline requirements are applicable as if a PUCCH carrying HARQ-ACK corresponding to PDSCH scheduled by DL grant overlaps with other PUCCH or PUSCH resources in a slot. Based on the discussion in Section 2.1, this implies that the last symbol of the PDSCH for DL SPS should be at least N1+X=N1+ d1,1+d1,2 symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources. 

Proposal 4:
· When a PUCCH carrying HARQ-ACK corresponding to a DL SPS PDSCH overlaps with other PUCCH or PUSCH resources in a slot, the  timeline requirements and multiplexing rules are the same as those corresponding to HARQ-ACK for a PDSCH scheduled by last DCI.
· The last symbol of the PDSCH for DL SPS should be at least N1+X=N1+ d1,1+d1,2 symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources that are intended to carry the corresponding HARQ-ACK for the PDSCH of DL SPS.


In case of configured PUSCH, if the corresponding PUSCH resource overlaps with other configured PUCCH transmissions with different starting symbols, due to the resources all being semi-statically configured, no additional consideration to timeline requirements is needed similar to the case of overlapping semi-statically configured PUCCH resources.
With respect to the multiplexing rules, depending on whether configured PUSCH is with UL-SCH or not or with SP-CSI report, the multiplexing rules when the configured PUSCH resource overlap with other PUCCH resources with the same starting symbol is agreed. We propose to extend the corresponding UE behavior for the case when the starting symbols are different.

Proposal 5:
· When one or more configured PUCCH resources overlaps with a configured PUSCH resource with different starting symbols, in a slot
· the multiplexing rules for overlapped configured PUCCH and configured PUSCH with the same starting symbols are applied.
· When one or more PUCCH resources with at least one PUCCH resource for HARQ-ACK transmission overlaps with a configured PUSCH resource with different starting symbols, in a slot
· the same timeline requirements as for overlapped PUCCH and PUSCH resources with UL grant are applied
· The last symbol of the PDSCH should be at least N1+X=N1+ d1,1+d1,2 symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources that are intended to carry the corresponding HARQ-ACK for the PDSCH.
· the multiplexing rules for overlapped PUCCH and configured PUSCH with the same starting symbols are applied.

PUCCH/PUSCH collision handling for Rel-15
Major progress has been made to define a unified framework for overlapping PUCCH/PUSCH resources by adopting the multiplexing approach on one resource, concluded as a WA. The conditions when multiplexing can occur are identified as timeline requirements. When the conditions are satisfied, the agreed multiplexing rules for the overlapped resources with the same starting symbol positions are applied. Otherwise, no transmission is expected in any of the overlapping resources.
An aspect that was discussed during the last meetings was to have solutions that ensure that for data traffic with low latency requirements, the corresponding SR is transmitted as soon as new data arrives. Considering the lack of UCI priority information on the PHY layer, the proposed solutions are based on prioritizing an SR transmission over a HARQ-ACK transmission when the SR is configured with the highest periodicity, i.e. every 2 symbols. However, the proposal includes interruption of an ongoing HARQ-ACK transmission in case of positive SR which is perceived a being complicated from a UE implementation perspective. Another perspective is that for a UE with low latency requirement traffic, the fact that the gNB configures the UE with SR with high periodicity indicates that the UE is provided with frequent opportunities to transmit SR as early as possible. However, if it happens that the gNB schedules a HARQ-ACK transmission which can potentially delay an SR transmission if present by one or more transmission occasions within a slot, from the gNB perspective that is justified since the gNB had to prioritize HARQ-ACK transmission in that occasion over SR. Also, the additional delay for SR can still be tolerable on average to meet the delay requirements. Note, in a TDD system the frame alignment time needs to be considered which can be substantially larger than the configured SR periodicity and/or delay due to HARQ-ACK transmission. The potential delay of an SR due to an ongoing HARQ-ACK transmissions seems therefore acceptable. 

Observations:
· Configuring a UE with SR with the highest periodicity by itself should be considered as a mean to meet the requirements for low latency traffic since the UE is provided with frequent opportunities to transmit SR as early as possible. 

· If occasionally a scheduled HARQ-ACK transmission delays an SR transmission, that implies that the gNB had to prioritize HARQ-ACK transmission in that occasion over the potential SR transmission but can still ensure that the low latency requirements are met.

Due to the limited time for completion of NR Rel-15 specifications, we are interested in feasible approaches for Rel-15. The working assumption establishes a unified frame work for any overlapping uplink transmissions that is feasible. Therefore, we support to confirm the WA.
Proposal 6:
· Confirm the WA on overlapping single-slot PUCCH/PUSCH resources in a slot.
Conclusion
In this contribution we addressed the issues that are needed to be resolved in order to clarify properly a UE behavior for multiplexing UCI on a PUCCH resource. Based on the discussion the following are proposed:
Proposal 1:
· For timeline requirements to multiplex UCI on one PUCCH or PUSCH resource for overlapping single-slot PUCCH/PUSCH resources in a slot,
· X=d1,1+d1,2 and Y=d2,1 as specified in TS38.214, subclause 5.3 and 6.4, respectively.
Proposal 2:
· [bookmark: _GoBack]When a PUCCH resource overlaps with two non-overlapping PUSCH resources in a slot that meets the timeline requirements for UCI multiplexing,
· The UE multiplexes UCI on the earliest PUSCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH and PUSCH resources with the same starting symbol.
Proposal 3:
· When a configured SR PUCCH resource overlaps with two non-overlapping configured CSI PUCCH resources in a slot that meets the timeline requirements for UCI multiplexing,
· The UE multiplexes SR on the earliest CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
Proposal 4:
· When a PUCCH carrying HARQ-ACK corresponding to a DL SPS PDSCH overlaps with other PUCCH or PUSCH resources in a slot, the timeline requirements and multiplexing rules are the same as those corresponding to HARQ-ACK for a PDSCH scheduled by last DCI.
· The last symbol of the PDSCH for DL SPS should be at least N1+X=N1+ d1,1+d1,2 symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources that are intended to carry the corresponding HARQ-ACK for the PDSCH of DL SPS.
Proposal 5:
· When one or more configured PUCCH resources overlaps with a configured PUSCH resource with different starting symbols, in a slot
· the multiplexing rules for overlapped configured PUCCH and configured PUSCH with the same starting symbols are applied.
· When one or more PUCCH resources with at least one PUCCH resource for HARQ-ACK transmission overlaps with a configured PUSCH resource with different starting symbols, in a slot
· the same timeline requirements as for overlapped PUCCH and PUSCH resources with UL grant are applied
· The last symbol of the PDSCH should be at least N1+X=N1+ d1,1+d1,2 symbols before the earliest symbol of the overlapping PUCCH/PUSCH resources that are intended to carry the corresponding HARQ-ACK for the PDSCH.
· the multiplexing rules for overlapped PUCCH and configured PUSCH with the same starting symbols are applied.
Proposal 6:
· Confirm the WA on overlapping single-slot PUCCH/PUSCH resources in a slot.
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Appendix
The agreements related to the multiplexing different UCI on PUCCH is listed below: 
	Agreements (RAN1#91):
· For simultaneous transmission of 1 or 2 bits HARQ-ACK and SR using PUCCH format 0: 
· In case of negative SR, the same PUCCH resources as for HARQ-ACK only transmission are used.
· In case of positive SR, HARQ-ACK are transmitted on the PRB for HARQ-ACK only transmission.
· The mapping of ACK and NACK to cyclic shifts is based on the index of initial cyclic shift of the HARQ-ACK only (CSinitial) and a fixed mapping pattern as given in Table 1 and Table 2 below corresponding to 1 and 2 bits HARQ-ACK, respectively.
Table 1: Mapping pattern for 1-bit HARQ-ACK and positive SR
	HARQ-ACK
	NACK
	ACK

	Cyclic shift
	(CSintitial+3)mod12
	(CSintitial+9)mod12



Table 2: Mapping pattern for 2-bit HARQ-ACK and positive SR
	HARQ-ACK
	NACK, NACK
	NACK, ACK
	ACK, ACK
	ACK, NACK

	Cyclic shift
	(CSintitial+1)mod12
	(CSintitial+4)mod12
	(CSintitial+7)mod12
	(CSintitial+10)mod12


· Note: Maximum 12 SR per PRB can be configured with semi-static SR simultaneously.
· One PRB can support simultaneous transmission of 2-bit HARQ-ACK with SR only for one UE.
· The four remaining resources can be used for other purposes (e.g. 1-bit A/N with SR or 2-bit A/N only)
Agreements (RAN1#91):
· For simultaneous transmission of SR and HARQ-ACK using Format 1, it is done similarly to LTE PUCCH Format 1a/1b.
· In case of negative SR, PUCCH Format 1 is transmitted using the resource for HARQ-ACK.
· In case of positive SR, PUCCH Format 1 is transmitted using the resource for SR.
Agreements (RAN1#91):
· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.
· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.
· Note: when two transmissions coincide, it means they have same starting symbol and duration.
· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time
Agreements (RAN1#91):
· For simultaneous transmission of HARQ-ACK/SR and CSI report with PUCCH Format 2
· The HARQ-ACK/SR and CSI bits are jointly encoded.
· The number of CSI bits from the CSI report that can be appended to the HARQ-ACK/SR bits is determined such that the UCI bits appended by CRC are encoded with a code rate that does not exceed the maximum configured code rate for PUCCH Format 2. 
· If the coding rate exceeds the maximum configured code rate for PUCCH Format 2, the UE drops the CSI bits using the same priority rules for CSI omission as for CSI on PUSCH.
Agreements (RAN1#91):
· Simultaneous transmission of HARQ-ACK bits (with/without SR) and CSI feedback with PUCCH Format 3 or 4 is supported by RRC configuration.

Agreements (RAN1#92bis):
· When HARQ-ACK PUCCH resource with PUCCH F1 overlaps with SR PUCCH resource with PUCCH F0 with the same starting symbol in a slot,
· The UE transmits only HARQ-ACK in the HARQ-ACK PUCCH resource ( i.e the UE does not transmit SR if it is positive). 

Agreements (RAN1#92bis):
· When AN/SR and configured CSI PUCCH resources based on PF3 or 4 have the same starting symbols in a slot, when the UE determines the PUCCH resource set is based on the total number of AN/SR and CSI and the PUCCH resource based on ARI, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is determined to PF2, 
· Drop CSI part 2 (if present). Transmit jointly encoded AN/SR and CSI part 1 on the determined PUCCH format 2 resource indicated by ARI using the mapping rules for PF2.

Agreements (RAN1#92bis):
· When AN/SR and CSI PUCCH resources have the same starting symbols in a slot, for a wideband semi-persistent/periodic CSI reporting based on a PUCCH format 2, if the PUCCH resource based on ARI for transmitting HARQ-ACK/SR and CSI is based on format 3:
· CSI (only CSI part 1) is jointly encoded with HARQ-ACK/SR, following the existing procedure of encoding and mapping on resources for PUCCH format 3 or 4 to transmit the UCI.

Agreements (RAN1#92bis):
· When a configured CSI PUCCH resource overlaps with one or more configured SR PUCCH resources in a slot,
· The UE multiplexes all UCIs on the CSI PUCCH resource using the corresponding UCI multiplexing rules for the overlapping PUCCH resources with the same starting symbol.
· FFS: When one SR PUCCH resource overlaps with two non-overlapping CSI PUCCH resources
Agreements (RAN1#92bis):
· When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1. 
Working assumption (RAN1#92bis):
· When single-slot PUCCH overlaps with single-slot PUCCH or single-slot PUSCH in slot n for a PUCCH group,
· The UE multiplex all UCIs on either one PUCCH or one PUSCH, using the existing UCI multiplexing rule, if both following conditions are satisfied:
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of PDSCH(s) 
· If the first symbol of the earliest PUCCH(s)/PUSCH(s) among all the overlapping channels starts no earlier than N2+Y after the last symbol of PDCCHs scheduling UL transmissions including HARQ-ACK and PUSCH (if applicable) for slot n
· If at least one pair of overlapping channels does not meet the above timeline requirements, UE consider it is an error case for all UL channels in the group of overlapping channels. UE behavior is not specified. 
· The definition of N1 and N2 follows the same definition in current NR spec. 
· X and Y are non-negative integer values.
· FFS on values of X and Y 
· FFS on timeline requirement for multiplexing UCIs on PUSCH with A-CSI. 
· FFS how to handle one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement.
· FFS: how to handle HARQ-ACK for semi-static PDSCH.
· FFS multiplexing rule when AN PUCCH resource with F1 overlaps with SR PUCCH resource with F0.
· FFS: how to handle semi-statically configured PUCCH overlap with semi-statically configured PUCCH or PUSCH.
· Note: The above proposal does not override the dropping rules defined for ACK/SR colliding with A-CSI-only on PUSCH without UL-SCH, or ACK/SR colliding with SP-CSI on PUSCH without UL-SCH. 
· Note: Consider how to handle PUCCH colliding with other UL channels in NR Rel. 15 June drop when URLLC is taking into account.

Agreements:
· For SP-CSI on PUSCH or A-CSI-only on PUSCH colliding with SR/HARQ-ACK with the same starting symbol within the same CC, adopt the proposals in the table below 
	SP-CSI on PUSCH without UL-SCH
	A-CSI-only on PUSCH without UL-SCH
	HARQ-ACK
	SR
	Proposal

	
	*
	
	· 
	Drop A-CSI-only on PUSCH, transmit SR on PUCCH. (follow LTE approach)

	
	*
	*
	*
	Drop A-CSI-only on PUSCH, transmit SR and HARQ-ACK on PUCCH. (follow LTE approach) 

	*
	
	
	*
	Drop SP-CSI on PUSCH, transmit SR on PUCCH (follow LTE approach)

	*
	
	*
	*
	Drop SP-CSI on PUSCH, transmit HARQ-ACK and SR on PUCCH (follow LTE approach)



· The symbol “*” in SR means when SR is positive
· FFS when the starting symbols among UL transmissions are different in the above scenarios.

Agreements:
· For SP-CSI on configured PUSCH without UL-SCH colliding with a PUSCH with UL-SCH with overlapped symbols in time 
· When starting symbols between the two channels are aligned, drop SP-CSI (following MIMO agreements made in last meeting)
· When starting symbols between the two channels are not aligned
· FFS
· Note: this replaces the MIMO agreements made earlier
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