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1. Introduction
At RAN 84, eURLLC WID [1] was revised which included the following objectives for UCI multiplexing:
· Specification of UCI enhancements [RAN1]
· 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
At RAN 85, Support of NR IIoT WID [2] was revised where the following objectives were captured regarding Intra-UE prioritization:
· The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
· 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].

During RAN1 #98bis, #98, #97, #96b, #96, AH1901, and #95 meetings ‎[3,4,5,6,7,8], several agreements/conclusions were made on support of multiple PUCCH with HARQ-ACK in a slot, as can be seen in the Annex.
In this contribution, we discuss further details on UCI enhancements in Rel-16 eURLLC following on the agreements so far in RAN1.
2. [bookmark: _Ref535000493]Support of multiple PUCCHs with HARQ-ACK in a slot
The “sub-slot-based” scheme has been agreed in RAN1 #96b [3], to support multiple PUCCHs for HARQ-ACK feedback within a slot.  In the following, we discuss different aspects in this regard, and share our views on various questions identified as part of the conclusions at RAN1 #95, #96, #96b, #97, #98, and #98b meetings.
2.1 [bookmark: _Ref24148617]Support of semi-static and dynamic CB for enhanced HARQ-ACK CB  
For semi-static HARQ-ACK codebook construction, Rel-15 specifies that the UE maps the set of candidate PDSCH occasions based on the configured set of K1-values (via higher layer parameter dl-DataToUL-ACK) that map to a particular UL slot with the PUCCH transmission. 
With the sub-slot-level CB construction approach, different PDSCH occasions should be identified at a sub-slot level with mapping via K1-value (with granularity of sub-slots) to particular PUCCH occasions. This approach can potentially be very inefficient in terms of incurring large HARQ-ACK payload (i.e., the CB size, and hence, the UL control OH), especially with smaller sub-slots and more overlapping PDSCH occasions for the case of semi-static HARQ-ACK CB. This is expected assuming that the range of the higher layer parameter dl-DataToUL-ACK is not scaled down significantly with the shift from slot to sub-slot-based timing relationships. The importance of this is discussed later in this contribution in relation to the determination of the K1 value. 
Especially, in the context of multiple HARQ-ACK CBs simultaneously constructed with semi-static CBs, either the HARQ-ACK CBs would carrying redundant bits, or else, if differentiated based on separate PDSCH occasions, the scheduling restrictions would be severe to ensure that the PDSCH occasions can be separated unambiguously.
As such, we have the following proposal for consideration of dynamic CB:
Proposal 1: 
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook may only be ‘dynamic’.
2.2 [bookmark: _Ref24148808]Identifying the HARQ ACK CB, when multiple CBs are simultaneously configured to the UE
For a scheduled PDSCH, the UE would need to know in which PUCCH the corresponding HARQ-ACK bit(s) are to be transmitted. In Rel-15, all multiplexing windows are defined using slot-level granularity. With multiple PUCCH occasions with HARQ-ACK, such an approach may not be feasible in realizing the benefit of the new feature as the UE needs to be indicated if HARQ-ACK feedback corresponding to a particular PDSCH is to be transmitted in an earlier of multiple PUCCH occasions within a slot.
At previous RAN1 meetings, it has been agreed to support at least two HARQ-ACK CBs simultaneously. This was mainly motivated based on different reliability requirements (e.g., for the PUCCH) that may be targeted, which requires different PUCCH resource configurations. Thus, now, there would be a need to indicate the particular HARQ-ACK CB that the UE should use for a particular PDSCH. 
For dynamic CB, such identification is straightforward and can based on explicit indication to allow the full scheduling flexibility, e.g., indication in the DCI. Similar approach can also be followed for PDCCH indicating SPS release. For SPS PDSCH, the HARQ-ACK CB to use can be indicated as part of the SPS PDSCH configuration.  
It should be noted that implicit (semi-static) identification methods which can avoid additional Layer-1 signaling overhead, e.g., based on the DCI format (Opt.1) which maps certain DCI formats only to certain CBs, will limit the scheduling flexibility. While Opt. 4 incurs less overhead, it adversely impacts the scheduling ability, not desired for URLLC use cases. Similarly, Opt. 2 is not desirable considering the increased false alarm probability that should definitely be avoided considering the reliability targets for PDCCH reliability.
An important aspect with respect to the CB identification is that such indication should not be coupled with any PDSCH priority or PDSCH minimum processing times, as such coupling unnecessarily imposes scheduling and operational limitations. 

On the other hand, for semi-static CB (if it is supported), less flexibility is expected and the CB identification can be based on semi-static configuration. Enhancements may be then necessary to identify between the Rel-15 and enhanced semi-static HARQ-ACK CB (e.g., corresponding to different service types). 
Such enhancements may be considered (e.g., semi-statically) by associating the CBs to the PDCCH search spaces/CORESETs/etc., or to the PDSCH occasions/length/starting symbols (if mapping to PDSCHs is supported, how the PDSCHs are identified and associated with a particular CB, needs to be discussed further). However, these associations negatively impact the scheduling flexibility as also discussed in Section 2.1. 
Proposal 2: 
· When at least two HARQ-ACK CBs are simultaneously constructed for a UE, for Type II HARQ-ACK CB, and for dynamically-scheduled PDSCH and PDCCH indicating SPS release, the HARQ-ACK CB to use is indicated by explicit indication in the scheduling DCI.
· The CB identification is not coupled with any PDSCH priority or PDSCH minimum processing times.
2.3 Details on K1 value definition in unit of sub-slot
In RAN1 #97, it was agreed that 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. 
Given that it has been already agreed to define K1 offset following Rel-15 approach (based on RRC-configured set of entries) in units of sub-slots, some further details on the range should be defined. In RAN1 #97, whether or not the configurable value range of K1-indication needs to be extended compared to Rel-15, and the impact to related DCI field bit-width, have been left for further studies.
Reducing K1 granularity from slot-level to sub-slot, imposes limitation on the maximum value that K1 can reach. This is especially important (and potentially very restrictive) for TDD configurations, due to the unavailability of UL symbols etc. to transmit the HARQ-ACK feedback flexibly. On the other hand, defining different ranges for the multiplier of the sub-slot unit to determine K1 value, is already possible with Rel-15 design. Particularly, in Rel-15, it is specified that RRC configures the UE with a set of candidate K1 values (“dl-DataToUL-ACK SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)”), and the DCI indicates one value from the candidate set. 
On the other hand, it has been agreed that both of the simultaneously constructed HARQ-ACK CBs can be sub-slot-based. In light of this agreement, the extension of K1 range can enable more efficient HARQ-ACK multiplexing. For instance, in case where URLLC traffic and eMBB-like traffic are scheduled, it is possible for the gNB to push out the feedback for eMBB-like traffic and better accommodate the URLLC feedback. Without such optimization, the HARQ-ACK multiplexing capability may be somewhat sacrificed for eMBB use cases. Particularly, for eMBB the HARQ-ACK will be transmitted more frequent than necessary.
We have the following proposal in order to address any limitations imposed by the maximum and the overall range of the K1 sub-slot offset value:
Proposal 3: 
· Range of candidate values for the multipliers of the UL sub-slot unit to be extended from max of 15 to larger max value (e.g., 31 or 63), possibly as a function of UL SCS.
3. Handling resource conflicts of UL control and UL control/data
In this section, we discuss intra-UE prioritization involving resource conflicts of UL control and UL control/data. In particular, we present our views on how priority can be obtained for each of the channels involved in resource conflict and what would be UE behavior, i.e., whether to drop one transmission or multiplex the overlapping transmissions.
In RAN 85, scope of IIoT WID was updated and L1 multiplexing of services of different priority is now out of scope in Rel16. Hence, multiplexing is only possible if overlapping transmissions belong to same priority.
3.1 Priority determination
Priority identification of HARQ-ACK
In RAN1 98, it was agreed that 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. Hence, priority of HARQ-ACK is obtained dynamically based on which codebook is indicated for use in HARQ-ACK feedback. Higher layer configuration of codebook can include an explicit indication of priority or a given codebook number can be specified to be of higher priority than the other. An explicit 1-bit field in the DL grant can be used to indicate priority of HARQ-ACK as well as HARQ-ACK codebook identification as described in Section 2.2. Explicit indication in a field is most flexible and use of this feature is not restricted to any given DCI  format or RNTI or CORESET.  The disadvantages of using DCI format, RNTI, and CORESET are well documented in the email discussion summary on priority determination of PUSCH, HARQ-ACK, SR. Also note that priority of HARQ-ACK should be separate from priority of PDSCH. It may be possible that two PDSCHs of a UE may overlap where HARQ-ACKs of both PDSCHs are indicated to be of high priority. Due to overlap, one PDSCH may need to be dropped and PDSCH for which PDCCH arrived later may be prioritized.  
Priority identification of PUSCH
PHY layer priority indication of PUSCH has been agreed. Similar to the consideration made for priority indication for HARQ-ACK, in our view an explicit 1-bit field can be used in an UL grant to indicate two level priority of DG PUSCH. This choice is most flexible and it’s use is not restricted to any given DCI  format or RNTI or CORESET. The disadvantages of using DCI format, RNTI, and CORESET are well documented in the email discussion summary on priority determination of PUSCH, HARQ-ACK, SR.
It should be noted that two PUSCHs where both are assigned ‘high’ priority may overlap and UE may need to drop one. Hence, in such cases, time of arrival of the PDCCHs corresponding to the colliding PUSCHs can be considered to determine which PUSCH to transmit. 
It has been agreed that two level priority indication for CG-PUSCH for both type 1 and 2 would be indicated in the resource configuration. In our view, the motivation to update or overwrite RRC configured priority by activation DCI for type 2 CG-PUSCH is not clear.  A given resource configuration may be better suited for a certain traffic types such as URLLC. For example, it is not clear why an indicated ‘high’ priority in higher layer configuration would need to be revised to ‘low’ by DCI. Hence, priority identification by resource configuration seems sufficient.
Proposal 4: 
· HARQ-ACK priority is obtained from HARQ-ACK codebook identification in 1-bit field in the scheduling DCI
· Priority of DG-PUSCH is indicated in 1-bit field in UL scheduling DCI.
· Time of arrival of PDCCH corresponding to the DG-PUSCH can be additionally considered to determine which UL transmission to drop when two ‘high’ priority channels collide, where at least one of them is DG-PUSCH
· Overwriting of priority by activation DCI is not supported for CG-PUSCH type 2.
Discussion on UE behavior on whether to multiplex the overlapping channels or drop one or more of the overlapping channels follows in the next section.
3.2 UE behavior and procedure
Handling resource conflicts of high/low and low priority UL channels have been decided. How to handle collision of two high priority channels is still open.  Moreover, resource conflicts involving SRS, PRACH, and PUCCH-BFR with other UL channels need further consideration.
	Scenario
	Solution

	URLLC SR vs URLLC HARQ-ACK
	It was agreed in RAN1 98 to reuse Rel-15 rules as baseline for this case. It was FFS on whether any different consideration is needed when SR uses PF0 and HARQ-ACK uses PF1 and if SR collides with HARQ-ACK with PF 2, 3, or 4. In our view, it is not critical to optimize these cases and Rel15 rules should be used as baseline. 

	URLLC DG-PUSCH and URLLC HARQ-ACK
	· If the PDCCH of PUSCH starts later than the PDCCH corresponding to HARQ-ACK, PUSCH is of high priority and cannot be dropped. If HARQ-ACK belongs to a codebook of high priority, HARQ-ACK is multiplexed onto PUSCH if timeline is met, otherwise HARQ-ACK is dropped.
· If the PDCCH of PUSCH starts before than the PDCCH corresponding to HARQ-ACK, PUSCH is of low priority and can be dropped. If HARQ-ACK belongs to a codebook of high priority, HARQ-ACK is transmitted dropping PUSCH.


	URLLC CG-PUSCH and URLLC HARQ-ACK
	If CG/SPS-PUSCH is identified to be of high priority, HARQ-ACK can be multiplexed onto PUSCH, if timeline is met. If timeline is not met, UE skips the occasion for CG PUSCH and transmits HARQ-ACK.


	SRS and other UL channels
	SRS can be considered of low priority in the event of a collision with other UL channels. SRS systems that do not overlap can still be transmitted.  


	PUCCH-BFR and SR
	Drop PUCCH-BFR if SR is of high priority, otherwise drop SR



Proposal 5:
For collisions involving URLLC SR and URLLC HARQ-ACK, Rel-15 rules as baseline is sufficient
· For collisions involving URLLC PUSCH and URLLC HARQ-ACK
· For DG-PUSCH, 
· If the PDCCH of PUSCH starts later than the PDCCH corresponding to HARQ-ACK, HARQ-ACK is multiplexed onto PUSCH if timeline is met, otherwise HARQ-ACK is dropped.
· If the PDCCH of PUSCH starts before than the PDCCH corresponding to HARQ-ACK, HARQ-ACK is transmitted dropping PUSCH.
· For CG-PUSCH, If CG/SPS-PUSCH is identified to be of high priority, HARQ-ACK can be multiplexed onto PUSCH, if timeline is met. If timeline is not met, UE skips the occasion for CG PUSCH and transmits HARQ-ACK.
· For collisions involving SRS, SRS can be considered of low priority in the event of a collision with other UL channels and is dropped. SRS symbols that do not overlap can still be transmitted.  
· For collisions involving PRACH, Rel15 behavior is used and UE does not expect collision of PRACH and other UL (high/low priority) channels to happen.  
· For collisions involving PUCCH-BFR, 
· Drop PUCCH-BFR if overlaps with HARQ-ACK
· Skip 1st step of PUCCH-BFR if overlaps with PUSCH
· Drop PUCCH-BFR if SR is of high priority, otherwise drop SR
On the other hand, UE behavior after dropping a channel needs further consideration. In our view, UE does not resume a previously dropped transmission. Resuming may cause phase continuity issue and increase UE complexity. 
Proposal 6:
· UE does not resume a previously dropped UL transmission. 
[bookmark: _GoBack]4 Conclusions
In this contribution, we discussed details to realize UCI enhancements for Rel-16 eURLLC. 
In Section 2, we presented our views on various details to enable support of multiple PUCCH occasions in a slot, and have the following proposals:
Proposal 1: 
· When at least two HARQ-ACK codebooks are simultaneously constructed for supporting different service types for a UE, PDSCH-HARQ-ACK-Codebook may only be ‘dynamic’.
Proposal 2: 
· When at least two HARQ-ACK CBs are simultaneously constructed for a UE, for Type II HARQ-ACK CB, and for dynamically-scheduled PDSCH and PDCCH indicating SPS release, the HARQ-ACK CB to use is indicated by explicit indication in the scheduling DCI.
· The CB identification is not coupled with any PDSCH priority or PDSCH minimum processing times.
Proposal 3: 
· Range of candidate values for the multipliers of the UL sub-slot unit to be extended from max of 15 to larger max value (e.g., 31 or 63), possibly as a function of UL SCS.

In Sections 3.1 and 3.2 we presented our views on intra-UE control/control and data/control multiplexing/prioritization for UL. These are summarized in the following proposals.
Proposal 4: 
· HARQ-ACK priority is obtained from HARQ-ACK codebook identification in 1-bit field in the scheduling DCI
· Priority of DG-PUSCH is indicated in 1-bit field in UL scheduling DCI .
· Time of arrival of PDCCH corresponding to the DG-PUSCH can be additionally considered to determine which UL transmission to drop when two ‘high’ priority channels collide, where at least one of them is DG-PUSCH
· Overwriting of priority by activation DCI is not supported for CG-PUSCH type 2.
Proposal 5:
For collisions involving URLLC SR and URLLC HARQ-ACK,  Rel-15 rules as baseline is sufficient
· For collisions involving URLLC PUSCH and URLLC HARQ-ACK
· For DG-PUSCH, 
· If the PDCCH of PUSCH starts later than the PDCCH corresponding to HARQ-ACK, HARQ-ACK is multiplexed onto PUSCH if timeline is met, otherwise HARQ-ACK is dropped.
· If the PDCCH of PUSCH starts before than the PDCCH corresponding to HARQ-ACK, HARQ-ACK is transmitted dropping PUSCH.
· For CG-PUSCH, If CG/SPS-PUSCH is identified to be of high priority, HARQ-ACK can be multiplexed onto PUSCH, if timeline is met. If timeline is not met, UE skips the occasion for CG PUSCH and transmits HARQ-ACK.
· For collisions involving SRS, SRS can be considered of low priority in the event of a collision with other UL channels and is dropped. SRS symbols that do not overlap can still be transmitted.  
· For collisions involving PRACH, Rel15 behavior  is used and UE does not expect collision of PRACH and other UL (high/low priority) channels to happen.  
· For collisions involving PUCCH-BFR, 
· Drop PUCCH-BFR if overlaps with HARQ-ACK
· Skip 1st step of PUCCH-BFR if overlaps with PUSCH
· Drop PUCCH-BFR if SR is of high priority, otherwise drop SR
Proposal 6:
· UE does not resume a previously dropped UL transmission. 
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Annex
Agreements:
· 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
Agreements:
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
Agreements:
· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.
Conclusion:
For supporting multiple PUCCHs for HARQ-ACK within a slot, companies are encouraged to provide following details when proposing a solution:
· How to separate HARQ-ACK multiplexing windows for different PUCCHs?
· How to indicate the starting symbol of different PUCCHs?
· How to indicate K1, e.g. in unit of slot, half-slot, a number of symbols or symbol?
· How to determine dynamic HARQ codebook?
· How to determine semi-static HARQ-ACK codebook?
· How to configure PUCCH resource sets, e.g. reuse R15 PUCCH resource set configurations or not?
· How to determine PUCCH resource for each PUCCH?
· How to do PUCCH resource overriding for HARQ-ACK multiplexing?
· Maximum number of PUCCH transmissions for HARQ-ACK allowed in a slot?
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:
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.
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:
· For a R16 UE, at least two HARQ-ACK codebooks can be simultaneously constructed, intended for supporting different service types for a UE
· FFS more 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
Agreements:
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 configurable 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.
Agreements:
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.

Agreements:
· 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. SchedulingRequestResourceConfig, multi-CSI-PUCCH-ResourceList.
· FFS: At least one HARQ-ACK codebook follows R15 PUCCH configuration.

Conclusion:
Further study the collision scenarios in the table below:
· Companies are encouraged to fill in solutions, e.g. multiplexing, priorization, for each scenario.
· A company can input “not related to RAN1” in one entry.
· A company can input the priority of study for one entry.
· Consider R15 as the starting point for collisions between two URLLC UCIs.
· FFS: Collision between more than two channels.
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Email discussion till next meeting to fill-up the table – Jia (OPPO)
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

Agreements:
Reuse the R15 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 R15 (especially for the cases when the timeline is not met)
Agreements:
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 proriorty vs. low priority HARQ-ACK is made known at the PHY layer (note: for SR, it’s agreed earlier)
Agreements:
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.
Agreements:
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 CORESET where the activating DCI is received
Agreements:
Confirm the following WA with update:
Original working assumptionthat 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 DG PUSCH at least for PHY-layer collision handling is determined by a PHY indication/signaling.
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:
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.
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:
R16 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
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:
Any sub-slot PUCCH resource is not across sub-slot boundaries. 
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