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1	Introduction
In RAN#86, the work item on Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR was approved [1]. Further, the WID was revised in RAN#88e, where the updated WID [2] includes the following objective: 
Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
1. Specify multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH. 
2. Specify PHY prioritization of overlapping dynamic grant PUSCH and configured grant PUSCH of different PHY priorities on a BWP of a serving cell including the related cancelation behaviour for the PUSCH of lower PHY priority, taking the solution developed during Rel.16 as the baseline 

This topic was discussed for the first time in the last meeting and the following agreements were made:

Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH in R17.
· Multiplexing a low-priority HARQ-ACK and a high-priority SR into a PUCCH for some HARQ-ACK/SR PF combinations (FFS applicable combinations).
· Multiplexing a low-priority HARQ-ACK, a high-priority HARQ-ACK and a high-priority SR into a PUCCH.
For the above multiplexing scenarios,
· FFS conditions, if needed, for the multiplexing, e.g
· Whether to support multiplexing between different resources not confined within a sub-slot.
· Whether to support multiplexing in case a PUCCH overlaps with more than one PUCCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to determine the PUCCH resource used for multiplexing (e.g. HP or LP PUCCH resource, or a dedicated PUCCH resource for the multiplexing).
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling).
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding)
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for enabling multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
 
Agreements:
Support multiplexing for following scenarios in R17:
· Multiplexing a low-priority HARQ-ACK in a high-priority PUSCH (conveying UL-SCH only).
· Multiplexing a high-priority HARQ-ACK in a low-priority PUSCH (conveying UL-SCH only)
· Multiplexing a low-priority HARQ-ACK, a high-priority PUSCH conveying UL-SCH, a high-priority HARQ-ACK and/or CSI.
· Multiplexing a high-priority HARQ-ACK, a low-priority PUSCH conveying UL-SCH, a low-priority HARQ-ACK and/or CSI.
For the above multiplexing scenarios,
· Support separate configurations of at least beta-offset values (FFS for alpha) for multiplexing with different priority combinations. 
· FFS for other separate configurations.
· FFS: value range of beta-offset (e.g. <1).
· FFS the conditions, if needed, for multiplexing, e.g.
· FFS: Whether to support multiplexing in case a PUCCH/PUSCH overlaps with more than one PUCCH/PUSCH.
· Timeline requirements.
· FFS: details, if needed, of the multiplexing scheme, e.g.
· How to minimize impact on the latency for high-priority HARQ-ACK.
· How to multiplex the HARQ-ACK bits (e.g. multiplexing, bundling)?
· How to encode the UCIs with different priorities (e.g. separate coding vs. joint coding).
· How to guarantee the target code rate (e.g. payload control, multiplexing priority, LP HARQ-ACK compression/compaction).
· Explicit indication for multiplexing.
· Multiplexing rule and order (e.g. HP/LP multiplexing is after resolving collision within the same priority).
· How to handle multiplexing of UCI of different priorities and CG-UCI in a CG-PUSCH
 
Agreements:
Support simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA.
· FFS how to trigger this function. 
· FFS for intra-band CA.
Agreements:
Support PHY prioritization for the case where low-priority DG-PUSCH collides with high-priority CG-PUSCH in R17.
· FFS details
· Clarify R16 baseline if needed.
 
In the following, we discuss our view on the Rel-17 solutions for intra-UE multiplexing and prioritizations.
2	Discussion
2.1	Multiplex HARQ-ACK/SR/CSI/PUSCH with different priorities
2.1.1 	General design principles 
Before discussing the details for supporting intra-UE multiplexing in Rel-17, we believe that it is important to understand the direction that different solutions in Rel-17 for intra-UE multiplexing would lead to. From our perspective, while developing solutions, we should consider early on in Rel-17 a framework for intra-UE multiplexing/prioritization to avoid unnecessary fragmentations.
On a high level, Rel-17 currently supports two alternatives for intra-UE multiplexing/prioritization with respect to overlapping PUCCH/PUSCH resources as follows:
· Alternative A) PUCCH/PUSCH multiplexing with different priority at least for HARQ-ACK
· Alternative B) Simultaneous PUCCH and PUSCH transmission

While both alternatives are supported, it was also discussed and proposed to consider enabling/disabling either alternative independently.
If solutions to achieve alternatives A and B for overlapping resolution result in completely different behaviours, none of these features would likely be implemented or enabled which would be an unfortunate outcome given the specification efforts in 3GPP. Therefore, while developing solutions to achieve alternatives A and B, it is important to start and continue with solutions under a common framework until the divergence is inevitable to achieve A or B. This approach helps to avoid fragmentations as much as possible. 
To determine the common path, the key difference between alternatives A and B is that in alternative A, the UCI is transmitted via multiplexing on PUSCH and in alternative B, the UCI is transmitted via PUCCH and in parallel with PUSCH. Hence, when there is group of overlapping PUCCH/PUSCHs, by resolving first overlapping between PUCCH resources in the procedure and providing non-overlapping PUCCH resources, one can develop two branches afterwards by taking multiplexing approach on the PUSCH or parallel transmission with PUSCH. 
· Common procedures between Alternatives A and B: 
· Resolve overlapping between PUCCH resources
· Follow-up procedures:
· Alternative A) PUCCH/PUSCH multiplexing
· Alternative B) PUCCH/PUSCH parallel transmisison

Therefore, we propose:
[bookmark: _Toc54415340]In case of overlapping between PUCCH and/or PUSCH resources in a slot, the first step is to resolve overlapping between the PUCCH resources irrespective of the corresponding priority or slot/sub-slot association.

Another important aspect is related to the high-level understanding of whether the proposed detailed solutions would improve the system performance. Methods such as puncturing, resuming or bundling are proposed for enabling HARQ-ACK multiplexing of different priorities in PUCCH or PUSCH. From our perspective, dropping and rescheduling is preferred over puncturing/resuming or bundling since these methods are either too complicated to be implemented or too simplified to achieve the goal of multiplexing. 
[bookmark: _Toc54415341]In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, methods based on partial puncturing with or without resuming and HARQ-ACK bundling as part of overlapping resolution procedures are not supported.
[bookmark: _Toc54415342]In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, only UCI multiplexing methods on PUCCH or PUSCH resources that are extension of already existing UCI multiplexing methods are supported.

It is also important to note that since URLLC traffic usually has a sporadic or periodic pattern, overlapping cases occur either occasionally or predictably. Therefore, the gNB can plan accordingly and decide for the proper actions. For example, whether it is better to apply multiplexing with low priority transmission in case of overlapping with a high priority transmission or to drop the low priority transmission. In that sense, the gNB can ensure that multiplexing is avoided when it would affect the required delay or reliability requirements. Therefore, the gNB should be able to dynamically enable or disable multiplexing.

[bookmark: _Toc54415343]In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, dynamically enabling or disabling UCI multiplexing on PUCCH or PUSCH is supported. 

2.1.2	Overlapping resolution between PUCCH resources (first step)
In the following we discuss our view for resolving the overlapping between PUCCH resources irrespective of the associated priorities. 
Before doing the exercise, we note that based on the agreement made in previous meeting, UCI multiplexing with different priorities is supported only for the following combinations of UCI:
· Case 1: HP SR and LP HARQ-ACK
· Case 2: HP HARQ-ACK/SR and LP HARQ-ACK
· 
In the following we discuss our view on how to determine a PUCCH resource to carry the UCI corresponding to Case 1 and Case 2 above.
2.1.2.1	PUCCH resource with HP SR and LP HARQ-ACK
In overlapping resolution procedure for Case 1, based on the Rel-15 procedures, the SR in general is multiplexed on HARQ-ACK PUCCH resource. However, the case when PUCCH format 1 is used for both SR and HARQ-ACK, is not supported. If PUCCH format 0 is used for SR and PUCCH format 1 for HARQ-ACK, in fact SR is dropped. In our view, the cleanest approach is to adopt the general principle of Rel-15 and that is to multiplex SR on LP HARQ-ACK PUCCH resource. With respect to reliability of SR, we suggest using a different PRB when SR is triggered. The offset value can be a fixed value of configured. In case of LP HARQ-ACK with PUCCH format 0, 1 or 4, detection of PUCCH on two different PRBs determines whether SR is triggered or not. In case of PUCCH format 2 and 3, even partially overlapping PRBs provide good reliability for SR detection. Figure 1 illustrates a few examples.

[bookmark: _Toc54415344]When PUCCH with HP SR overlaps with PUCCH with LP HARQ-ACK:
i. [bookmark: _Toc54415345]For 1-2 LP HARQ-ACK bits: The PUCCH resource for HARQ-ACK is used for multiplexing of the HP SR and LP HARQ-ACK. If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.
ii. [bookmark: _Toc54415346]For more than 2 LP HARQ-ACK bits: Rel-15 rules are used for multiplexing HARQ-ACK and SR in a PUCCH resource. If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the PUCCH resource. 
[image: ]
[bookmark: _Ref54408949]Figure 1: Multiplexing HP SR on LP HARQ-ACK PUCCH resource. With positive SR, an offset PRB is applied to HARQ-ACK PUCCH resource.

2.1.2.2	PUCCH resource for HP HARQ-ACK/SR and LP HARQ-ACK
In overlapping resolution procedure for Case 2, Rel-15 procedure can be reused by determining a PUCCH resource that would carry the total UCI, i.e. HP HARQ-ACK/SR and LP HARQ-ACK. Since these two PUCCH resources have different priority, they correspond to different PUCCH-Config and associated PUCCH resource sets, accordingly. In order to ensure reliability, we suggest using the PUCCH resource sets of the high priority PUCCH-Config. In that case, based on the total UCI size, i.e. the total number of HP HARQ-ACK/SR and LP HARQ-ACK, a PUCCH resource set among those configured in the second PUCCH-Config, is determined. A resource in this set based on the last DCI corresponding to the HP HARQ-ACK, is identified. This resource is the single resource that would carry HP HARQ-ACK/SR and LP HARQ-ACK. 
[bookmark: _Toc54415347]When PUCCH with HP HARQ-ACK/SR overlaps with PUCCH with LP HARQ-ACK:
iii. [bookmark: _Toc54415348]First, a PUCCH resource set associated to HP HARQ-ACK based on the total number of HP HARQ-ACK/SR and LP HARQ-ACK is determined. Then, a PUCCH resource in the PUCCH resource set to carry both HP and LP HARQ-ACK based on the last DCI corresponding to the HP HARQ-ACK is determined.

[bookmark: _GoBack]If the single PUCCH resource is of format 2,3,4, our view on separate or joint encoding, as well as target code rate, is as follows:
From a complexity point of view, joint encoding of HARQ feedback does not require separate decoding attempts and is simpler at the receiver. Furthermore, separate block coding of 1-2 bits is only supported on PUSCH in Rel. 16. 
From a performance perspective, joint encoding of high and low priority HARQ feedback at low code rates might require more resource elements than separate encoding of high priority HARQ feedback at low code rate and low priority HARQ feedback at higher code rate. For small payloads however, additional CRC overhead and smaller coding gain might offset this.
From a link budget perspective, the performance benefits of separate coding need to be compared to PUSCH coverage. If coverage is limited by PUSCH rather than PUCCH, improving PUCCH performance by separate coding is not worth the added complexity and does not increase coverage. Conversely, for cell center UEs operating at high SNR, separate coding might not bring sufficient added benefits due to steep BLER curves and similar code rates for low and high priority HARQ feedback. There are likely to be scenarios where some UEs should perform joint encoding, and some UEs should perform separate encoding.
We propose the following:
[bookmark: _Toc54415349]Study joint and separate encoding of high and low priority HARQ feedback to further understand in which scenarios separate encoding performs better, especially from a link budget perspective.

2.1.2.3	Procedure to resolve overlapping between PUCCH resources
We propose to reuse the Rel-15 procedures by taking into account the applicable combinations of UCI based on the previous agreements and adopt the suitable adjustments as the following:
1) As in Rel-15, the first set of mutually overlapping PUCCH resources in a slot are identified and sorted in the set Q.
2) A single PUCCH resource is determined for the PUCCH resources in the set Q as the following:
a. If all resources have the same priority, follow the already existing procedures.
b. Otherwise
i. Drop SR and CSI of low priority, if any.
ii. If one of resources is associated to a HARQ-ACK with high priority, apply the associated PUCCH resource sets and last DCI to determine a single PUCCH resource (i.e. Proposal 6).
1. If the high priority HARQ-ACK PUCCH resource is associated to sub-slot, start from the earlier and smallest sub-slot.
iii. Otherwise, if PUCCH resources for high priority SR and low priority HARQ-ACK overlap, determine a single PUCCH resource based on HARQ-ACK PUCCH resource as described in Proposal 5. 
3) As in Rel-15, the above procedure is continued until there is no overlapping PUCCH resources in the slot. 

As it is shown in Figure 2, this approach effectively results in running the procedures sub-slot based if there are overlapping sub-slot based PUCCH resources. 
[image: ]
[bookmark: _Ref54340802]Figure 2: Determining a single PUCCH resource for mutually overlapping PUCCH resource in set Q 

We propose to reuse the Rel-15 procedures by taking into account the applicable combinations of UCI based on the previous agreements and adopt the suitable adjustments.

[bookmark: _Toc54415350]Resolve overlapping between PUCCH resources based on Rel-15 procedures where the overlapping is resolved starting from the first set of mutually overlapping PUCCH resources in a slot (a.k.a. set Q) until there are no overlapping PUCCH resources in the slot.
[bookmark: _Toc54415351]To determine a single PUCCH resource for a set of mutually overlapping PUCCH resources with different priority, drop SR and CSI of low priority, if any. Then, use sub-slot PUCCH resources if there is a sub-slot HARQ-ACK PUCCH in the set, starting from the earlier and smaller sub-slot.



2.1.3		UCI multiplexing on PUSCH (second step of Alt A)
As discussed previously, when resolving overlapping PUCCH resources (or Step 1 above) the outcome would be non-overlapping PUCCH resources where the UCI in each PUCCH resource can be one of the following:
· Case A: LP UCI (HARQ-ACK, SR, CSI or any combination of them)
· Case B: HP UCI (HARQ-ACK, SR or HARQ-ACK/SR)
· Case C: Mix of HP and LP UCI (HP HARQ-ACK and LP HARQ-ACK, HP HARQ-ACK and HP SR and LP HARQ-ACK, HP SR and LP HARQ-ACK)

In case of PUCCH/PUSCH overlapping for any of the above cases, our view on multiplexing/dropping rules is summarized in table below. 

Table 1: Expected behavior to resolve overlapping between PUCCH and PUSCH resource 
	
	Case A
(LP UCI)
	Case B
 (HP UCI)
	Case C 
(Mix LP/HP UCI)
	Summary of cases when
 UCI is multiplexed on PUSCH

	LP PUSCH
	Mux/drop as in Rel-15
(SR dropped)
	Drop PUSCH if UCI includes HP SR
Otherwise, multiplex UCI on LP PUSCH
	Drop PUSCH if UCI includes HP SR
Otherwise, multiplex UCI on LP PUSCH
	Case A: LP HARQ-ACK, LP CSI
Case B: HP HARQ-ACK
Case C: LP HARQ-ACK, HP HARQ-ACK

	HP PUSCH
	Mux/drop as in Rel-15
(SR dropped)
	Drop HP SR if UCI includes HP SR (as in Rel-15/16)
Otherwise, multiplex UCI on HP PUSCH
	Drop HP SR if UCI includes SR (as in Rel-15/16)
Otherwise, multiplex UCI on HP PUSCH
	Case A: LP HARQ-ACK, LP CSI
Case B: HP HARQ-ACK
Case C: LP HARQ-ACK, HP HARQ-ACK



When we study the combinations that UCI is multiplexed on a PUSCH, according to the table above the UCI may include the following:
· LP CSI
· LP HARQ-ACK
· HP HARQ-ACK

For the purpose of multiplexing, as we discussed in Section 2.1.1, we would like to use the already existing procedures. That implies that for multiplexing, the corresponding timeline requirements should be met. Moreover, for multiplexing, we can reuse the existing framework for HARQ-ACK and CSI, and extend it one level higher from LP HARQ-ACK to HP HARQ-ACK. In that sense, more than one overlapping PUCCHs can overlap with a PUSCH. In case the total UCI includes UCI with different priorities, as agreed different beta-offset values for multiplexing UCI with different priority is used. As we discussed earlier, if multiplexing causes delay issues harmful for URLLC, the gNB should be able to dynamically disable it. Finally, It is not necessary to configure different alpha values since the same goal on controlling number of REs can be achieved with combination of alpha and different beta values.

Therefore, we propose the following:

[bookmark: _Toc54415352]For UCI multiplexing on PUSCH, one or more PUCCH can overlap with PUSCH where the corresponding UCI can be multiplexed in the PUSCH.
[bookmark: _Toc54415353]For UCI multiplexing on PUSCH, a different target code rate and beta factor is considered for high priority HARQ-ACK. 
[bookmark: _Toc54415354]Additional value range of beta-offset less than 1 is supported.
[bookmark: _Toc54415355]Support dynamically enable/disable multiplexing by beta factor (e.g. beta=0 to disable mux)

2.1.4	Simultaneous PUCCH/PUSCH transmission (second step of Alt B)
As we discussed in Section 2.1.1, in order to perform simultaneous PUCCH and PUSCH, any potential overlapping between PUCCH resources should be resolved.
From our perspective, this feature can be enabled by configuration of an RRC parameter. However, when it is enabled, similarly to PUCCH/PUSCH multiplexing, we would prefer to dynamically enable or disable this feature to provide better flexibility for the network to operate such that the requirements for URLLC are met. 
Another aspect is that for a UE that supports the capability for both features, i.e. PUCCH/PUSCH multiplexing (Alt A) and simultaneous transmission (Alt B), the NW can enable both features but dynamically choose between them on need basis. 
Moreover, we are not supportive of imposing restrictions on transmission and scheduler for benefiting this feature. In our view, this feature should support both fully and partially overlapping PUCCH/PUSCH, otherwise the benefits would be questionable for the imposed restrictions.
Finally, with respect to support of the feature for intra-band CA, we are open to understand better the concerns as well as motivations from the UE vendors. Therefore, more discussions are needed.
Based on the above discussion, we propose the following:
[bookmark: _Toc54415356]Simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA is enabled by RRC configuration.
[bookmark: _Toc54415357]When simultaneous PUCCH/PUSCH transmissions is enabled by RRC configuration, simultaneous PUCCH/PUSCH transmissions can be dynamically disabled. 

2.3 	Prioritizing DG/CG-PUSCH with different priorities

In our view, the prioritization rule between DG-PUSCH and CG-PUSCH of different PHY priorities, as agreed in Rel-16 should be used to support DG/CG-PUSCH prioritization with different priorities. Therefore, we propose to adopt the following feature lead proposal in Rel-16 to support the corresponding procedures in Rel-17.
[bookmark: _Toc54415358]For collision handling between high priority CG and low priority DG: PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.
[bookmark: _Toc54415359]For collision handling between high priority DG and low priority CG: PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.

The following text was removed from 38.214 V16.1.0 Section 6.1 [3] which can be introduced in Rel.17 with minor potential improvements.

	[If [a UE reports the capability of intra-UE prioritization], and if a PUSCH corresponding to a configured grant and a PUSCH scheduled by a PDCCH on a serving cell are partially or fully overlapping in time,
-	If the PUSCH corresponding to the configured grant has priority in configuredGrantConfig set to 1 (i.e., high priority), and the PUSCH scheduled by the PDCCH is indicated as low priority by having the [priority indicator] field in the scheduling DCI set to 0 or by not having the [priority indicator] field present in the scheduling DCI, the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the PUSCH transmission scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.
-	Otherwise, the UE shall cancel the PUSCH transmission corresponding to the configured grant at latest starting M symbols after the end of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, and transmit the PUSCH scheduled by the PDCCH, where
-	M = Tproc,2 +d1, where Tproc,2 is given by clause 6.4 for the corresponding PUSCH timing capability assuming d2,1 = 0 and d1 is determined by the reported UE capability [XXXXX],
-	In this case, the UE is not expected to be scheduled for the PUSCH by the PDCCH where the PUSCH starts earlier than N symbols after the end of the last symbol of the PDCCH, where
-	N = Tproc,2 + d2, where Tproc,2 is the PUSCH preparation time of the PUSCH scheduled by the PDCCH using the associated PUSCH timing capability according to clause 6.4 and d2 is determined by the reported UE capability [YYYYY].
-	In case of PUSCH repetitions, the overlapping handling is performed for each PUSCH repetition separately.
-	The UE is not expected to be scheduled for another PUSCH by a PDCCH where this PUSCH starts no earlier than the end of the prioritized transmitted PUSCH and before the end of the time domain allocation of the cancelled PUSCH.]



[bookmark: _Toc54415360]Reintroduce the text above to Subclause 6.1 of TS 38.214.
Conclusion
In the previous sections we made the following observations: 
No table of figures entries found.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In case of overlapping between PUCCH and/or PUSCH resources in a slot, the first step is to resolve overlapping between the PUCCH resources irrespective of the corresponding priority or slot/sub-slot association.
Proposal 2	In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, methods based on partial puncturing with or without resuming and HARQ-ACK bundling as part of overlapping resolution procedures are not supported.
Proposal 3	In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, only UCI multiplexing methods on PUCCH or PUSCH resources that are extension of already existing UCI multiplexing methods are supported.
Proposal 4	In case of overlapping between PUCCH and/or PUSCH resources in a slot with different priorities, dynamically enabling or disabling UCI multiplexing on PUCCH or PUSCH is supported.
Proposal 5	When PUCCH with HP SR overlaps with PUCCH with LP HARQ-ACK:
i.	For 1-2 LP HARQ-ACK bits: The PUCCH resource for HARQ-ACK is used for multiplexing of the HP SR and LP HARQ-ACK. If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.
ii.	For more than 2 LP HARQ-ACK bits: Rel-15 rules are used for multiplexing HARQ-ACK and SR in a PUCCH resource. If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the PUCCH resource.
Proposal 6	When PUCCH with HP HARQ-ACK/SR overlaps with PUCCH with LP HARQ-ACK:
i.	First, a PUCCH resource set associated to HP HARQ-ACK based on the total number of HP HARQ-ACK/SR and LP HARQ-ACK is determined. Then, a PUCCH resource in the PUCCH resource set to carry both HP and LP HARQ-ACK based on the last DCI corresponding to the HP HARQ-ACK is determined.
Proposal 7	Study joint and separate encoding of high and low priority HARQ feedback to further understand in which scenarios separate encoding performs better, especially from a link budget perspective.
Proposal 8	Resolve overlapping between PUCCH resources based on Rel-15 procedures where the overlapping is resolved starting from the first set of mutually overlapping PUCCH resources in a slot (a.k.a. set Q) until there are no overlapping PUCCH resources in the slot.
Proposal 9	To determine a single PUCCH resource for a set of mutually overlapping PUCCH resources with different priority, drop SR and CSI of low priority, if any. Then, use sub-slot PUCCH resources if there is a sub-slot HARQ-ACK PUCCH in the set, starting from the earlier and smaller sub-slot.
Proposal 10	For UCI multiplexing on PUSCH, one or more PUCCH can overlap with PUSCH where the corresponding UCI can be multiplexed in the PUSCH.
Proposal 11	For UCI multiplexing on PUSCH, a different target code rate and beta factor is considered for high priority HARQ-ACK.
Proposal 12	Additional value range of beta-offset less than 1 is supported.
Proposal 13	Support dynamically enable/disable multiplexing by beta factor (e.g. beta=0 to disable mux)
Proposal 14	Simultaneous PUCCH/PUSCH transmissions on different cells at least for inter-band CA is enabled by RRC configuration.
Proposal 15	When simultaneous PUCCH/PUSCH transmissions is enabled by RRC configuration, simultaneous PUCCH/PUSCH transmissions can be dynamically disabled.
Proposal 16	For collision handling between high priority CG and low priority DG: PHY layer can make the prioritization so that the UE is expected to transmit the PUSCH corresponding to the configured grant, and cancel the overlapping low priority PUSCH scheduled by the PDCCH at latest starting at the first symbol of the PUSCH corresponding to the configured grant.
Proposal 17	For collision handling between high priority DG and low priority CG: PHY layer can make the prioritization so that the UE is expected to cancel the overlapping low priority CG PUSCH by the first overlapping symbol at the latest. Further, a UE expects that the first overlapping symbol of the high priority DG PUSCH is not earlier than Tproc,2+d1after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.
Proposal 18	Reintroduce the text above to Subclause 6.1 of TS 38.214.
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