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Introduction
A work item on physical layer enhancements for NR URLLC was approved [1]. One of objectives of this work item is specification of UCI enhancements, which includes
· More than one PUCCH for HARQ-ACK transmission within a slot
· At least two HARQ-ACK codebooks simultaneously constructed, intended for supporting different service types for a UE
In addition, update of the work item on support of NR Industrial IoT was approved [2]. This work item includes the objective for intra-UE prioritization related to control channel enhancement such as
· Address UL data/control and control/control resource collision by (L1 multiplexing of services of different priority is out of scope):
· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].
· specifying prioritization behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].
In this document, we provide our view on UCI enhancement and intra-UE prioritization related to control channel for URLLC. The agreements related to these topics made in previous RAN1 meetings are summarized in Appendix.
This document is update of R1-1910990 [3].
Sub-slot-based HARQ-ACK feedback
In sub-slot-based HARQ-ACK feedback, Rel.15 PUCCH resource overriding procedures is applied in unit of sub-slot is agreed. At least two sub-slot configurations (“2-symbol*7” and “7-symbol*2”) are supported. One of remaining issues is whether additional sub-slot configuration(s) is supported or not. Potential candidates are 3 sub-slots per slot such as {7, 4, 3} and/or {3, 4, 7}, 4 sub-slots per slot {4, 3, 4, 3} or {3, 4, 3, 4}, and 14 sub-slots per slot. Although we think that currently agreed 2 sub-slot configurations could be sufficient, depending on the outcome of PDCCH monitoring capability, to have the alignment could also be reasonable decision in order to have the corresponding feedback in the uplink. For example, if PDCCH design for URLLC supports 4 monitoring occasion per slot (i.e., (X, Y) = (3, 3) or (3, 2) is supported), there are 4 monitoring occasions in a slot. Therefore, 4 sub-slots per slot such as {4, 3, 4, 3} or {3, 4, 3, 4} can be considered.
Proposal 1: Additional sub-slot configuration of 4 sub-slots in a slot such as {4, 3, 4, 3} or {3, 4, 3, 4} can be considered if PDCCH design for URLLC supports 4 monitoring occasion per slot (i.e., (X, Y) = (3, 3) or (3, 2)).

In the last meeting, it was agreed that any sub-slot PUCCH resource is not across sub-slot boundaries. One of concerns of limiting PUCCH transmission confined within a sub-slot is coverage. In current version of CR for TS38.213 on the introduction of URLLC enhancement, it is mentioned that “if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission is equal to a number of symbols indicated by subslotLength-ForPUCCH. It could be interpreted that just to re-interpret slot-based framework into sub-slot-based framework including repetition mechanism can be baseline and it does not have much specification impact. Alternative way is that network configures the sub-slot length such that one sub-slot has long PUCCH for better coverage. Rel.15 repetition is enabled/disabled semi-statically and sub-slot configuration is also semi-static, then, for coverage improvement, to configure PUCCH repetition or configure larger sub-slot size have similar effect. If more flexible adjustment of PUCCH duration is necessary, dynamic indication of PUCCH repetition can be one possibility.
Proposal 2: It should be clarified whether PUCCH repetition with sub-slot-based framework is also supported when UE is provided subslotLength-ForPUCCH.

It was also not concluded whether Type I (semi-static) HARQ codebook is supported or not including the possibility of de-prioritization for Rel.16 URLLC. One of the motivation to introduce semi-static HARQ codebook is CA operation. CA use case might be important for Rel.16 URLLC especially considering intra-UE eMBB/URLLC multiplexing. Multi-carrier intra-UE eMBB/URLLC multiplexing can be much simpler than single-carrier operation. However, for sub-slot-based operation, semi-static codebook could have larger overhead in the uplink. In addition, CA can be still supported by dynamic HARQ codebook. Potential merit of semi-static HARQ codebook would be no need of tight interworking in scheduler of multiple carriers, while even in dynamic HARQ-ACK codebook, the operation similar to semi-static codebook may be possible in case maximum total DAI value is indicated but actually scheduled CC is less than total DCI value. Therefore, our preference is deprioritizing the specification optimized for semi-static codebook.
Proposal 3: Semi-static codebook is not defined for Rel.16 URLLC.

Construction of at least two HARQ-ACK codebooks simultaneously intended for supporting different service types for a UE
 In order to support two HARQ-ACK codebooks, how to identify a HARQ-ACK codebook should be specified. In addition, it was agreed in RAN1#98 that the PHY identification of HARQ-ACK codebook is also used to determine the priority of the HARQ-ACK codebook for collision handling. In RAN1#96bis, following four options on PHY identifications for identify HARQ-ACK codebook was agreed. 
· Option 1: By DCI format/size
· Option 2: By RNTI
· Option 3: By explicit indication in DCI
· Option 4: By CORESET/search space
As discussed in RAN1 email discussion [98-NR-14], for DCI-based dynamic indication options (Option 1, 2, and 3), some concerns were raised that decoding PDCCH may introduce extra processing delay. For the transmission of HARQ-ACK, PDCCH decoding for PDSCH reception and for determination of PUCCH related information is necessary. The determination of HARQ-ACK codebook and/or priority of HARQ-ACK can also be considered as one of the determination of PUCCH related information. Therefore, for the HARQ-ACK codebook/priority determination perspective, we think that the processing time of PDCCH decoding is not the issue for DCI-based dynamic indication. On the other hand, if this priority information is also used for DL out-of-order or overlapped PDSCHs operation, PDCCH processing time can have the impact on UE complexity. More processing time is available as the order of Option 4 > Option 1 > Option 2 > Option 3. Assuming BD/CCE limitation is not so relaxed compared with Rel.15, we don’t think Option 4 is sufficient and option using a dynamic indication (Option 1, 2, or 3) is necessary. Below we provide our view on dynamic indication options.
Option 1 makes additional DCI size which increase the number of BDs. On Option 2, we already used too many RNTIs. If larger number of industrial IoT, RNTIs may or may not be limiting factor. In addition, in our view, even if DCI format or RNTI is different, additional explicit indication is necessary for priority indication. For example, new DCI for URLLC or MCS-RNTI/new-RNTI is not always the highest priority since new DCI or MCS-RNTI/new-RNTI is not limited for the use case of URLLC only. For Option 3, the concern of increased DCI overhead will be marginal as 1-bit indication (high priority and low priority) is sufficient. On the other hand, adding the few field is only applicable for DCI format 1-1 for Rel.15 DCI format and new DCI format for URLLC in USS as there are flexible/configurable DCI size. DCI format 0-1 in CSS needs to be same size as Rel.15 for backward compatibility reason. Therefore, we think Option 3 is also not always a standalone option and the combination with Option 2 or Option 4 for DCI format 1-0 in CSS is necessary. For example, either of the following should be taken for DCI format 1-0 in CSS.
· Option A: DCI format 1-0 in CSS is always lower priority.
· Option B: For DCI format 1-0 in CSS, priority is determined based on RNTI
Proposal 4: A HARQ-ACK codebook/priority can be identified based on following indication(s).
· Explicit indication in DCI format 1-1 and new DCI for URLLC.
· CORESET/search space and/or RNTI for DCI format 1-0 in CSS.

Intra-UE UL prioritization
UL-SCH priority
In the last meeting, it was agreed that the priority of dynamic grant PUSCH is determined by a PHY indication/signalling. The same principle as HARQ-ACK codebook/priority identification should be used.
On the priority determination for configured grant PUSCH, one FFS is whether/how to further additional priority indication by Type 2 configured grant PUSCH activation is supported or not. In our view, for activation DCI, similar mechanism to dynamic grant PUSCH can be applied and it can overwrite the RRC configured priority.
Proposal 5: PHY priority of dynamic grant PUSCH is determined based on following indication(s).
· Explicit indication in DCI format 0-1 and new DCI for URLLC.
· CORESET/search space and/or RNTI for DCI format 0-0 in CSS.
Proposal 6: In Type 2 configured grant PUSCH activation, the same PHY priority determination mechanism as dynamic grant PUSCH is applied and it can overwrite the RRC configured priority.

Collision handing
The remaining cases to be specified for collision handling are following URLLC vs URLLC collision scenarios.
Scenario 1) URLLC SR with PUCCH format 0 vs URLLC HARQ-ACK with PUCCH format 1
In Rel.15 behaviour, HARQ-ACK is transmitted and SR is dropped. Following can be considered.
· Alt.1: Reuse Rel.15
· Alt.2: Drop HARQ-ACK and send SR on SR resource when SR is positive
· Alt.3: Multiplexing HARQ-ACK and SR by using PUCCH format 0
In our view, Alt.3 will have performance impact to both SR and HARQ-ACK. Although either Alt.1 or Alt.2 can work, Alt.1 is simpler as it is the same behaviour as the handling of overlapped UL transmissions among low PHY priority channel/signals.
Scenario 2) URLLC SR with PUCCH format 0/1 vs URLLC HARQ-ACK with PUCCH format 2, 3, 4
In Rel.15 behaviour, SR is multiplexed in HARQ-ACK with PUCCH format 2, 3, 4. The potential concern is latency increase especially when SR is multiplexed in PUCCH format 3 or 4. Following can be considered.
· Alt.1: Reuse Rel.15
· Alt.2: Reuse Rel.15 when URLLC SR collides with URLLC HARQ-ACK with PUCCH format 2. Drop HARQ-ACK and send SR on the SR resource with URLLC SR collides with URLLC HARQ-ACK with PUCCH format 3 or 4.
Similar to Scenario 1, Alt.1 is simpler as it is the same behaviour as the handling of overlapped UL transmissions among low PHY priority channel/signals.
On intra-UE collision handling of UL transmission with different priorities, there are some FFS points. One of FFS points is the handling of other types of UL transmission such as SRS, PRACH, and PUCCH-BFR. In our view, the priority order can be PRACH > high priority UL transmission > low priority UL transmission > SRS.
On PUCCH-BFR, following agreement was made in MIMO session in the last meeting.
Agreements:
· For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1
It seems that PUCCH-BFR is similar handling as SR, except for the case that PUCCH-BFR with PUCCH format 0 collides with HARQ-ACK with PUCCH format 1. The exception is similar to the case that URLLC SR with PUCCH format 0 collides with URLLC HARQ-ACK with PUCCH format 1. The rule of collision handling related to PUCCH-BFR can be discussed in MIMO session/
Proposal 7: When URLLC SR with PUCCH format 0 collides with URLLC HARQ-ACK with PUCCH format 1, reuse the Rel.15 mechanism.
Proposal 8: When URLLC SR collides with URLLC HARQ-ACK with PUCCH format 2, 3, 4, reuse the Rel.15 mechanism.
Proposal 9: For intra-UE collision handling at the PHY layer, the priority order can be PRACH > high priority UL transmission > low priority UL transmission > SRS.

Conclusion
In this contribution, we discussed enhancement for UCI transmission in Rel.16 URLLC and made following proposals.
Proposal 1: Additional sub-slot configuration of 4 sub-slots in a slot such as {4, 3, 4, 3} or {3, 4, 3, 4} can be considered if PDCCH design for URLLC supports 4 monitoring occasion per slot (i.e., (X, Y) = (3, 3) or (3, 2)).
Proposal 2: It should be clarified whether PUCCH repetition with sub-slot-based framework is also supported when UE is provided subslotLength-ForPUCCH.
Proposal 3: Semi-static codebook is not defined for Rel.16 URLLC.

Proposal 4: A HARQ-ACK codebook/priority can be identified based on following indication(s).
· Explicit indication in DCI format 1-1 and new DCI for URLLC.
· CORESET/search space and/or RNTI for DCI format 1-0 in CSS.

Proposal 5: PHY priority of dynamic grant PUSCH is determined based on following indication(s).
· Explicit indication in DCI format 0-1 and new DCI for URLLC.
· CORESET/search space and/or RNTI for DCI format 0-0 in CSS.
Proposal 6: In Type 2 configured grant PUSCH activation, the same PHY priority determination mechanism as dynamic grant PUSCH is applied and it can overwrite the RRC configured priority.
Proposal 7: When URLLC SR with PUCCH format 0 collides with URLLC HARQ-ACK with PUCCH format 1, reuse the Rel.15 mechanism.
Proposal 8: When URLLC SR collides with URLLC HARQ-ACK with PUCCH format 2, 3, 4, reuse the Rel.15 mechanism.
Proposal 9: For intra-UE collision handling at the PHY layer, the priority order can be PRACH > high priority UL transmission > low priority UL transmission > SRS.
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Appendix:	Previous agreements
RAN1#94
Agreements:
· Study further how to enable more than one PUCCH for HARQ-ACK transmission within a slot.
Agreements:
· Study further whether/how to enable enhanced reporting procedure/feedback for HARQ-ACK.
· Enhanced HARQ-ACK multiplexing on PUSCH and PUCCH
· Finer indication for HARQ feedback timing, e.g. symbol-level, half-slot, etc.
· Note: this may be related to more than one PUCCH for HARQ-ACK tx within a slot
· Other enablers are not precluded
RAN1#95
Agreement:
· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.
RAN1 AH1901
Agreement:
· For a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE
· FFS mode details (including procedures when applicable)
· FFS: How to identify a HARQ-ACK codebook
· FFS applicability to semi-static HARQ-ACK codebook, or dynamic HARQ-ACK codebook, or both
· FFS more than 2
· FFS whether or not CBG configuration is supported for Rel-16 URLLC
RAN1#96
Agreement:
· Rules for the two HARQ-ACK codebooks for supporting different service types should be specified in R16 if the two HARQ-ACK codebooks are due to transmit in resources overlapping in time
· FFS details, e.g., multiplexing and/or prioritizing or parallel tx – revisit later this week
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, a HARQ-ACK codebook can be identified based on some PHY indications / properties.
· FFS in potential WI the details of the PHY identification
RAN1#96bis
Agreement:
· 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 codebook
· R15 PUCCH resource overriding procedures is applied in unit of sub-slot.
· Number of 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.
Agreement:
· For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, K1 is defined following R15 approach but in unit of sub-slot.
Agreement:
· 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 dynamically-scheduled PDSCH, down-select from below for the PHY identification for identify 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 COREST/search space
· FFS additional option(s) for Type I HARQ-ACK codebook.
· FFS: For SPS PDSCH (including SPS release PDCCH)
RAN1#97
Agreement:
· For sub-slot-based HARQ-ACK feedback procedure, K1 is the number of sub-slots from the sub-slot containing the end of PDSCH to the sub-slot containing the start of PUCCH.
· Use UL numerology to define the sub-slot grid for PDSCH-to-sub-slot association.
· FFS: The configuration value range of K1 needs to be extended, and impact to related DCI field bitwidth.
· Note: It has been agreed that K1 is defined following R15 approach but in unit of sub-slot.
Agreement:
· For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot
· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)
· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, all Rel-16 parameters in PUCCH configuration related to HARQ-ACK feedback can be separately configured for different HARQ-ACK codebooks except for following.
· FFS: For PUCCH-SpatialRelationInfo
· Note: SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList are not related to HARQ-ACK feedback.
· FFS: For other UCI types, e.g., SchedulingRequestResoruceCongfig, multi-CSI-PUCCH-ResourceList.
· FFS: At least one HARQ-ACK codebook follows R15 PUCCH configuration.
Working assumoption:
· 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
RAN1#98
Agreement:
· 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.
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, following can be separately configured for different HARQ-ACK codebooks:
· PUCCH-SpatialRelationInfo
· Sub-slot configuration (only applied for the sub-slot-based HARQ-ACK codebook)
· FFS whether or not to support the case when there are at least two HARQ-ACK codebooks configured with sub-slots, with the same or different sub-slot configurations
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, the PHY identification of HARQ-ACK codebook is also used to determine the priority of the HARQ-ACK codebook for collision handling.
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE,
· In case of SPS PDSCH, the following options for identifying a HARQ-ACK codebook (to down-select, combinations are not precluded)
· Opt.1: By SPS PDSCH configurations
· Opt.2: By the DCI activating the SPS PDSCH
· Opt.3: By the COREST where the activating DCI is received
Agreement:
· Reuse the Rel.15 mechanism for the following scenarios:
· A URLLC SR collides with a URLLC HARQ-ACK (no other UL signals/channels), except for (to conclude the FFSs by RAN1#98b)
· FFS if the case in which SR with PF0 vs HARQ-ACK with PF1 needs to be considered.
· FFS SR with HARQ-ACK in PF 2, 3, 4
· URLLC HARQ-ACK collides with URLLC PUSCH (no other UL signals/channels) when the corresponding timelines are met
· To conclude by RAN1#98b for the error cases per Rel.15 (especially for the cases when the timeline is not met)
Agreement:
· In case URLLC (i.e., high priority) HARQ-ACK collides with eMBB (i.e., low priority) SR, down-select from options below (to conclude RAN1#98b):
· Option 1: Drop eMBB SR
· Option 2: Multiplex URLLC HARQ-ACK and eMBB SR if the multiplexing rule is met. Otherwise, drop eMBB SR.
· FFS the details of the rule, e.g.,
· Timeline
· Latency
· Reliability
· PUCCH formats
· In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) SR, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK
· Option 2: Multiplex eMBB HARQ-ACK and URLLC SR if the multiplexing rule is met. Otherwise, drop eMBB HARQ-ACK.
· FFS the details of the rule, e.g.,
· Timeline
· Latency
· Reliability
· PUCCH formats, e.g., SR on PF0 collides with HARQ-ACK on PF1/3/4
· FFS: Resending HARQ-ACK or not after dropping
· In case eMBB HARQ-ACK (i.e., low priority) collides with URLLC (i.e., high priority) HARQ-ACK, down-select from options below.
· Option 1: Drop eMBB HARQ-ACK
· Option 2: Multiplex eMBB HARQ-ACK and URLLC HARQ-ACK if the multiplexing rule is met. Otherwise,
· drop eMBB HARQ-ACK
· FFS the details of the rule, e.g.,
· Timeline
· Latency
· Reliability
· Pre-defined rules or configurable rules or dynamically-indicated multiplexing
· FFS: Resending HARQ-ACK or not after dropping
· FFS details in case of a channel/signal being dropped in handling of collision of UL channels/signals
· High priority vs. low priority HARQ-ACK is made known at the PHY layer (Note: for SR, it’s agreed earlier).
RAN1#98bis
[bookmark: _Hlk23925291]Agreement:
· Any sub-slot PUCCH resource is not across sub-slot boundaries.
Agreement:
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook is separately configured.
Agreement:
· Rel.16 supports up to two HARQ-ACK codebooks with different priorities to be simultaneously constructed, including
· One is slot-based and one is sub-slot-based.
· Both are slot-based.
· Both are sub-slot-based.
Agreement:
· 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
Agreement:
· Confirm the following working assumption 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 Rel.16.
· The PHY-layer SR priority is determined by an explicit indication (as a new RRC parameter) for each SR resource configuration.
[bookmark: _Hlk23925408]Agreement:
· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (and ACK for SPS PDSCH release) in Rel.16.
· 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 override) the RRC configured indication and if so, the applicable DCI formats.
Agreement:
· 2-level PHY priority of DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signalling.
Agreement:
· 2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type 2 CG PUSCH.
· FFS whether/how or not to further have in Type 2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreement:
· For handling intra-UE collision in Rel.16
· 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.
Agreement:
· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel.15 mechanism.
Agreement:
· 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
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