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In this contribution, a summary of companies’ view on the remaining key issues for UCI multiplexing on PUSCH is provided. 
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UCI on PUSCH without UL-SCH
How to indicate UCI-only and modulation order when piggyback on PUSCH without UL-SCH
Many companies submit proposals in this meeting to address this important topic. The proposals can be categorized into two families. The first one is adding 1 bit in DCI to explicitly signal UCI-only on PUSCH without UL-SCH. The second family is signal UCI-only implicitly based on special combinations of certain existing fields in DCI.  
Proposal 1a: DCI format 0_1 includes an ‘UL-SCH indicator’ field of 1 bit. Modulation and code rate are determined by I_MCS field in DCI. 
supporting companies: Samsung, VIVO, PANASONIC, Lenovo, Intel, DCM, E///, QC, Nokia, ZTE 
Propoal 1b: UCI-only on PUSCH without UL-SCH is signaled by the following fields in the DCI:
· CSI request = “on”
· RV ID = 1
· NDI is toggled compared with previous transmission with the same HARQ ID 
· Mod order is indicated by I_MCS (28,29,30,31)
· Code rate is indicated by HARQ_ID
Supporting companies: CATT, LG, CATR
Proposal 1c: The following combination is interpreted as UCI-only PUSCH by UE: (1) RV = 1, (2) HARQ ID = 15, (3) NDI is toggled compared to previous DCI with HARQ ID = 15, and (4) “CSI request” = “on”. Modulation order and code rate is indicated by I_MCS in DCI.
Supporting companies: HW




Proposal 1b: (supporting companies: HW)
The following combination is interpreted as UCI-only PUSCH by UE: (1) RV = 1, (2) HARQ ID = 15, (3) NDI is toggled compared to previous DCI with HARQ ID = 15, and (4) “CSI request” = “on”. 
Proposal 1c: (Supporting companies: CATT)
Reuse the CSI request, NDI, RV,MCS and HARQ process fields in DCI to trigger CSI on PUSCH without UL-SCH data as follows, 
· The NDI bit is toggled compared to the previous transmission for the same HARQ process and the RV field is set to 0
· The modulation order is indicated by the IMCS 
· If the MCS table supports up to 64QAM and the UE does not support pi/2 BPSK, IMCS = {28, 29, 30} indicates QPSK, 16QAM and 64QAM respectively. Otherwise if the UE supports pi/2 BPSK, IMCS = {28, 29, 30, 31} indicates pi/2 BPSK, QPSK, 16QAM and 64QAM respectively. If the MCS table supports up to 256QAM, IMCS = {28, 29, 30, 31} indicates QPSK, 16QAM, 64QAM and 256QAM respectively.
· A subset of target code rates corresponding to the indicated modulation order is indicated by the 4-bit HARQ process number field.
Proposal 1d: (supporting companies: LGE)
For triggering of UCI only PUSCH without UL-SCH, the combination of CSI request = ‘on’, IMCS∈{28, 29, 30, 31} and RV = 1 is used 
· Unused bit field(s) in DCI can be reinterpreted to indicate MCS index or PUSCH code rate.
Proposal 1e: (Supporting companies: CATR)
Have the combination of I_MCS=31, RVID =1 and “CSI request” corresponds to “on”  in DCI to indicate UCI only without UL-SCH transmission in PUSCH. After UCI only transmission is decided, use the bit filed of “HARQ process number” in DCI to indicate the modulation order. 
For UCI-only on PUSCH without UL-SCH, with signalling of modulation order and code rate in DCI, it is observed the signalling may lead to useless combinations of high modulation order with very low code rate, e.g., 256QAM with 20 bits A-CSI payload on 10 assigned RBs. Supporting those useless combinations put an extra burden on UE testing effort. It was briefly discussed in last meeting whether those combinations of high modulation order with low code rate should be removed by adding a threshold on minimum code rate UE should support for each modulation order. Three companies expressed their views on this topic. The reviews are captured as below. 
[bookmark: OLE_LINK5]Proposal 2: Down-select to one from the following two options
· Option 1: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI part 1 or CSI part 2 is smaller than T_m for a modulation order m. FFS T_m. (supporting companies: QC, ZTE)
· Option 2: It is not necessary to introduce thresholds T_m for the UE to decide whether or not to transmit A-CSI on UCI-only PUSCH based on actual coding rate of CSI part 1. (supporting companies: HW)
Resource calculation for UCI on PUSCH without UL-SCH
Regarding how to calculate number of REs for HARQ-ACK, CSI part 1, and CSI part 2 (if exists), we made a good progress in last meeting with three equations settled as below:
Agreements (made in RAN1 92bis):
For HARQ-ACK, CSI part 1, and CSI part 2 (if exists) transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK, CSI part 1, and CSI part 2 (exists), are determined as follows:








· SE is the spectrum efficiency which is code rate * modulation order
· FFS: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI-part 1 is smaller than T_m for a modulation order m. 
· When A-CSI is dropped, HARQ-ACK if exists is transmitted on PUCCH resource.
· FFS the value of T_m for each modulation order m

However, there are still two caveats in the above agreements. First, the is not specified in the above agreements. Second, when there is no CSI part 2, CSI part 1 should take all the remaining resources after HARQ-ACK resource mapping. 
Determine Beta values
Potential offline consensus: When HARQ-ACK and CSI part 1 transmission on PUSCH without UL-SCH, 
· 
For HARQ-ACK, 
· 
For CSI-part 1, 
Supporting companies: HW, QC, ZTE, CATT, Samsung, E///
CSI resource calculation when CSI part 2 does not exist
Potential offline consensus: When CSI part 1 transmission on PUSCH without UL-SCH, if CSI part 2 does not exist
· 

Supporting companies: QC, LGE, Nokia
Based on the above offline consensus via reading companies’ contributions, we can consider the following proposal to close this open topic in this meeting.
Offline consensus 3: 
For HARQ-ACK, CSI part 1, and CSI part 2 (if exists) transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK, CSI part 1, and CSI part 2 (exists), are determined as follows:




If CSI part 2 exists,


· SE is the spectrum efficiency which is code rate * modulation order
· 

Note: if HARQ-ACK is up to 2 bits,  in the equation for  calculation is the amount of reserved REs assuming 2 bits HARQ-ACK

CSI part 2 omission rule
In RAN1 #92, the following agreements are made with a FFS. 

Agreements:
· 
When CSI part 2 piggybacked on PUSCH without UL-SCH, lower priority information bits are omitted until CSI Part 2 UCI code rate is below  where 


· FFS: CSI-1 is based on code rate calculated at UE or signalled by gNB in DCI . 
· Note: if C_T is larger than 1, UE consider it is an error case.
There are a few proposals to address the FFS.

Proposal 4a: (Supporting companies: Samsung, Intel)

For omission of lower priority information bits for CSI part 2,  is the indicated code rate. 

Proposal 4b: (supporting companies: HW)

The  for CSI-part2 threshold coding rate  calculation is the target coding rate of CSI-part1, and is derived by gNB indicated  and a simple conversion at UE by
 
It seems there is a consensus to decide CSI-1 based on signaled code rate in DCI. Therefore, the following is proposed to close this topic in this meeting
Offline consensus 4
· 
For omission of lower priority information bits for CSI part 2 on PUSCH without UL-SCH, the threshold coding rate where R is the signaled code rate in DCI.
Partially overlapped single slot PUCCH and single slot PUSCH 
Confirm WA 
Proposal 5: 
Confirm the following working assumption
· 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.

Proposals: Down-select from the options to clarify the definition of “the group of overlapping channels” in slot  in a PUCCH group with the same or different numerology cross CCs:
· Option1: A group of overlapping channels are a set of channels where a channel included in a group overlaps with at least one other channel(s) existing in that group. Multiple groups of overlapping channels are allowed in slot n. There is no overlap between channels in different groups.  If a pair of overlapping channel cannot meet the timeline requirements, it is an error case for all overlapping channels in the same group. The channels in other groups can still be transmitted.

· Option 2: A group of PUCCH or PUSCH channels are channels which are multiplexed together in one PUCCH/PUSCH resource. Multiple groups of overlapping channels are allowed in slot n. There is no overlapping between channels in different groups. If a pair of overlapping channel cannot meet the timeline requirements, it is an error case for all overlapping channels in the same group. The channels in other groups can still be transmitted.

· Option 3: One group of overlapping channels is defined in slot n. Every channel, including the PUCCH resources determined for UCI multiplexing, are included in the group unless the channel does not overlap with any other channel(s) in the slot. If a pair of overlapping channel in the group cannot meet the timeline requirements, it is an error case for all channels in the group. A channel does not collide with any channel in the group can still be transmitted in the slot.

· The order of UCI multiplexing in step 1 is based on the ordering of starting symbol of PUCCH channels in the group.

· Option 4: all channels in the slot, including the PUCCH resources determined for UCI multiplexing, are included in the group of overlapping channels, if at least two channels overlap in slot n. If a pair of overlapping channel cannot meet the timeline requirements, it is an error case for all channels in slot n.





CRs
There is a caveat in the above working assumption. As shown in the following figure, in the scenario while HARQ-ACK colliding with CSI, as the “new” PUCCH resource to transmit multiplexed HARQ-ACK and CSI is based on combined HARQ-ACK and CSI payload size (assuming Rank 1 for CSI part 2), it could occur that the resulting new PUCCH resource has a starting symbol which is very early such that timeline requirements cannot be meet for multiplexing. It should be clarified that when determining the earliest channel among all the overlapping channels, the new PUCCH resource should be included in the set of “all the overlapping channels”.
To fix this problem, a TP is proposed.
Proposal 6: adopt the following TP in 38.213 Section 9.2.5
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------




If a UE would transmit multiple overlapping PUCCHs without repetitions in a slot and, when applicable as described in Subclauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and the UE does not transmit an overlapping PUSCH in the slot, the UE multiplexes all corresponding UCI types (HARQ-ACK, and/or positive/negative SR, and/or periodic/semi-persistent CSI) in a single PUCCH. If one of the UCI types includes HARQ-ACK information, the UE expects that the first symbol of the earliest PUCCH, among the overlapping PUCCHs in the slot including the determined PUCCH resource for multiplexed UCIs, is not before symbol  after a last symbol of any corresponding PDSCH or SPS PDSCH release and is not before symbol  after a last symbol of any corresponding PDCCH where  is a number of symbols corresponding to a PDSCH reception time for PDSCH processing capability 1 and  is a number of symbols corresponding to a PUSCH preparation time for PUSCH processing capability 1 [6, TS 38.214].


If a UE would transmit one or more overlapping PUCCHs and PUSCHs without repetitions in a slot, the UE multiplexes all corresponding UCI types (HARQ-ACK, and/or positive/negative SR, and/or periodic/semi-persistent CSI) in a PUSCH. The UE expects that the first symbol of the earliest PUCCH or PUSCH including the determined PUCCH resource for multiplexed UCIs, among the overlapping PUCCHs and PUSCHs in the slot, is not before symbol  after a last symbol of any corresponding PDSCH or SPS PDSCH release and is not before symbol  after a last symbol of any corresponding PDCCH.
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------
[image: ]
Values for X and Y in the WA made in RAN1 92bis
Proposal 7a: (Supporting companies: ZTE)
· When considering N1+X and N2+Y, X/Y should at least include d1,1，d1,2，d1,3  and Y should at least include d2,1，d2,2 as defined in TS 38.214.
Proposal 7b: (supporting companies: OPPO)
· The value of X equals to 1+ d1,2, where d1,2 is defined in Subclause 5.3 of TS 38.214. The value of Y equals to 1.
Proposal 7c: (supporting companies: LGE)
· The value of X is set to  where the definition of  and  follows the same definition in current NR spec.
Proposal 7d: (Supporting companies: Nokia)
· The value of   symbols, Y = 0 symbol. 
Proposal 7e: (supporting companies: E///)
· X=d1,1+d1,2, and Y=d2,1

Proposal 7f: (supporting companies: HW)
· For FR1, X=Y=1 OFDM Symbol;
· For FR2, X=Y=3 OFDM Symbols.

Proposal 7g: (supporting companies: QC)
· X=Y=1 OFDM Symbol;

One PUCCH overlap with multiple PUSCHs
· Proposal 8a: In a PUCCH group, within one group of colliding PUCCHs/PUSCHs channels, when one PUCCH overlap with multiple PUSCHs which satisfy timeline requirements for overlapped UL channels, 
· UE first determines CC index for UCI multiplexing based on procedure defined in 38.213 V15.1.0 
· If there are multiple PUSCHs on the determined CC, UE multiplex PUCCH on the PUSCH with earliest starting symbol on that CC.
· Supporting companies: QC, LGE, DCM, XiaoMi


Majority companies’ proposal fall into either multiplexing the UCI of the PUCCH on the PUSCH with earliest starting symbol, or multiplexing the UCI of the PUCCH on the PUSCH with earliest grant, as listed below 
· Proposal 8a: When one PUCCH overlap with multiple PUSCHs which satisfy timeline requirement, the UE multiplex UCIs on earliest PUSCH, using existing UCI multiplexing rule. (supporting companies: ZTE, PANASONIC, CATR, QC)
· Proposal 8b: For one PUCCH overlapping with multiple PUSCHs which satisfy the timeline requirements, UCI should be multiplexed onto the first scheduled PUSCH. (Supporting companies: CATT, Nokia?)
There are also other proposals consider other aspects such as DCI format, MCS of the PUSCH, GF vs grant-based PUSCH, UCI types. Those proposals are listed below.
Proposal 8c (supporting companies: spreadtrum)
When one PUCCH overlaps with multiple PUSCHs in a slot,
· If any HARQ-ACK feedback, and HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1
· PUSCH resource contains HARQ-ACK codebook indicated by DAI field in the DCI format 0_1 is used for all UCI
· Else HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, or only CSI report without HARQ-ACK
· If there is only one PUSCH scheduled by DCI, it is used for UCI multiplexing.
· Else if there are more PUSCHs scheduled by DCIs, highest MCS PUSCH is selected for UCI
· Else the highest MCS PUSCH among the all PUSCHs not scheduled by DCI is selected for UCI

Proposal 8d: (Supporting companies: OPPO)
If multiple PUSCHs coincide with a PUCCH, and the multiplexing condition(s) are satisfied, UCI is piggybacked on the PUSCH selected by
· Step 1: Selecting PUSCH(s) based on the following priority order: Grant-based PUSCH > Grant-free PUSCH
· Step 2: Selecting PUSCH(s) with the earliest starting symbol among the PUSCHs selected after step 1.
· Step 3: Selecting the PUSCH with the smallest ServCellIndex among the PUSCHs selected after step 2.

Proposal 8e: (Supporting companies: Xiaomi)
if a PUCCH have time domain overlapping with multiple PUSCHs
· For HARQ-ACK bits, the time domain earliest PUSCH is used for UCI multiplexing;
· For CSI bits, the PUSCH with more RB allocation is used for UCI multiplexing
Procedure to handle multiple PUCCHs overlap with multiple PUSCHs
There is an open issue on the ordering of UCI multiplex on PUSCH when multiple PUCCHs overlaps with PUSCHs. As shown in follow figure, the UE behaviour is different with the two options. Following the principle of option 1, regardless there is PUSCH or not, UE first follows the existing UE procedure for reporting multiple UCI types which defined in 38.213 to determine the resource to transmit the multiplexed UCIs. Then UE looks at the determined “new” PUCCH resource overlap with PUSCH or not. If overlapping, all UCIs are multiplexed on PUSCH. If the determined “new” PUCCH resource is not overlapping with PUSCH, UCI is multiplexing on that resource. While following option 2, UE looks at all PUCCHs and PUSCH jointly. If there is no PUSCH, UE follows the existing procedure for reporting multiple UCI types which defined in 38.213. When there is PUSCH, UE look at each pair of PUCCH-PUSCH channels and decide multiplex PUCCH on PUSCH or not depends on there is overlapping between the pair of PUCCH-PUSCH or not. 
As shown in the figure, UCI multiplexing behavior is different with the two options. For the completeness of the NR spec, a decsion is needed to close this topic.

[image: ]

Proposals: within a group of overlapping PUCCH/PUSCH channels, adopt the following procedure 
· Step 1: determine a set of non-overlapping PUCCH resource(s) for UCI multiplexing by considering only the PUCCH resources in the group (as if PUSCHs do not exist)
· Step 2: 
· if the resulting PUCCH resource(s) in step 1 overlapping with PUSCH(s), multiplex UCIs on the overlapping PUSCH(s); 
· FFS: When UCI includes SR
· Otherwise, multiplex UCI on the determined PUCCH resource(s)



Proposals:
· For SR transmission, down select from the following two options for SR overlap with PUCCH(s) while not overlapping with any PUSCH
· SR is piggyback on CSI part 1
·  SR is not transmitted in slot n as if SR overlaps with PUSCH


Proposals: For UCI multiplexing on PUCCH, down-select from the following two options
· The determined PUCCH resource for multiplexed UCIs is not overlapped with other PUCCH resources. 
· UE is not expected to send more than one CSI reports for one slot n. 


Overlapped multi-slot PUCCH/PUSCH 
On high level, there are two options to handle this case. One option is handle multiplexing jointly cross all slots by respecting the repetition. In other words, UE respect the repetition and does not behave different once the repetition of a channel starts. Another option is to handling UCI multiplexing independently in each slot within the repetition. The agreed WA for single slot can be reused, which minimizes the spec impact. 
Companies’ proposals on this topic are summarized as below. Further discussion is needed to converge. 
Proposal 10a: (Supporting companies: Lenovo) 
· When multiple slot PUCCH overlap with single slot PUSCH, if the timeline requirement in the working assumption is satisfied, drop the PUCCH transmission in the overlapped slot. The PUCCH transmission in other slots are not impacted.
· When multiple slot PUCCH overlap with multiple slot PUSCH, if the timeline requirement in the working assumption is satisfied, piggyback UCI on PUSCH in the overlapped slots using existing multiplexing rules. The PUCCH and PUSCH transmission in other slots are not impacted

Proposal 10b: (Supporting companies: Nokia)
· If multi-slot PUCCH and multi-slot PUSCH start in the same slot, have same slot aggregation levels and meet the timeline requirements for single-slot UCI multiplexing, map UCI on PUSCH.
· If multi-slot PUCCH and multi-slot PUSCH start in the same slot but have different slot aggregation levels, drop PUSCH if UCI contains HARQ-ACK, otherwise drop PUCCH.
· If multi-slot PUCCH and multi-slot PUSCH start in the different slots, drop the transmission that starts in a later slot.

Proposal 10c: (supporting companies: DCM)
· For multi-slot UL transmissions (PUSCH/PUCCH), the existing overlap handling as multiplexing both or dropping either is applied to the overlapping slot only.
· Timeline requirement is applied to the first overlapping slot.

Proposal 10d: (Supporting companies: E///)
· [bookmark: _Toc513824232]When a multi-slot PUCCH overlaps with a single-slot PUSCH with a same first symbol and slot, PUCCH is not transmitted and PUSCH is transmitted. UCI is not piggybacked on PUSCH.
· [bookmark: _Toc513824233]When a multi-slot PUCCH overlaps with a single-slot PUSCH with different starting time, the earlier physical channel is transmitted, and the later physical channel is not transmitted.
· [bookmark: _Toc513824234]When a multi-slot PUCCH overlap with multi-slot PUSCH, a UE determines according to the single slot rule if it can multiplex UCI in any slot of the multi-slot PUSCH and denotes the first possible slot as slot n. Starting from slot n, UCI is multiplexed into as many PUSCH slots as PUCCH slot-aggregation is configured with and PUCCH is not transmitted. If UCI could only be multiplexed in fewer slots than PUCCH slot-aggregation is configured with, the earlier physical channel is transmitted and the later physical channel is not transmitted.

Proposal 10e: (Supporting companies: QC)
· For eMBB, in a PUCCH group, when multi-slot PUCCH(s)/PUSCH(s) overlap in a slot n, follow the agreed WA in RAN1 92bis for individual single-slot PUCCH(s)/PUSCH(s) overlapping.  
Handling overlapped SRS/PRACH/PUCCH/PUSCH
Handling PRACH overlapping with other channels
Proposal 11a: (Supporting companies: Intel)
· UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in inter-band CA, except
· PRACH in FR1 and PUSCH/PUCCH/SRS in FR2, or vice versa

Proposal 11b: (Supporting companies: Nokia)
· Define dropping and/or power scaling rules for the case the UE (capable of transmitting simultaneously on different carriers in inter-band CA case) is configured to transmit simultaneously PRACH and PUSCH/PUCCH/SRS:
· When PRACH and SRS are configured to be transmitted simultaneously drop SRS if the total transmit power would exceed the max allowed transmit power value
· When PRACH and PUCCH/PUSCH are configured to be transmitted simultaneously scale transmission power of PUCCH/PUSCH so that the total transmit power does not exceed the max allowed transmit power value

Proposal 11c: (Supporting companies: Samsung)
· (simultaneous) Transmission of PRACH or PUSCH, if any, is up to UE implementation.
· Transmission of PRACH is prioritized over transmission of SRS.
Handling SRS overlapping with other channels
In “summary of SRS” for 7.1.2.3.5, There is a proposal from QC captured. The proposal is listed below

Proposal 11d: (supporting companies: QC)
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA unless the following conditions are satisfied:
· the same spatial QCL is configured 
· the SRS resource does not belong to a set which is for antenna switching
· the SRS resource has the same duration and is fully overlapped with the PUCCH/PUSCH.

It seems companies still have diverged views on how to handle colliding among SRS, PRACH, PUCCH, and PUSCH. For example, are parallel transmissions allowed under certain conditions or not? If not allowed, how to prioritize among channels to design dropping rules. Or should be leave it to UE implementation? A discussion is needed to address these open issues. 
However, put those details aside, on high level, as UE need to follow certain timeline to handle parallel UL transmissions, i.e., if timeline allows, UE can do channel dropping/multiplexing. If timeline disallow, UE should treat the situation of colliding UL parallel transmission as an error case. Similar to what was agreed in RAN1 92bits for colliding PUCCH/PUSCH channels, we can consider adopt the following as a unified framework to handle UL parallel transmissions




Proposal 10: In intra-band CA, if PRACH transmission and PUSCH/PUCCH/SRS transmission collide.
· how to handle collision is up to UE implementation except when PRACH and SRS collides, PRACH take precedence.
· Note: The definition of collision follows the PRACH procedure agreements in RAN1 92bis.  

Proposal 11:
· At least for NR Dec drop, in intra-band CA, for overlapped UL transmissions (including SRS, PUCCH, and PUSCH) in slot n, 
· The timeline requirements for overlapping UL channels are defined as the following
· The first symbol of the earliest channel among all the overlapping channels starts no earlier than symbol N1+X after the last symbol of corresponding PDSCH(s), when one of the PUCCH includes HARQ-ACK 
· The first symbol of the earliest channel among all the overlapping channels starts no earlier than N2+Y after the last symbol among all corresponding PDCCHs scheduling UL transmissions involved in the group of overlapping channels 
· 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. 
· If the timeline requirements are satisfied, FFS UE behavior.
· 
· 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.
· 
Other topics
Proposal 12: In the case that HARQ-ACK, CSI part 1 and CSI part 2 are multiplexed on PUSCH without UL-SCH, the number of encoded CSI part 1 bits on the first hop is given by  instead of  (supporting companies: Nokia, NSB)
Proposal 13: Adopt the following TP in 38.212 Section 7.3.1.1.2 (Supporting companies: Nokia, NSB)
-	1st downlink assignment index – 1 or 2 bits
-	1 bit for semi-static HARQ-ACK codebook;
-	2 bits for dynamic HARQ-ACK codebook with single HARQ-ACK codebook.
-	2nd downlink assignment index – 0 or 2 bits
-	2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;
-	0 bit otherwise. 
Proposal 14: Capture the following agreement in TS38.213 Section 9. (Supporting companies: HW)
RAN1#91 Agreements:
· If the network scheduling results in PUCCH and PUSCH transmissions for a UE overlapping in time on the non-SUL and SUL, the UE multiplexes UCI on PUSCH if such multiplexing does not put more stringent requirements on processing time compared to the case where UCI is multiplexed on PUSCH when operating on a single carrier.

Proposed TP:
--------------------------< Unchanged parts omitted >--------------------------
If a UE would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission on the same or different uplink carrier, the UE multiplexes the UCI in the PUSCH transmission and does not transmit the PUCCH.
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI in a PUCCH that overlaps with the PUSCH on the same or different uplink carrier, the UE multiplexes the UCI in the PUSCH. 
If a UE transmits multiple PUSCHs on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in the PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Subclause 9.2.5 being fulfilled.
A HARQ-ACK information bit value of 0 represents a negative acknowledgement (NACK) while a HARQ-ACK information bit value of 1 represents a positive acknowledgement (ACK).
--------------------------< End of text proposal for TS38.213 >--------------------------

Proposal 15: It is clarified that NR support UCI multiplexing on PUSCH in CA with different subcarrier spacing among CCs (Supporting companies: DCM)
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