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On the topic of UCI piggyback on PUSCH, many agreements are made in past a few RAN1 meetings. However, there are still some open issues in this area such as the following: 
· UCI multiplexing on PUSCH without slot aggregation 
· UCI multiplexing on PUSCH with PUCCH/PUSCH repetition
· Signaling details for UCI-only on PUSCH without UL-SCH
· How to handle UL parallel transmissions with PUCCH, PUSCH, SRS, and PRACH. 

In this contribution, remaining issues for multiplexing UCI on PUSCH are discussed. 
[bookmark: _Ref471731770][bookmark: _Ref462669569]UCI multiplexing on PUSCH without slot aggregation
In RAN1 #92, the following working assumption was agreed for single-slot PUCCH overlap with single-slot PUSCH.
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.

The above WA provides a unified solution to handle PUCCH/PUSCH collision. We think it is a good solution to solve the complicated problem of UCI multiplexing in NR. The value of both X and Y can set to 1 to allow 1 more symbol of process time for multiplexing. 
Proposal 1: for eMBB, confirm the following working assumption with X=1 and Y=1
· 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+1 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+1 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. 
· 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.

There is a caveat in the above working assumption. 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”.  
Therefore, we have the following TP to address this issue
Proposal 2: 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  ----------------------------------------------------
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Under the assumption of all PUCCHs/PUSCHs satisfied the timeline requirements, in case multiple PUCCHs colliding with one or multiple PUSCH(s), the procedure of multiplexing is still open. One should notice that in this scenario, different procedure will lead to different multiplexing behaviour. 
For the simplicity of the presentation, consider a simpler scenario first where two PUCCHs with one PUSCH in a slot. There are two options to handle this scenario. 
· Procedure option 1:
· Step 1: multiplex all UCIs of overlapping PUCCHs on one PUCCH  
· Step 2: Multiplex the jumbo UCI on one PUSCH, if the resulting PUCCH in step 1 overlapping with the PUSCH
· Procedure option 2:
· Handle PUCCH and PUSCH channels multiplexing jointly.


Figure 1: Option 1 to multiple PUCCHs with single PUSCH



Figure 2: Option 2 to multiple PUCCHs with single PUSCH
As shown in Figure 3, 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 put all UCIs of overlapping PUCCHs on one single PUCCH channel. Then UE looks at that PUCCH channel overlap with PUSCH or not. If overlapping, the multiplexed (jumbo) UCI is further multiplexing on PUSCH. 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. Therefore, we can see depends on there is PUSCH or not, UE behaviour is different, if adopting option 2. From the perspective of simplifying UE implementation, option 1 is desired.   


[bookmark: _Ref503452774]Figure 3: Different UE behavior between option 1 and option 2
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Another scenario we need to consider is when one PUCCH collides with multiple PUSCHs. As shown in Figure 4, we need decide PUCCH is multiplexed on which PUSCH. Considering the impact on eNB UCI decoding timeline, it is desired to multiplex UCI on the PUSCH with earliest starting symbol. Another option is to multiplex UCI on the PUSCH whose grant is received earliest among all UL grants corresponding to PUSCHs colliding with the PUCCH. However, this option may delay the eNB UCI decoding because the earliest grant may point to a later PUSCH transmission, e.g., PUSCH 2 in Figure 4.


[bookmark: _Ref513544204]Figure 4: Single PUCCH colliding with multiple PUSCHs
Procedure when multiple PUCCHs colliding with multiple PUSCHs
We then consider the most general scenario where multiple PUCCH colliding with multiple PUSCHs. Following option 1 in Section 2.1 and option 1 in Section 2.2, the overall solution to this complicated scenario is simple. 
Therefore, we have the following proposal to define the procedure to handle multiple PUCCHs overlapping with multiple PUSCHs. The main advantage of this proposal is its simplicity. Step 1 reuse what is already defined in spec. Step 2 is addition on top of step 1 if PUSCHs are there. Regardless of PUSCHs exist or not, Step 1 is the common step. 
Proposal 3: for eMBB, when the timeline requirements agreed in RAN1 92bis are satisfied, adopt the following procedure to report multiple UCI types when single-slot PUCCH(s) overlap with single-slot PUSCH(s) in slot n:
· Step 1: multiplex UCIs of overlapping PUCCHs on one PUCCH resource following the procedure of reporting multiple UCI types defined in TS 38.213 Section 9.2.5  
· Step 2: if a PUCCH (after Step 1) overlaps with one PUSCH, piggyback all multiplexed UCIs (if applicable) of that PUCCH on the PUSCH
· If a PUCCH overlaps with multiple PUSCHs, piggyback all UCIs (if applicable) of that PUCCH on the overlapping PUSCH with earliest starting symbol. 



Figure 5: multiple PUCCHs colliding with multiple PUSCHs
UCI multiplexing on PUSCH with PUCCH/PUSCH repetition
Another issue needs to be addressed is how to handle UCI multiplexing on PUSCH when PUCCH/PUSCH or both have repetitions over multiple slots. For the clarity of discussion, the issue is categorized into three different scenarios as shown below.
1. Single slot PUCCH overlap with multi-slot PUSCH
2. Multi-slot PUCCH overlap with single slot PUSCH
3. Multi-slot PUCCH overlap with multi-slot PUSCH

First, for all three cases, the timeline requirements WA agreed in last meeting for single slot PUCCH/PUSCH overlapping should be applied. In other words, if any timeline requirement is not satisfied, UE should treat it as an error case.
Secondly, when timeline requirements are all satisfied, there are two options to handle UCI multiplexing with repetition. The two options are discussed in detail below.

As shown in Figure 6, 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, i.e. UE never breaks the PUCCH/PUSCH repetition. Furthermore, given HARQ-ACK is important, it makes more sense to transmit the HARQ-ACK channel with repetition (if exists) and drop the rest channels. 
As shown in Figure 7, 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. For example, for a PUCCH with 4 slot repetition, it may overlap with PUSCH in 2 slots. Following this option, UE will send UCI on PUCCH resources in 2 slots while piggyback UCI on PUSCH in 2 slots. 



[bookmark: _Ref513737949]Figure 6: Handle UCI multiplex in slot repetition jointly cross the repetition


[bookmark: _Ref513737998]Figure 7: Handle UCI multiplex in slot repetition independently in each slot
From the perspective of minimize the spec impact, we prefer the second option and have the following proposal. 
Proposal 4: 
· 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 UL parallel transmissions with PUCCH, PUSCH, SRS, and PRACH
In the above sections, how to handle overlapped PUCCH(s) and PUSCH(s) is discussed. However, in UL, there are other channel/signals such as SRS and PRACH can be transmitted. Therefore, a more general topic following this direction is still open, which is how to deal with overlapped transmissions among PUCCH, PUSCH, PRACH, and SRS. 

For the clarity of the discussion, we should separate inter-band CA and intra-band CA. For UEs support inter-band CA, normally multiple PA can be assumed. Therefore, maybe parallel UL transmissions can be supported for inter-band CA. For intra-band CA, the common understanding is that only one PA is available at UE. Therefore, UL parallel transmissions cannot be supported for intra-band CA. For simplicity of the discussion, we focus on intra-band CA first.

Without URLLC, to handle the collision among SRS/PRACH/PUCCH/PUSCH, due to the same concern that UE cannot drop ongoing UL transmission and replace with a new UL transmission, the similar timeline requirements as agreed in RAN1 92bis for PUCCH/PUSCH collision should be considered.  

Under the assumption that timeline requirements for all overlapping UL channels in slot n are satisfied, when there is PRACH or SRS in the overlapped channels, since PRACH or SRS cannot be multiplexed on PUCCH/PUSCH, dropping rules need to be defined. 

[bookmark: _GoBack]Furthermore, we think contention based and contention free PRACH colliding with other channels should be treated separately. Contention free PRACH is triggered by PDCCH so it similar to PUSCH from timeline point of view. How to handle contention based PRACH can be further discussed. As a matter of factor, we don’t see a strong use case to allow contention based PRACH colliding with other UL channels. 

Based on the above discussions, we have the following proposal

Proposal 5:
· For eMBB, in intra-band CA, when SRS and contention-free PRACH overlap with each other or when SRS/contention-free PRACH overlap with PUCCH(s)/PUSCH(s) in slot n, 
· The timeline requirements 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 of PDCCHs scheduling UL transmissions including HARQ-ACK, contention-free PRACH, 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. 
· If the timeline requirements are satisfied
· Transmit only one channel and drop the rest channels in the group of overlapping channels 
· FFS which channel is transmitted
· X’ and Y’ are non-negative integers. 
· FFS the values of X’ and Y’ 
Signalling details for UCI-only on PUSCH without UL-SCH
In RAN1 #92bis[8], the following agreements were made regarding UCI-only on PUSCH without UL-SCH.
Agreements:
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
There is a caveat in the agreement, when CSI only has part 1 without CSI part 2, CSI part 1 should take all remaining resources after HARQ-ACK. 


The beta factors for HARQ-ACK and CSI part 1 should be respect the signaled nominal code rate. Following this principle, we can set  for HARQ-ACK, and for CSI part 1, which is also consistent with UCI on PUSCH with UL-SCH.
Proposal 6: 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
In the scenario of A-CSI-only on PUSCH, since A-CSI payload size is determined by UE, UE needs to handle small payload size with high modulation order and large RB allocation signalled by eNB. For example, UE may need to transmit 10 bits information bits with 10 RB and 256QAM. This combination is meaningless. But UE still needs to support this in modem implementation, testing, and commercialization. Therefore, we propose add some constraint on the coding rate to solve this problem. 
Proposal 7: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI is smaller than T_m for a modulation order m.
· HARQ-ACK if exists is transmitted on PUCCH resource.
· FFS the value of T_m for each modulation order m
 
Another open issue on this topic is how A-CSI only without UL-SCH on PUSCH is triggered. A few solutions to this open issue were discussed in RAN1#92 meeting.  
· Option A: A DCI format scheduling PUSCH includes an ‘UL-SCH indicator’ field of 1 bit. 
· Option B: Reuse the NDI, RV and MCS fields in DCI to trigger CSI on PUSCH without UL-SCH data 
· NDI bit is toggled compared to the previous transmission for the same HARQ process and RV is set to 0 combined with IMCS = {[28], 29, 30, 31} to indicate the modulation order for CSI on PUSCH without UL-SCH data is QPSK, 16QAM, 64QAM and [256QAM] respectively.

Option A adding a specific field of 1 bit in UL DCI to indicate the PUSCH is with UL-SCH or not. The solution can work but introduced unnecessary overhead to DCI. Option B can save the 1 bit overhead by allow implicit signalling. The drawbacks of option B are the following
· NDI toggle is not memoryless. When UE switch to a new BWP, there is no previous transmission to compare NDI with. Therefore, eNB cannot trigger A-CSI report right away after switch BWP, which however should be the right thing to do because eNB may want to get a CSI report right after switch BWP before schedule DL transmission. Another issue with NDI memory is that UE can mis-interpret retransmission DCI as CSI-only on PUSCH or vice versa when UE missed DCI, because UE has a confusion which DCI is the previous DCI that it should compare with the decide NDI toggled or not. 
· Since all four special MCS entries {[28], 29, 30, 31} are utilized to share between signalling retransmission vs A-CSI only, all four MCS can be impacted by the NDI memory issue. 
· All HARQ IDs can be potentially used to signal A-CSI only, the memory issue on NDI toggle can occur on every HARQ ID. 
Schedule A-CSI with UL fall back DCI 0_0
In current 38.212 [5], DCI format 0_0 does not have a field to trigger A-CSI. It is necessary to add this functionality in NR so that for UEs in fallback mode, A-CSI can be triggered to report CSI to base station. This function is supported in LTE to trigger A-CSI for UEs who monitors PDCCH common search space. It is important to keep the same functionality in NR. 
Proposal 8: Add 1 bit CSI request field in DCI 0_0. 
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For UCI multiplexing on PUCCH/PUSCH, we have the following proposals.
Proposal 1: for eMBB, confirm the following working assumption with X=1 and Y=1
· 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+1 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+1 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. 
· 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.

Proposal 2: 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  ----------------------------------------------------
Proposal 3: for eMBB, when the timeline requirements agreed in RAN1 92bis are satisfied, adopt the following procedure to report multiple UCI types when single-slot PUCCH(s) overlap with single-slot PUSCH(s) in slot n:
· Step 1: multiplex UCIs of overlapping PUCCHs on one PUCCH resource following the procedure of reporting multiple UCI types defined in TS 38.213 Section 9.2.5  
· Step 2: if a PUCCH (after Step 1) overlaps with one PUSCH, piggyback all multiplexed UCIs (if applicable) of that PUCCH on the PUSCH
· If a PUCCH overlaps with multiple PUSCHs, piggyback all UCIs (if applicable) of that PUCCH on the overlapping PUSCH with earliest starting symbol. 

Proposal 4: 
· 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.  

Proposal 5:
· For eMBB, in intra-band CA, when SRS and contention-free PRACH overlap with each other or when SRS/contention-free PRACH overlap with PUCCH(s)/PUSCH(s) in slot n, 
· The timeline requirements 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 of PDCCHs scheduling UL transmissions including HARQ-ACK, contention-free PRACH, 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. 
· If the timeline requirements are satisfied
· Transmit only one channel and drop the rest channels in the group of overlapping channels 
· FFS which channel is transmitted
· X’ and Y’ are non-negative integers. 
· FFS the values of X’ and Y’

Proposal 6: 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
Proposal 7: UE is not expected to transmit A-CSI on PUSCH without UL-SCH, if the actual coding rate for CSI is smaller than T_m for a modulation order m.
· HARQ-ACK if exists is transmitted on PUCCH resource.
· FFS the value of T_m for each modulation order m

Proposal 8: Add 1 bit CSI request field in DCI 0_0. 
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