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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 behavior 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 behavior for the PUSCH of lower PHY priority, taking the solution developed during Rel.16 as the baseline 

In the following, we discuss our view on the remaining issues of intra-UE multiplexing and prioritizations.
[bookmark: _Ref178064866]2	Discussion
2.1 Procedure and timeline for Intra-UE multiplexing/prioritization
In RAN1#107bis-e the following agreements and working assumption were made
	Agreement
For resolving collision of PUCCHs of different priorities without repetitions within a time unit, Step 2.1 consists of the following sub-steps:
· Step 2.1-1: Determine a reference PUCCH resource
· Step 2.1-2: Select O PUCCH resource(s) overlapping with the reference PUCCH resource. 
· Step 2.1-3: Apply Rel-17 intra-UE multiplexing/dropping rules to resolve overlapping among the reference PUCCH resource and O PUCCH resource(s). 
· Step 2.1-4: Loop Step 2.1-1) ~ Step 2.1-3) until there are no overlapping PUCCHs in the time unit.
FFS details

Agreement
For resolving collision of PUCCHs of different priorities without repetition within a time unit, down-select from the following options:
· Option 1:
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select up to one PUCCH resource overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 2: 
· The reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 3: 
· The reference PUCCH resource is determined by prioritizing HP PUCCH over LP PUCCH on top of Rel-15 rules
· In step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
· Option 4: 
· The reference PUCCH resource is determined by prioritizing LP PUCCH carrying HARQ-ACK on top of Rel-15 rules
· In step 2.1-2, If a LP PUCCH carrying HARQ-ACK overlaps with multiple HP PUCCHs and one of the HP PUCCH includes HARQ-ACK, only select the HP PUCCH including HARQ-ACK in step 2.1-2; otherwise, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code 
FFS: Details on time units for all options

Working Assumption
For resolving collision of PUCCHs of different priorities without repetition within a time unit, the time unit of HP HARQ-ACK is used. For a LP PUCCH overlapping with multiple time units, down-select from:
· Alt. 1: the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s)
· Alt. 2: the LP PUCCH is associated with the first time unit with overlapping HP PUCCH with HARQ-ACK if any. Otherwise, the LP PUCCH is associated with the first time unit with overlapping HP PUCCH(s).
· Alt. 3: the LP PUCCH is associated with the last time unit with overlapping HP PUCCH(s)




One of the open issues regarding the multiplexing procedure is how to determine a reference PUCCH for resolving collision of PUCCHs with different priorities. The discussion in the last meeting led to identifying four options. Our view on these options is as the following,
We note that the reference PUCCH resource in the Rel-15 procedure is implicitly determined by the ordering of the set Q. Therefore, if one wants to change the reference PUCCH resource while keeping the Rel-15 procedure intact, the only way of doing this is by reordering the set Q.
Another implicit assumption of the pseudo code is that if PUCCH resource Q(k) does not overlap with PUCCH resource Q(k + 1), then PUCCH resource Q(k) overlaps with no other PUCCH resource Q(l) for l > k + 1. If this assumption does not hold, then the pseudo code will not correctly resolve overlaps without significant changes.
Specifically, the most relevant pseudo code from 38.213 section 9.2.5 is cited below:
	if [image: ] and resource [image: ] overlaps with resource [image: ] 
[image: ]
[image: ]
else
if [image: ]
...
else
[image: ]
end if
...
end if




Overlap is checked with the next PUCCH resource in the set in the yellow highlight. If there is no overlap, then j is increased in the cyan highlight, and a new ”reference resource”  is selected and overlap with the previous reference resource is never checked again. The full pseudo code is available in the Appendix.

[bookmark: _Toc95751773]The reference PUCCH resource in the Rel-15 procedure is implicitly determined by the ordering of the set Q.
[bookmark: _Toc95751774]An implicit assumption of the Rel-15 pseudo code is that if PUCCH resource Q(k) does not overlap with PUCCH resource Q(k + 1), then PUCCH resource Q(k) overlaps with no other PUCCH resource Q(l) for l > k + 1. If this assumption does not hold, then the pseudo code will not correctly resolve overlapping without significant changes.

We note that these assumptions hold when the reference PUCCH resource is selected based on starting symbol and duration as in Rel-15. It is not clear how the prioritization in option 3 and 4 is supposed to work on top of that. In particular we note that if the first prioritization is not based on starting symbol, the second implicit assumption might not hold, and we can have a situation as in Figure 1. In particular, here Q(0) does not overlap with Q(1), but Q(0) overlaps with Q(2).
[image: ]
[bookmark: _Ref95739283][bookmark: _Ref95739274]Figure 1: Illustration of ordering of Q not based on starting symbol as in Option 3 or 4, where three resources are labelled as Q(0), Q(1) and Q(2) The overlapping is not resolved by iterations.
In the first iteration of the while loop, no overlap is resolved since Q(0) and Q(1) do not overlap, and j is increased to 1. In the second iteration we check whether Q(1) and Q(2) overlap. Since they do not overlap, no overlap is resolved. Then the while loop exits without resolving the overlap between Q(0) and Q(2) since Q(2) is the last element in the set Q. Even if there were more elements in the set, overlap between Q(2) and Q(0) would never be checked.
[bookmark: _Toc95751775]Selecting a different reference resource by changing the ordering of the set Q might cause the algorithm in Section 9.2.5 to not resolve overlaps.
If a shorter reference resource is chosen instead of a longer one based on priority, we might end up with a situation as in Figure 2.
[image: ]
[bookmark: _Ref95750322]Figure 2: Basing ordering on priority might lead to additional error cases.

Here the resolution step between Q(0) and Q(1) might end up with a resultant PUCCH which overlaps with Q(2). If Q(2) is HP, this is treated as an error case. This error case can be avoided by selecting the PUCCH with longer duration as the reference resource as in Rel-15.

[bookmark: _Toc95775891][bookmark: _Toc95775949][bookmark: _Toc95751776]Choosing a shorter reference resource can generate additional error cases compared to Rel-15 ordering.
Based on these observations we prefer option 2 for selecting a reference resource.
[bookmark: _Toc95752005]Adopt Option 2 for resolving collision of PUCCHs, i.e., the reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration, and in step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code.
Another remaining open issue regarding the multiplexing procedure is the time unit for executing the procedure. Three alternatives are listed in the Working assumptions. Our view on these alternatives is as the following.
In our view, when different time unit for LP and HP transmissions are used, normally shorter time unit is used for HP than LP, although the reverse is not precluded. Therefore, we prefer to have a simplified design that is suitable for practical operations. Therefore, regarding which time unit a LP PUCCH is associated with, Alt.1 (i.e. a LP PUCCH is associated with the first time unit with overlapping HP PUCCH) provides lower latency for LP HARQ-ACK along with the HP transmission. Regarding Alt. 2, our view is that this alternative is in principle similar to Alt 1 but treating HP SR and HP HARQ-ACK differently. The motivation could be to negate the impact of SR on time unit determination since its presence or absence is up to UE implementation. Although at first glance that may seem to result in a time unit that is controlled by gNB, but it results in overcomplicating the procedures where in practice, the gNB has to handle SR presence or absence regardless. Therefore, we foresee unnecessarily complications in the procedure if Alt. 2 is adopted. Regarding Alt. 3, it unnecessarily delays the LP channel when it could have been transmitted earlier as opposed to Alt. 1. It is not clear for us the benefit of intentionally delaying the transmission of the LP channel. 
Hence, we believe that Alt. 1 provides a good balance between simplicity and performance and propose the following:
[bookmark: _Toc95775894][bookmark: _Toc95775952][bookmark: _Toc95752006]Adopt Alt 1 of WA: Associate a LP PUCCH with the first time unit with overlapping HP PUCCH. 
2.1.1 Scheduling restriction due to overlapping PUCCH and PUSCH
There is a scheduling restriction in Rel-15/16 that will restrict scheduling of HP PDSCH if LP PUSCH is already scheduled:
	38.213 Clause 9:
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, a DCI format 1_1 indicating SCell dormancy, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 



The situation is shown in Figure 3. In Rel-16, since the HP UCI is not multiplexed onto the LP PUSCH, the gNB can schedule HP PDSCH with quick HARQ feedback even if it has scheduled a LP PUSCH earlier. In Rel-17, if the Clause above is not updated, the HP UCI will be multiplexed onto the LP PUSCH, so the scheduling restriction above applies and does not allow the gNB to schedule the HP PDSCH. 
[image: ]
[bookmark: _Ref92819898]Figure 3: Scheduling restriction in Rel-15/16 restricts scheduling flexibility of HP PDSCH in Rel-17 compared to Rel-16.

In order to have the same scheduling flexibility of HP PDSCH in Rel-17 as in Rel-16 we propose the following:
[bookmark: _Toc95752007]Update the scheduling restriction to allow multiplexing PUSCH and HARQ-ACK of different priorities.

For instance, the 38.213 Clause can be updated by adding a phrase as shown below.
	38.213 Clause 9:
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, a DCI format 1_1 indicating SCell dormancy, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission, where the HARQ-ACK information and the PUSCH have the same priority index. 


2.2	Multiplexing UCI of different priorities
In RAN1#107bis-e, the following agreement was made
	Agreement
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF2/3/4: 
· For positive SR, transmit SR on the SR PUCCH resource and drop HARQ-ACK. 
· For negative SR, transmit HARQ-ACK only on the HARQ-ACK PUCCH resource.
Note: It was agreed to support multiplexing a LP HARQ-ACK and a HP SR into a PUCCH for some HARQ-ACK/SR PF combinations in Rel-17.



A PUCCH carrying HP SR with PF0 can also carry HP HARQ, and that the above agreement should not apply to this case.
So far there is no agreed multiplexing solution for a PUCCH carrying HP SR and HARQ ACK using PF0 and a PUCCH carrying LP HARQ-ACK. There is also no solution for a PUCCH carrying HP HARQ ACK and implicit SR (through resource selection) using PF1 overlapping with a PUCCH carrying LP HARQ-ACK. In our view, the proposal below should be adopted to complete the design.
[bookmark: _Toc95752008]When a PUCCH carrying both HP HARQ ACK and SR (explicitly or implicitly) overlaps with a PUCCH carrying LP HARQ-ACK, treat the SR as a HP HARQ-ACK bit and reuse multiplexing solutions for PUCCH carrying HP HARQ-ACK overlapping with PUCCH carrying LP HARQ-ACK.
For issue 2.2 – 5 regarding the ambiguity on LP HARQ-ACK type-1 codebook existence or LP HARQ-ACK type-2 codebook size due to DCI mis-detection we do not support the proposed solution of a LP DAI field to all DCI formats scheduling PUSCH or PDSCH. First of all, this issue is only present if the UE misses the last DCI scheduling LP PDCCH. If CA is used, the UE needs to miss ALL DCI in the last slot scheduling LP PDCCH. If a single carrier is scheduled, the gNB can use a larger AL to decrease the PDCCH BLER to acceptable leves.
As noted, there are several issues with this proposal. The DCI size will be increased for all formats scheduling PUSCH and PDSCH, leading to increased BLER for these PDCCH transmissions. We will require new RRC configuration for each of these DCI formats. Even with this DAI field, there will still be a problem for multiplexing HARQ-ACK onto CG PUSCH without a PDCCH transmission. In this case the gNB will need to use a lower AL in any case. For Iiot and URLLC use cases with strict latency requirements it is likely that most HP PUSCH will be CG, making the solution proposed unlikely to help in the most likely scenario. Furthermore, if this DAI field is associated with a UE capability, the gNB would need to implement both the DAI solution and the robust PDCCH solution depending on UE capabilities. This leads to increased implementation complexity at the gNB.
[bookmark: _Toc95752009]Do not introduce an additional LP DAI in DCI formats scheduling PUSCH and PDSCH.

2.3	Prioritizing DG/CG-PUSCH with different priorities
Agreements have been made in the previous meetings for supporting PHY layer prioritization between a high priority grant (either DG or CG) and a low priority grant (either CG or DG).  We discuss the remaining issues to complete the feature in Rel-17.
2.3.1 CG-CG collision
In the discussion during RAN1 #107bis-e, the following was proposed.
	Proposed conclusion:
If UCI-MuxWithDifferentPriority or UCI-MuxWithDifferentPriority-secondaryPUCCHgroup is enabled, it is not expected that MAC PDUs are delivered for two overlapping CG PUSCHs of different PHY priorities on a serving cell within the PUCCH group.



However, this proposed conclusion does not take into account that the UE is in full control of both CG-PUSCHs, including MAC. The UE can handle cancellation of an earlier CG-PUSCH by a later CG-PUSCH by implementation. In the physical procedure, the CG-vs-CG collision can be handled first, so that only one CG-PUSCH participates in intra-UE multiplexing/prioritization including UCI multiplexing.  In this way, the same principle as this Rel-16 agreement from RAN1#101-e is maintained.
	Agreement (RAN1#101)
· For collision handling between CG and CG with different priorities
If MAC delivers two MAC PDUs, it is up to UE implementation to make sure that the low priority CG PUSCH transmission can be cancelled before the start of the high priority CG PUSCH.



Thus, in both Rel-16 and Rel-17, the MAC is allowed to deliver two MAC PDUs to physical layer and the physical layer cancels the later low priority CG PUSCH.
[bookmark: _Toc95752010]Similar to Rel-16, MAC is allowed to deliver two MAC PDUs to CG-vs-CG with different priorities in Rel-17.
[bookmark: _Toc95752011]UE implementation makes sure that the low priority CG-PUSCH is cancelled and does not participate in intra-UE multiplexing/prioritization procedure, including UCI-PUSCH multiplexing.

2.3.2	Scenario details
With PHY layer prioritization between DG and CG of different priorities, the MAC may be allowed to send two, or one, or zero, PDUs to the two overlapping grants.   
It should be clarified what scenarios are expected, or not expected, in Rel-17. In our view, if MAC sends two PDUs to the two overlapping grants, this is only expected if the later grant has higher PHY priority than the earlier grant. Otherwise, if the later grant has lower PHY priority, then MAC is not expected to send two PDUs to PHY for the two overlapping grants, i.e., the MAC can send a PDU to only one of the two overlapping grants. This echoes the RAN2#109e conclusion below, where the second PDU has higher LCH priority even if the two overlapping PUSCH has the same PHY priority.
	RAN2 #109e Chairman’s Notes:
Observation, acc to current R2 agreements: In case that two MAC PDUs with the same L1 priority (i.e. high-high or low-low) are delivered by MAC, the second PDU has priority from RAN2 perspective (based on LCH priority). 



Thus, the new scenario Rel-17 handles occurs when MAC has generated the LP PDU and passed it to PHY, after which MAC generated the HP PDU for the overlapping grant of the same carrier. This results in the case where PHY handles the two overlapping grants, each with a PDU from MAC.  In contrast, in Rel-16, MAC ensures that only one PDU is delivered to PHY if there are two overlapping PUSCH.

[bookmark: _Toc84028555][bookmark: _Toc95752012]MAC may send two PDUs to two overlapping grants only if the later grant has higher PHY priority than the earlier grant.

2.3.3	LCH-based prioritization and UL skipping related procedure
In Rel-16 maintenance, it was a difficult issue if/how to simultaneously configure two features introduced in Rel-16 [4]: 
a) LCH-based prioritization, where the Rel-16 RRC parameter is lch-basedPrioritization.
b) UL skipping related procedure, where Rel-16 introduced two RRC parameters enhancedSkipUplinkTxDynamic, and enhancedSkipUplinkTxConfigured.
The issue was resolved in RAN1#107e with the following agreement, i.e., lch-basedPrioritization and Rel-16 UL skipping cannot be simultaneously enabled in Rel-16.
	Agreement
In response to RAN2 LSs (R1-2106409, R1-2110755), the following RAN1 responses are agreed.
· RAN1 confirms RAN2’s following working assumption.
· When lch-BasedPrioritization is not configured and Rel-16 CG/DG PUSCH skipping is enabled, DG always overrides CG.
· RAN1 cannot confirm RAN2’s WA on LCH based prio has higher priority than UL skipping, and RAN1 inform RAN2 that when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-16.
· RAN1 confirms that the following intended UE behavior can be supported:
· Given the understanding in RAN1 that when lch-basedPrioritization is configured and Rel-16 UL skipping cannot be enabled in Rel-16, for the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.



Since Rel-17 multiplexing/prioritization procedure is even more complicated than Rel-16, we propose that the same understanding to be extended to Rel-17 as well. Then, either (a) or (b) can be configured in Rel-17, but not configured simultaneously.

[bookmark: _Toc95752013]Adopt the same understanding as in Rel-16, i.e., when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-17.

2.3.4	Timeline considerations
2.3.4.1	Timing for HP DG-PUSCH vs LP CG-PUSCH
In 38.214 section 6.1, “UE procedure for transmitting the physical uplink shared channel”, the following text specifies the timeline requirement for the scheduling PDCCH where DG-PUSCH cancels CG-PUSCH:
[image: ]
For Rel-17, the same processing timeline can be applied, even though Rel-17 has the further description that DG-PUSCH has higher priority than CG-PUSCH. This is illustrated in Figure 4.
[bookmark: _Toc84028559][bookmark: _Toc95752014]For the scenario of HP DG vs LP CG, reuse Rel-15 timeline for the scheduling PDCCH.
[image: ]
[bookmark: _Ref92634017]Figure 4:  Rel-15 PDCCH timeline for prioritizing DG over CG

Furthermore, the cancellation timeline Tproc,2 for HP DG-PUSCH vs LP CG-PUSCH has been addressed in the agreement below, i.e., Tproc,2 is extended by d3 in Rel-17. Thus, the overall timeline for HP DG-PUSCH vs LP CG-PUSCH is summarized in Figure 5.

	Agreement
For the overlapping between LP CG and HP DG, if MAC delivers two MAC PDUs to PHY, 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. 
· On top of Rel-16 cancellation time (N2+d1) for PUCCH/PUCCH or PUCCH/PUSCH collision, additional time d3 is needed (which results N2+d1+d3 in total cancellation time) for LP CG-PUSCH and HP DG-PUSCH collision resolution.
· (Working assumption) d3 = {0, }symbol(s) upon UE capability report, where  for SCS=15/30/60/120kHz, respectively.



[image: ]
[bookmark: _Ref92629129]Figure 5:  Rel-17 PDCCH timeline (N2) and cancellation timeline (Tproc,2) for prioritizing DG over CG

2.3.4.2	Timing for HP CG-PUSCH vs LP DG-PUSCH
For the scenario of low-priority overlapping with high-priority CG, the PDCCH timing and cancellation timing are considered below.
In Rel-15/Rel-16, no timeline requirement exists for the scheduling PDCCH. For Rel-17, there is no need to introduce new requirement either, since the UE should be fully aware of CG-PUSCH status internally, and can adequately handle the cancellation of DG-PUSCH via implementation.  This is illustrated in Figure 3.
[bookmark: _Toc84028560][bookmark: _Toc95752015]For the scenario of LP DG vs HP CG, no new timeline requirement is introduced for the scheduling PDCCH.
[image: ]

Figure 6: Rel-17 timeline for prioritizing CG over DG

For the cancellation timing, the agreement from RAN1#106bis is adequate.
	Agreement
For collision between HP CG PUSCH and LP DG PUSCH, if MAC delivers two MAC PDUs to PHY, PHY layer can make the prioritization so that the UE is expected to transmit the CG PUSCH and cancel the DG PUSCH at latest from the first symbol that is overlapping with the CG PUSCH.
· Note: For the DG PUSCH, it is up to UE implementation to handle OFDM symbols of the DG PUSCH before the start of HP CG PUSCH which are nonoverlapping with the HP CG PUSCH.
· FFS: How to handle the collision when there is repetition for CG and/or DG PUSCH


 
Thus the overall timeline for HP DG-PUSCH vs LP CG-PUSCH is summarized in Figure 7.
[image: ]
[bookmark: _Ref92629687]Figure 7: Rel-17 PDCCH scheduling timeline (N2) and cancellation timing for prioritizing CG over DG.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The reference PUCCH resource in the Rel-15 procedure is implicitly determined by the ordering of the set Q.
Observation 2	An implicit assumption of the Rel-15 pseudo code is that if PUCCH resource Q(k) does not overlap with PUCCH resource Q(k + 1), then PUCCH resource Q(k) overlaps with no other PUCCH resource Q(l) for l > k + 1. If this assumption does not hold, then the pseudo code will not correctly resolve overlapping without significant changes.
Observation 3	Selecting a different reference resource by changing the ordering of the set Q might cause the algorithm in Section 9.2.5 to not resolve overlaps.
Observation 4	Choosing a shorter reference resource can generate additional error cases compared to Rel-15 ordering.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Adopt Option 2 for resolving collision of PUCCHs, i.e., the reference PUCCH resource is determined as in Rel-15, i.e. based on the starting symbol and duration, and in step 2.1-2, select all the PUCCH resources overlapping with the reference PUCCH resource according to Rel-15 pseudo code.
Proposal 2	Adopt Alt 1 of WA: Associate a LP PUCCH with the first time unit with overlapping HP PUCCH.
Proposal 3	Update the scheduling restriction to allow multiplexing PUSCH and HARQ-ACK of different priorities.
Proposal 4	When a PUCCH carrying both HP HARQ ACK and SR (explicitly or implicitly) overlaps with a PUCCH carrying LP HARQ-ACK, treat the SR as a HP HARQ-ACK bit and reuse multiplexing solutions for PUCCH carrying HP HARQ-ACK overlapping with PUCCH carrying LP HARQ-ACK.
Proposal 5	Do not introduce an additional LP DAI in DCI formats scheduling PUSCH and PDSCH.
Proposal 6	Similar to Rel-16, MAC is allowed to deliver two MAC PDUs to CG-vs-CG with different priorities in Rel-17.
Proposal 7	UE implementation makes sure that the low priority CG-PUSCH is cancelled and does not participate in intra-UE multiplexing/prioritization procedure, including UCI-PUSCH multiplexing.
Proposal 8	MAC may send two PDUs to two overlapping grants only if the later grant has higher PHY priority than the earlier grant.
Proposal 9	Adopt the same understanding as in Rel-16, i.e., when lch-basedPrioritization is configured, Rel-16 UL skipping cannot be enabled in Rel-17.
Proposal 10	For the scenario of HP DG vs LP CG, reuse Rel-15 timeline for the scheduling PDCCH.
Proposal 11	For the scenario of LP DG vs HP CG, no new timeline requirement is introduced for the scheduling PDCCH.

References
[bookmark: _Ref47515547]RP-193233 - New WID on enhanced Industrial Internet of Things (IoT) and URLLC support, Nokia, Nokia Shanghai Bell
[bookmark: _Ref47515553]RP-201310 - Revised WID: Enhanced Industrial Internet of Things (IoT) and ultra-reliable and low latency communication (URLLC) support for NR, Nokia, Nokia Shanghai Bell
[bookmark: _Ref54359502]3GPP TS38.214 v 16.1.0, Physical layer procedures for data, March 2020.
[bookmark: _Ref61884737]R1-2111186, “Intra-UE Multiplexing/Prioritization and UL Skipping,” Ericsson.
[bookmark: _Ref92818872]R1-2112712, “Summary #2 of email thread [107-e-NR-R17-IIoT-URLLC-03],” CATT
[bookmark: _Ref92819131]R1-2112667, “Summary#2 of email thread [107-e-NR-R17-IIoT-URLLC-04],” OPPO
Appendix. Specification Text from TS 38.213 V17.0.0 
UCI multiplexing pseudo code from 38.213V17.0.0 section 9.3.5.
	Set [image: ] to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where
-	a resource with earlier first symbol is placed before a resource with later first symbol
-	for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration
-	for two resources with same first symbol and same duration, the placement is arbitrary
-	the above three steps for the set [image: ] are according to a subsequent pseudo-code for a function [image: ]
-	a resource for negative SR transmission that does not overlap with a resource for HARQ-ACK or CSI transmission is excluded from set [image: ] 
-	if the UE is not provided simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set [image: ] if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4
-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set [image: ]
-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set [image: ] if they overlap with any resource from the resources for transmission of HARQ-ACK information
Set [image: ] to the cardinality of [image: ]
Set [image: ]to be the first symbol of resource [image: ] in the slot
Set [image: ] to be the number of symbols of resource [image: ] in the slot
Set [image: ] - index of first resource in set [image: ]
Set [image: ] - counter of overlapped resources
while [image: ]
if [image: ] and resource [image: ] overlaps with resource [image: ] 
[image: ]
[image: ]
else
if [image: ]
determine a single resource for multiplexing UCI associated with resources [image: ] as described in clauses 9.2.5.0, 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 
[image: ]
[image: ] % start from the beginning after reordering unmerged resources at next step
[image: ]
[image: ] % function that re-orders resources in current set [image: ]
Set [image: ] to the cardinality of [image: ]
else
[image: ]
end if
end if
end while
The function [image: ] performs the following pseudo-code
{
[image: ]
while [image: ] % the next two while loops are to re-order the unmerged resources
[image: ]
while [image: ] 
if [image: ] OR [image: ]
[image: ]
[image: ]
[image: ]
end if
[image: ]
end while
[image: ]
end while
}
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