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Introduction
In the RAN1 #97, #98 and #98bis meetings, the following agreements were reached to support UCI enhancements for URLLC[1][2][3].
Agreements:
Confirm the following WA with update:
Original working assumption
· Support that SR priority (e.g. high or low priority) is known at PHY layer. 
· FFS how to use the priority information in handling prioritization/multiplexing of UL transmissions. 
· FFS how the SR priority is known
Updated to:
· Support two-level SR priority (high or low) intended for two different service types known at PHY layer in R16.
· The PHY-layer SR priority is determinined by an explicit indication (as a new RRC parameter) for each SR resource configuration.
Agreements:
· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release
· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:
2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:
For handling intra-UE collision in R16, 
· P/SP-CSI on PUCCH is treated with low priority.
· The priority of a SP-CSI on PUSCH depends on the 2-level PHY priority of the PUSCH conveying the SP-CSI. 
· The priority of a A-CSI depends on the 2-level PHY priority of the PUSCH (w/ or w/o UL-SCH) conveying the A-CSI. 
Agreements:
For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.
· FFS details of processing timeline issues, e.g.
· How to handle the case where the timeline condition is not satisfied.
· Necessity of a new timeline.
Agreements:
· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 
Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, at least the followings are separately configured.
· For DG
· UCI-OnPUSCH
· For CG
· FFS
· codeBlockGroupTransmission
· FFS K1
Agreements:
For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, support sub-slot-based HARQ-ACK feedback procedure.
· A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
· PDSCH transmission is not subject to sub-slot restrictions (if any)
· FFS: PDSCH-to-sub-slot association. 
· FFS: Allowing PUCCH across sub-slot boundary or not.
· R15 HARQ-codebook construction is applied in unit of sub-slot at least for Type II HARQ-ACK codebook. 
· FFS for Type I HARQ-ACK codebook.
· R15 PUCCH resource overriding procedures is applied in unit of sub-slot.
· Number or length of UL sub-slots in a slot is UE-specifically semi-statically configured.
· FFS: Limit of number of PUCCH transmissions carrying HARQ-ACKs in a slot.
· FFS: K1 definition.
· FFS: Details of PUCCH resource configuration and determination.
FFS: Use “Codebook-less HARQ” as a complementary or not.
FFS: If HARQ-ACK can be omitted in case latency requirement cannot be met. 
FFS: PDSCH groupings and PHY identification for separate HARQ-ACK constructions for different service types.
Agreements:
When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, for both Type I (if supported) and Type II HARQ-ACK codebooks (if supported), and for dynamically-scheduled PDSCH, down-select from below for the PHY identification for identifying a HARQ-ACK codebook:
· Opt.1: By DCI format
· Opt.2: By RNTI
· Opt.3: By explicit indication in DCI (FFS: new field or reuse existing field)
· Opt.4: By CORESET/search space 
· FFS additional option(s) for Type I HARQ-ACK codebook
FFS: For SPS PDSCH (including SPS release PDCCH)
Agreements:
At least one sub-slot configuration for PUCCH can be UE-specifically configured to a UE.
· At least support following two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”.
· FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot.
· For the above two sub-slot configurations (“2-symbol*7” and “7-symbol*2”), support a single configuration for PUCCH resource following R15 applicable for all the sub-slots in a slot.
· FFS whether or not to additionally support that PUCCH resource configuration can be different for different sub-slots
· FFS for other sub-slot configurations, if any.
· FFS: If a PUCCH resource across sub-slot boundary is supported.
In this contribution, we further discuss the remaining issues of UL control related enhancements for NR URLLC including multiple HARQ-ACK transmission in one slot and specifying prioritization behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities.
Multiple HARQ-ACK transmissions in one slot
2.1 Applicability for Type I HARQ-ACK codebook for URLLC
[bookmark: OLE_LINK25]In NR Rel-15, Type I and Type II HARQ-ACK codebooks are supported, and HARQ-ACK codebook fallback operation is supported in order to reduce HARQ-ACK codebook overhead in some cases (for example, only one PDSCH is transmitted in a HARQ-ACK codebook window). In the RAN1#96bis meeting, it was agreed that at least Type II HARQ-ACK codebook based on sub-slot construction is supported for Rel-16 URLLC, while it is FFS for Type I HARQ-ACK codebook. In the following, we further investigate the benefits and use cases for Type I HARQ-ACK codebook for Rel-16 URLLC. 
· Reduce DCI overhead
Type I HARQ-ACK codebook does not require DAI field and therefore saves the DCI overhead. If Type II HARQ-ACK codebook is used, 4 bits DAI overhead is required in the DL DCI, and 2 bits DAI overhead is required in the UL grant.
· Avoid padding overhead for periodic and deterministic URLLC traffic
Type I HARQ-ACK codebook is more suitable for periodic and deterministic URLLC traffic types, such as differential protection of power distribution and factory automation. Some reasons are as follows:
gNB can reduce Type I HARQ-ACK codebook overhead to the same as Type II HARQ-ACK codebook by implementation. For example, for periodic and deterministic URLLC traffic, the actual PDSCH transmissions occasions can be predetermined. So the set of k1 values can be configured to match the periodicity of the URLLC traffic. An example is shown in Figure 1. If the periodicity of the URLLC transmission is 2 sub-slots, the set of k1 values is configured as a multiple of the periodicity, e.g., k1 = {2, 4, 6, 8, ...}. Thus, only the sub-slots that actually transmit the URLLC are selected to generate a Type I HARQ-ACK codebook, thereby the padding overhead can be reduced from the sub-slot level. Furthermore, the PDSCH candidate resources can be independently configured for the URLLC traffic in the sub-slot, ensuring one valid URLLC transmission opportunity in one sub-slot, thereby the padding overhead can be avoided from the PDSCH candidate resource level.
In the above use cases, Type I HARQ-ACK codebook is the simplest and most efficient way for HARQ-ACK feedback, and it does not introduce additional padding overhead.

[image: ]
Figure 1. An example of avoiding padding overhead through the implementation of the gNB
· Optimal robustness
The size of Type I HARQ-ACK codebook is determined according to the valid PDSCH candidate resources configured by RRC parameter, and is not determined according to the blind detection of the DCI. So, Type I HARQ-ACK codebook offers more robustness.
[bookmark: OLE_LINK27]Through the above analysis, Type I HARQ-ACK codebook has its own advantages and use cases, so we believe that Type I HARQ-ACK codebook should be also supported for different service types in case of multiple HARQ-ACK codebooks for different service types.
[bookmark: OLE_LINK5]Proposal 1: Type I HARQ-ACK codebook based on sub-slot construction should be supported Rel-16 URLLC.
2.2 Some details for the sub-slot-based HARQ-ACK procedure
In order to support multiple HARQ-ACK PUCCH transmissions in one slot, the UL slot is divided into multiple sub-slots, and there is one HARQ-ACK PUCCH transmission in each sub-slot. Some further details that need to be discussed for sub-slot-based HARQ-ACK feedback are provided below.
· The number and length of sub-slots in a slot
In the RAN1 #98 meeting, it was agreed to support two sub-slot configurations for PUCCH: "2-symbol*7" and "7-symbol*2", but FFS other configurable sub-slot configurations, e.g. 4, 14 sub -slots in a slot. For a better flexibility of PUCCH allocation and low latency of URLLC, 4 and 14 sub-slots in a UL slot should also be supported. For the case of 4 sub-slots, the sub-slot pattern of {4,3,4,3} symbols can be supported.
Proposal 2: Support 4 and 14 sub-slots in a UL slot, and sub-slot pattern for 4 sub-slots in a slot is {4,3,4,3} symbols.
· [bookmark: OLE_LINK7]Identifying a HARQ-ACK codebook for dynamically-scheduled PDSCH
For Type II HARQ-ACK codebook, some brief analysis for the agreed four options for PHY identification for separate HARQ-ACK constructions are listed as follows:
· Option 1: Identifying by the DCI format - It limits the use of the DCI format to different services. In our view, even we introduce a new DCI format, it could be used for scheduling both URLLC and eMBB services.
· Option 2: Identifying by CORESET/search space - It complicates and limits the configuration of the CORESET/search space.
· Option 3: Identifying by RNTI - It is a simple way and does not increase DCI overhead.
· Option 4: Identifying by explicit indication in DCI - A new field to identify the HARQ-ACK codebook is a simple way. Although it may increase the overhead of DCI, it is convenient for implementation. 
From our understanding, a new field in DCI or a predefined RNTI can be supported to identify a HARQ-ACK codebook for dynamically scheduled PDSCHs.
For Type I HARQ-ACK codebook, since its determination of HARQ-ACK is based on the PDSCH candidate resources, the duration of the PDSCH can be considered for identifying a HARQ-ACK codebook. For example, a PDSCH candidate resource with a duration of 4 symbols or less is counted in one HARQ-ACK codebook; A PDSCH candidate resource with a duration greater than 4 symbols is counted in another HARQ-ACK codebook. From our understanding, the above way is a simple and easy way to identify a HARQ-ACK codebook for Type I HARQ-ACK codebook.
[bookmark: OLE_LINK4]Proposal 3: For HARQ-ACK codebook determination,
· for Type II HARQ-ACK codebook, a new field in DCI or a predefined RNTI should be supported to identify a HARQ-ACK codebook for dynamically-scheduled PDSCHs.
· for Type I HARQ-ACK codebook, the duration of the PDSCH can be used to identify a HARQ-ACK codebook.
· A PDSCH candidate resource with a duration of N symbols or less is regarded as one HARQ-ACK codebook. A PDSCH candidate resource with a duration greater than N symbols is regarded as another HARQ-ACK codebook. E.g., N=4.
· Priority determination for SPS PDSCH, SPS PDSCH release and Type 2 PUSCH
[bookmark: OLE_LINK2][bookmark: OLE_LINK32]In the RAN1 #98 meeting, there is an FFS on whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats. 
In order to obtain the flexibility of indicating the SPS PDSCH and SPS PDSCH release priority, it’s better to support that the activated DCI can complement or overwrite the mapping to corresponding HARQ-ACK codebook for SPS PDSCH and SPS PDSCH release configured by the RRC. For example, if the activated DCI activates one SPS PDSCH, regardless of whether or which priority is configured to the SPS PDSCH and SPS PDSCH release, they are always determined with priority according to the activated DCI indication. If the priority is not indicated, neither by RRC nor activation DCI, the SPS PDSCH and SPS PDSCH release can be regarded as low priority.
As for the applicable DCI formats, we think all DCI formats, i.e., DCI 1_0, DCI 1_1 and DCI 1_2 can be used for priority indication for SPS PDSCH and SPS PDSCH release. The same method as dynamic PDSCH could be used, i.e., introducing a new field in DCI or a predefined RNTI.
Similarly, the priority of Type2 CG PUSCH can also be determined in the same way as described above.
[bookmark: OLE_LINK6]Proposal 4: Activation DCI can complement or overwrite the priority of HARQ-ACK corresponding to the SPS PDSCH and SPS PDSCH release.
· If the priority is not indicated, neither by RRC nor activation DCI, the corresponding priority of HARQ-ACK can be regarded as low priority.
· It is applicable for all DCI formats, i.e., DCI 1_0, DCI 1_1 and DCI 1_2.
Proposal 5: Activation DCI can complement or overwrite the priority of Type2 CG PUSCH configured by the RRC. 
· If the priority is not indicated, neither by RRC nor activation DCI, the Type2 CG PUSCH can be regarded as low priority.
· It is applicable for all DCI formats, i.e., DCI 0_0, DCI 0_1 and DCI 0_2.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]On handling of intra-UE collisions
3.1 Intra-UE prioritization rules
In the RAN #85 meeting, L1 multiplexing of services of different priority is out of scope, and only intra-UE prioritization is allowed[4]. It means only dropping low priority channels/signals can be considered, while multiplexing of channels/signals with different priorities is prohibited in Rel-16. In the RAN1#98bis meeting, it has been agreed to reuse the Rel-15 mechanism for handling the overlapped UL transmissions among low PHY priority channel/signals, i.e., scenario 09, 13 and 17 are solved. In the following, we analyze the remaining issues for other intra-UE prioritization scenarios.
· On handling of intra-UE collisions among channels/signals with high PHY priority
Given this is the last RAN1 meeting, we prefer reusing Rel-15 rules for handling the overlapped UL transmissions among high PHY priority channel/signals for Rel-16 for simplicity. Collisions among channels/signals of high priority include:
· Scenario 01: In case a high-priority HARQ-ACK collides with a high-priority SR, reuse the Rel-15 mechanism.
· Scenario 04: In case a high-priority PUSCH collides with a high-priority SR, reuse the Rel-15 mechanism.
· Scenario 05: In case a high-priority PUSCH collides with a high-priority HARQ-ACK, reuse the Rel-15 mechanism.
· On handling of intra-UE collisions among channels/signals with different priorities
Given only intra-UE prioritization is allowed, the low priority channel/signal should be dropped starting from the first overlapping symbol, and the high priority channel/signal is transmitted. More specifically, the following prioritization rules should be supported.  
· Scenario 02, 03, 06: In case a high-priority SR (if positive), HARQ-ACK or PUSCH collides with P/SP-CSI on PUCCH, drop the P/SP-CSI.
· Scenario 07: In case two SRs with different priorities collide with each other, drop the SR with the lower priority if the SR with the higher priority is positive.
· Scenario 08: In case a high-priority HARQ-ACK collides with a low-priority SR, drop the SR.
· Scenario 11: In case a low-priority HARQ-ACK  collides with a high-priority SR, drop the HARQ-ACK if the SR is positive.
· Scenario 12: In case two HARQ-ACKs with different priorities collides with each other, drop the HARQ-ACK with the lower priority.
· Scenario 10: In case a low-priority SR collides with a high-priority PUSCH, drop the SR.
· Scenario 14: In case a low-priority HARQ-ACK collides with a high-priority PUSCH, drop the HARQ-ACK.
· Scenario 15: In case a high-priority SR collides with a low-priority PUSCH, drop the PUSCH if the SR is positive. Otherwise, transmit PUSCH.
· Scenario 16: In case a high-priority HARQ-ACK collides with a low-priority PUSCH, drop the PUSCH.
· Scenario 18: In case two PUSCHs with different priorities collides with each other, drop the PUSCH with the lower priority.
[bookmark: OLE_LINK8]Proposal 6: For intra-UE collisions in Rel-16,
· for handling the overlapped UL transmissions among high PHY priority channel/signals, reuse the Rel-15 mechanism. 
· for handling the overlapped UL transmissions among channels/signals of different priorities, the low priority channel/signal is dropped starting from the first overlapping symbol, and the high priority channel/signal is transmitted.  
· On dropping of low priority channels/signals 
If the low priority channels/signals has not been started yet, it is reasonable to cancel the entire transmission. For other cases where the low priority channels/signals has been transmitting, only part of the low priority channels/signals may be canceled. If it is up to UE implementation to end up the transmission of low priority channels/signals, the network cannot know the exact ending symbol, which means network cannot re-allocate the resources to other transmissions or other UEs. In addition, it is beneficial for network to decode the partially transmitted low priority channels/signals. 
In addition, a UE may need additional processing time to complete dropping of the low priority channels/signals and preparing of the high priority channels/signals. 
Observation 1: It is beneficial for the network to know the exacting ending symbol of the dropped channels/signals in that the network can re-allocate the remaining resources to other transmissions or other UEs, or try to decode the partially transmitted low priority channels/signals. 
Observation 2: A UE may need additional processing time to complete dropping of the low priority channels/signals and preparing of the high priority channels/signals. 
In the following, we take collisions between two PUSCHs as an example in Figure 2. If the high priority PUSCH is associated by a scheduling PDCCH, the ending symbol can be defined as the N-th symbol after the last symbol of the PDCCH where N-symbol is the processing time for PDCCH decoding. When the high priority PUSCH is scheduled semi-statically, i.e. CG PUSCH, the ending symbol can be defined as the M symbols before the first symbol of the high priority channel since it needs a time of M symbols to prepare the transmission. 
In this way, if the starting symbol of the low priority PUSCH is later than the ending symbol, the low priority PUSCH is completely cancelled. If the starting symbol of the low priority PUSCH is earlier than the ending symbol, the low priority PUSCH is transmitted until to the ending symbol, and the remaining symbols of low priority PUSCH is cancelled.
[bookmark: OLE_LINK9]Proposal 7: For canceling low priority channels/signals, it needs to define the ending symbol of the low priority PUSCH transmission.
· A UE transmits low priority channels/signals until to the ending symbol and cancels the remaining symbols.
· The ending symbol is defined as N-th symbol after the last symbol of the PDCCH scheduling high priority channels/signals, or M symbols before the first symbol of the high priority channels/signals. 




Figure 2 An example of defining the ending symbol for the low priority PUSCH transmission.
In most cases, URLLC PUSCH has a short duration for low latency and eMBB PUSCH has a long duration for high data rate. That is URLLC PUSCH may overlap with only a part of eMBB PUSCH as shown in Figure 3. There may be a part of eMBB PUSCH resource which is located after URLLC. How to transmit signal on the remaining resource should be considered. One solution is to continue transmitting the eMBB PUSCH originally mapped to the resource. However, it is difficult to successfully decode eMBB data as the phase continuity may not be kept. The collided eMBB TB may have to be transmitted again. Another solution is to transmit a new data on the resource, i.e. the remaining resource is scheduled for a new TB. Given the channel state could be most possibly unchanged, the same configuration as the grant for eMBB, such as MCS could be used for scheduling the new TB in the remaining resources. Instead of using a dynamic grant, a configured grant with the same configuration as the grant for eMBB can be used for scheduling the new TB. This could save the consumption of CORESET resource and reduce PDCCH block rate. 
[bookmark: OLE_LINK10]Proposal 8: Support transmission of a new TB on the remaining resource, if any, which caused by canceling the low priority PUSCH in case of UL resource conflicts.
· The new TB is transmitted in the remaining resource as a configured grant with the same configuration as the grant for the low priority PUSCH. 


Figure 3 Collision between eMBB and URLLC
3.2 Collision handing on more than two channels
[bookmark: OLE_LINK11]For the case that UL PUCCH(s)/PUSCH(s) overlap among more than two channels, there could be two alternatives as provided below.
· Alt. 1: Resolve collisions among channels with the same priority first and then for channels with different priorities[5][6][7]. That is, the first step is to categorize two groups, one for eMBB and another for URLLC. Then, step 2 is to perform multiplexing within each groups. The last step is to perform prioritization among two groups.  An example is illustrated in Figure 4, where a PUCCH carrying URLLC HARQ-ACK and SR is transmitted, and the two eMBB channels are dropped.
[image: ]
Figure 4 Resolve collisions among channels with the same priority first and then for channels with different priorities.
· Alt. 2: Reuse the same pseudo-code for determining the overlapping PUCCH resources and perform multiplexing among channels with the same priority and perform prioritization among channels with different priorities. In other words, the UE just keeps performing the Rel-15 pseudo-code with defined Rel-16 rules for multiplexing or prioritization. An example is shown in Figure 5, where the URLLC PUCCH with HARQ-ACK is identified as the first PUCCH resource, and the resources overlapping with the first PUCCH resource are regarded as overlapping PUCCH resources, i.e., the resources in the green circle, based on Rel-15 pseudo-code. After performing multiplexing or prioritization with in the overlapping PUCCH resources, both URLLC PUCCH with HARQ-ACK and SR, and eMBB PUCCH with SR are transmitted in this example. Regarding collision handling between PUCCH and PUSCH, Rel-15 rules can be reused here. 
[image: ]
Figure 5 Reuse the same pseudo-code for determining the overlapping PUCCH resources.
[bookmark: OLE_LINK15]The advantage of Alt.2 is that no modifications are required to the Rel-15 pseudo-code defined in the sub-clauses 9.2.5 of TS 38.213. Table 1 shows a comprehensive comparison of Alt.1 and Alt.2 in terms of specification impact.
Table 1 A comparison for Option 1 and Option 2 in terms of specification impact
	Specification impact
	Alt.1
	Alt.2

	Categorize all channels by priorities into two groups
	YES
	NO

	Perform pseudo-code for determining the overlapping PUCCH resources
	One time for URLLC,
One time for eMBB
	The same as Rel-15

	Drop low priority channels if the conflicting channels have different priorities.
	YES
	YES



Basically, Alt.2 is to try to reuse Rel-15 rules, which is preferred by us. 
[bookmark: OLE_LINK12]Proposal 9: For handing the collision scenarios of more than two UL channels, follow the Rel-15 rules except for dropping low priority channels if the conflicting channels have different priorities.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: It is beneficial for the network to know the exacting ending symbol of the dropped channels/signals in that the network can re-allocate the remaining resources to other transmissions or other UEs, or try to decode the partially transmitted low priority channels/signals. 
Observation 2:  A UE may need additional processing time to complete dropping of the low priority channels/signals and preparing of the high priority channels/signals. 
[bookmark: OLE_LINK13]Proposal 1: Type I HARQ-ACK codebook based on sub-slot construction should be supported Rel-16 URLLC.
Proposal 2: Support 4 and 14 sub-slots in a UL slot, and sub-slot pattern for 4 sub-slots in a slot is {4,3,4,3} symbols.
Proposal 3: For HARQ-ACK codebook determination,
· for Type II HARQ-ACK codebook, a new field in DCI or a predefined RNTI should be supported to identify a HARQ-ACK codebook for dynamically-scheduled PDSCHs.
· for Type I HARQ-ACK codebook, the duration of the PDSCH can be used to identify a HARQ-ACK codebook.
· A PDSCH candidate resource with a duration of N symbols or less is regarded as one HARQ-ACK codebook. A PDSCH candidate resource with a duration greater than N symbols is regarded as another HARQ-ACK codebook. E.g., N=4.
Proposal 4: Activation DCI can complement or overwrite the priority of HARQ-ACK corresponding to the SPS PDSCH and SPS PDSCH release.
· If the priority is not indicated, neither by RRC nor activation DCI, the corresponding priority of HARQ-ACK can be regarded as low priority.
· It is applicable for all DCI formats, i.e., DCI 1_0, DCI 1_1 and DCI 1_2.
Proposal 5: Activation DCI can complement or overwrite the priority of Type2 CG PUSCH configured by the RRC. 
· If the priority is not indicated, neither by RRC nor activation DCI, the Type2 CG PUSCH can be regarded as low priority.
· It is applicable for all DCI formats, i.e., DCI 0_0, DCI 0_1 and DCI 0_2.
Proposal 6: For intra-UE collisions in Rel-16,
· for handling the overlapped UL transmissions among high PHY priority channel/signals, reuse the Rel-15 mechanism. 
· for handling the overlapped UL transmissions among channels/signals of different priorities, the low priority channel/signal is dropped starting from the first overlapping symbol, and the high priority channel/signal is transmitted.  
Proposal 7: For canceling low priority channels/signals, it needs to define the ending symbol of the low priority PUSCH transmission.
· A UE transmits low priority channels/signals until to the ending symbol and cancels the remaining symbols.
· The ending symbol is defined as N-th symbol after the last symbol of the PDCCH scheduling high priority channels/signals, or M symbols before the first symbol of the high priority channels/signals. 
Proposal 8: Support transmission of a new TB on the remaining resource, if any, which caused by canceling the low priority PUSCH in case of UL resource conflicts.
· The new TB is transmitted in the remaining resource as a configured grant with the same configuration as the grant for the low priority PUSCH. 
Proposal 9: For handing the collision scenarios of more than two UL channels, follow the Rel-15 rules except for dropping low priority channels if the conflicting channels have different priorities.
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