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1	Introduction
One of the objectives of the study on NR Industrial IoT [1] is:
	a) [bookmark: _Hlk523733459][bookmark: _Hlk524612594]UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
i) different latency and reliability requirements
ii) Different types of resource allocation for example grant-free and grant-based allocations
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.



UL/DL intra-UE traffic multiplexing/prioritization was discussed at RAN2 #103bis meeting, first about use cases, scenarios and potential involvement of RAN1. The discussion outcome related to RAN1 is summarized in the LS R1-1814342 (R2-1818795) [2] and the requested actions for RAN1 are listed as follows:
ACTION: 	RAN2 respectfully asks RAN1 to take the above information into account and study solutions for intra-UE traffic prioritization for the following five scenarios:
· Scenario 1: Intra-UE DL Prioritization
· Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant
· Scenario 3: Intra-UE UL Prioritization – Resource Conflict between Dynamic Grants
· Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Control Channel
· Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel

In addition, RAN1 may also consider studying the following scenarios:
· Scenario 6: Intra-UE UL Prioritization – CA-based Concurrent Transmission with Power Limitation 
· Scenario 7: Intra-UE UL Prioritization – Power Control for Traffics with Different Priorities
As concluded from RAN2 discussions, RAN1 should be involved in all these scenarios and the first five scenarios are with high priority. In this contribution, we will start our discussion on the high priority scenarios [2], their related issues and potential impacts on RAN1 work. Scenario 6 and Scenario 7 are included in the discussion as well.
 
2	Discussion on intra-UE DL prioritization (Scenario 1)
[bookmark: _Toc415085486][bookmark: _Toc503902285]One scenario related to intra-UE DL prioritization is included in [2] and this scenario considers a case where a UE has sequentially received two DL assignments scheduling PDSCHs with overlapping radio resources in time. As clearly indicated in the LS, RAN2 has already taken the assumption that the later DL assignment has higher priority over the earlier DL assignment. This is a reasonable assumption for gNB implementation, because the gNB would not send the later DL assignment if it does not have a higher priority. As the first step, RAN1 should agree this assumption and hence we propose:
Proposal 1: If configured for the Rel-16 UE, the later DL assignment has higher priority than the earlier DL assignment in case a UE receives two DL assignments that indicate PDSCH resource allocations overlapping in time.
As a follow-up step, RAN1 should study the detailed UE behavior when prioritizing later received DL assignments. To do so, we need to separately investigate two different cases in terms of UE capability of simultaneous reception of multiple PDSCHs:
· Case 1: UE is capable of simultaneously receiving multiple PDSCHs and the resources for different PDSCHs are not overlapping in frequency;
· Case 2: UE is not able to simultaneously receive multiple PDSCHs and/or the resources for different PDSCHs are overlapping in frequency.
For Case 1, UE can decode multiple PDSCHs simultaneously in a similar way as with a single PDSCH. Such capability information should be known by gNB for proper resource allocation. 
Case 2 is more complicated, and this case was discussed during Rel-15 timeframe as well. In this case, only one PDSCH can be handled at one time.  Hence, UE is monitoring PDCCH for high priority traffic like URLLC while receiving PDSCH for low priority traffic like eMBB, the later DL assignment could be used as an indication for this UE to stop receiving and processing the ongoing PDSCH transmission and start to receive according to the new(er) DL assignment instead. The overall principle is presented in Figure 1 where the low priority eMBB traffic is “punctured”. How to handle the impacted eMBB data needs to be studied further in the work item phase, for example continuing eMBB data transmission after URLLC data in case there is resource left from the first DL assignment or stopping eMBB data packet transmission completely and transmitting eMBB data with the new resource which can be assigned with a new DL assignment.


Figure 1 Intra-UE DL prioritization
Observation 1: Intra-UE DL prioritization handling depends on the UE capability of simultaneous multiple PDSCH reception and whether resources overlap in frequency. How to handle the impacted DL low priority data packet needs further study in WI.
3	Discussion on intra-UE UL prioritization
Comparing to DL case, intra-UE UL prioritization is more complicated with the considerations including different resource usage (configured grant vs. dynamic grant), prioritization between control and/or data channels and so on. This can be seen clearly from the RAN2 discussion outcome as well, among the seven identified scenarios, six scenarios are related to UL. In the following we will share our views on all of these scenarios.
3.1	Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant
As described in [3], in this scenario, a UE receives a dynamic grant for uplink transmission, the associated PUSCH of which overlaps in time with reserved uplink resources activated by either Type-1 or Type 2 configured grant. According to Rel-15 specification, the UE behaviour as captured in the current MAC specification is that UE always prioritizes dynamic grant (DG) over configured grant (CG). The current specification has not considered the priority of the traffic that is being carried over the resource with DG vs. the one to be sent over the CG resource.  In practice, it is possible that the traffic over either the DG resources or the CG resources has higher priority. The priority handling between CG and DG should be flexible depending on the traffic QoS (for example priority), logical channel mapping rule and so on. Since these aspects are being discussed in RAN2, RAN1 should take into account the outcome from RAN2 discussion and investigate the corresponding RAN1 impact. 
Observation 2: The current rule of always prioritizing dynamic grant over configured grant may often lead to higher priority traffic being down-prioritized or handled inefficiently.
Observation 3: The priority between dynamic grant and configured grant should be flexible and the priority decision should be dependent on e.g. traffic priority, logical channel mapping rule and so on.
Within RAN2, there is ongoing discussion (no agreement yet) about different ways to handle the prioritization. 
· Option 1: prioritization decision is made within MAC layer based on e.g. logical channel priority or some control information e.g. MAC CE. 
· Option 2: the prioritization between transmissions can be made in PHY layer. In this case there should be ways for PHY to get the relative priority information. 
For both options, if MAC already requested PHY to transmit a low priority PUSCH and then sends another request to transmit a higher priority PUSCH that overlaps with the low priority PUSCH, as long as there is sufficient processing time, the UE may simply discard the low priority PUSCH and transmit the higher priority PUSCH instead. 
The more complicated scenario is that the low priority PUSCH is in the middle of transmission, or there is no sufficient processing time to prevent starting the low priority PUSCH transmission. In this case, ways to handle the impacted low priority transmission, for example, simply stopping or stopping/resuming low priority PUSCH transmission, need to be further studied during WI phase. One example is illustrated in Figure 2 where the configured grant resource for high priority data overlaps in time and frequency with the dynamic grant resource. 



Figure 2 Configured grant overriding dynamic grant with both grants overlapping in time and frequency
In case the CG resource and DG resource are not overlapping in frequency but overlapping in time and further if RAN1 agrees to support simultaneous multiple PUSCH transmissions over the same carrier, there is no problem if the UE can send multiple PUSCHs with different resources in frequency (overlapping in time). However, in case UE does not support simultaneous multiple PUSCH transmissions over the same carrier, similar problems as discussed above with respect to Figure 2 still exist.
Observation 4: During WI phase, RAN1 should further investigate how to handle the impacted low priority PUSCH in case the low priority PUSCH transmission has to be stopped during an ongoing transmission.
For option 2, in addition to the cases described above, there is at least another case where the later MAC PDU has lower priority. After PHY layer gets the priority information and finds out that the later MAC PDU has lower priority, the UE will continue the PUSCH operation (incl. transmission) of the (earlier) higher priority MAC PDU and refrain from transmitting the (later) lower priority MAC PDU, and report ‘NACK’ to the higher layers accordingly.  

3.2	Scenario 3: Intra-UE UL Prioritization – Resource Conflict between Dynamic Grants
In this scenario, a UE receives two dynamic grants from the gNB for uplink transmission where the UL radio resource associated with a dynamic grant overlaps with another dynamic grant in time [2, 3]. For such cases, currently there is no existing mechanism or rules for the UE to determine how to handle prioritization between these two grants as this is regarded as an error case (with the UE behaviour undefined). From gNB implementation point of view, it is a reasonable assumption that the later grant is for high priority traffic with the assumption that the UE does not support simultaneous multiple PUSCH transmissions on a carrier. Otherwise there is no point for the gNB to issue the later grant at all. Taking this assumption as the starting point, RAN 1 should agree that:
Proposal 2: If configured for the Rel-16 UE, the later UL grant has higher priority than the earlier UL grant in case a UE receives two UL grants that indicate PUSCH resource allocations overlapping in time.
At the physical layer, it would receiver another PUSCH transmission request that overlaps with an earlier PUSCH transmission request. Similarly, as discussed in Scenario 2, here we could separate two different cases based on Proposal 2:
· Case 1: there is sufficient processing time in the physical layer for the UE to simply discard the low priority PUSCH (for which the transmission has not started yet). In this case, from PHY layer point of view, only the higher priority PUSCH will be transmitted.
· Case 2: PHY layer already started the transmission process of low priority traffic as shown in Figure 3, or there is no sufficient processing time for UE to discard the lower priority traffic transmission before it started. How to handle the impacted low priority PUSCH needs to be studied further during WI phase, for example simply stopping or possibly resuming low priority PUSCH transmission afterwards. Once the UE behaviour is defined, the gNB knows which part of the low priority PUSCH is transmitted or not transmitted (because the gNB sent both UL dynamic grants) and can process the received signal accordingly. 


Figure 3 Later grant overriding earlier grant
[bookmark: _Hlk518387]Observation 5: Similar as for Scenario 2, RAN1 should study further how to handle the impacted low priority PUSCH in case the low priority PUSCH transmission has to be stopped during an ongoing transmission.

3.3	Scenario 4: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Control Channel
In this scenario, a UE needs to conduct uplink transmission of control information such as SR, HARQ feedback and CSI associated with a prioritized traffic at the same time as the uplink transmission of control information for other traffics with lower priority levels. Prioritization/multiplexing needs to be considered in order to guarantee the latency and reliability performance for URLLC traffic. 
In Rel-15, there is no differentiation between different types of traffic such as URLLC and eMBB, and the uplink control information is handled in the same way for all traffic types. However, there is ongoing discussion on UCI/PUCCH enhancements for URLLC in the URLLC PHY SI (Physical Layer Enhancements for NR URLLC). Traffic differentiation and the prioritization of URLLC related UCI (especially HARQ-ACK and SR) has been discussed in that context.
Our detailed view on this issue is presented section 3.5. 
3.4	Scenario 5: Intra-UE UL Prioritization – Resource Conflict between Control Channel and Data Channel
In scenario 5, a UE needs to conduct uplink transmission of control information such as SR, HARQ feedback and CSI associated with a prioritized traffic at the same time as the on-going uplink transmission of data for other traffics with lower priority levels. Prioritization needs to be considered in order to guarantee the latency and reliability performance for URLLC traffic.
Similar as scenario 4, currently there is no traffic differentiation between URLLC and eMBB, and the uplink control information and data are handled in the same way for all traffic types. Under the UCI/PUCCH enhancements agenda item in the URLLC PHY SI (Physical Layer Enhancements for NR URLLC), traffic differentiation and the prioritization of URLLC related control and data channel has been discussed.
Our detailed view on this issue is presented section 3.5.
3.5	Priority Indication/Determination for Control and Data
In general, we would like to avoid the generic terminology of traffic differentiation of URLLC and eMBB. Even though the features are defined to allow the possibility of traffic differentiation, eventually it is up to gNB implementation to decide how to assign the priority to each traffic type. We should also keep in mind how this can be possibly captured in the specifications in the future, because there will be no terminologies such as URLLC or eMBB in the specifications. In this sense, it is better to call it priority indication and/or determination.
We see the need for the priority indication and/or determination of HARQ-ACK, SR and PUSCH, and we will discuss each of them separately.
3.5.1 HARQ-ACK priority
HARQ-ACK priority for URLLC traffic depends on whether HARQ retransmission is possible within the latency budget. If the latency requirement is very stringent, and it is not possible to have a HARQ retransmission, the HARQ-ACK feedback information for URLLC is not useful at all. In this case it does not make sense to give URLLC HARQ-ACK high priority. But if HARQ retransmission is possible, it would make sense to give URLLC HARQ-ACK higher priority so that the URLLC ACK/NACK gets transmitted with higher reliability. It may be argued that even if URLLC HARQ-ACK is dropped, the consequence is simply that the gNB may do unnecessary retransmission, which does not affect either latency or reliability of URLLC traffic. Even though this is true, URLLC traffic is delivered in a much less resource efficiency way compared to eMBB taffic due to the high reliability requirement. So it still makes sense to prioritize URLLC HARQ-ACK over eMBB HARQ-ACK, so that URLLC HARQ-ACK is not dropped to prevent unnecessary retransmission. Therefore, it is beneficial to support a mechanism to indicate such HARQ-ACK priority, and the gNB can enable it when needed. 
There are different ways to indicate HARQ-ACK priority for each PDSCH. Two levels of priority, high and low, are considered sufficient, and eMBB traffic would map to low priority.
Possible ways for HARQ-ACK priority indication include:
· Implicit indication such as
· Different RNTIs
· Different DCI formats
· Different search space sets
· Implicit mapping with HARQ-ACK timing indication
· Explicit indication by having an explicit DCI field.
Using any implicit approach would introduce some restricition in gNB scheduling. Moreover, it may not be able to differentiate the cases where HARQ retransmission is possible (when HARQ-ACK is important) vs. impossible (when HARQ-ACK is useless) for URLLC. So, the preferred approach is to use explicit signalling by having a field in DL assignment.
[bookmark: _Hlk826794]Proposal 3: HARQ-ACK priority (e.g. high or low priority) for a PDSCH can be indicated explicitly via a DCI field in DL assignment.

3.5.2 SR priority
SR priority (at least vs PUSCH priority) is also been discussed in RAN2. Other than the prioritization between SR and PUSCH discussed in RAN2, RAN1 also needs to consider the prioritization/multiplexing of SR with other UCI such as HARQ-ACK and CSI feedback. In this sense SR priority needs to be defined in RAN1.
There are two different ways to do this:
· MAC layer passes down the SR priority information together with the SR transmission request to PHY.
· This would make sense if RAN2 decides to define SR priority for prioritization against PUSCH anyway.
· A natural way to define SR priority in RAN2 is to use the priority of the LCH configuration associated with SR.
· SR priority is defined in PHY using some pre-defined rules based on e.g. its periodicity and/or duration.
[bookmark: _Hlk826812]Proposal 4: SR priority (e.g. high or low priority) should be defined. Exact details are left to WI, which should also take into account RAN2 decision.

3.5.3 PUSCH priority
If PUCCH overlaps with PUSCH, the question is whether to multiplex UCI on PUSCH, or to prioritize one channel over the other.
For eMBB PUSCH (typically with a long duration), if we multiplex HARQ-ACK/SR on the PUSCH, it may cause additional delay, which is not desirable for high priority HARQ-ACK/SR. Thus, it would be better not to allow the multiplexing of high-priority HARQ-ACK/SR on PUSCH, at least when the PUSCH ends much later than PUCCH. Further, PUCCH carrying high priority HARQ-ACK/SR should ideally take higher priority than eMBB PUSCH.
On the other hand, for URLLC PUSCH, it would be desirable to transmit the URLLC PUSCH as otherwise the UL URLLC latency would be impacted. At the same time, it makes sense to allow the multiplexing of high priority HARQ-ACK/SR on URLLC PUSCH, to avoid dropping high priority HARQ-ACK/SR. However, to support such kind of behaviour, we would need to identify URLLC (i.e. high-priority) PUSCH vs. regular/eMBB (i.e. low priority) PUSCH.
Similar to SR, there are different ways to determine PUSCH priority:
· MAC layer passes down the PUSCH priority information together with the PUSCH transmission request to PHY.
· This would make perfect sense if RAN2 decides to define PUSCH priority for prioritization purpose anyway, e.g. when handling data vs data collision.
· PUSCH priority is dynamically indicated in UL grant.
· The drawback is that the priority indicated in UL grant does not necessarily match the priority of data carried in PUSCH.
[bookmark: _Hlk826821]Proposal 5: PUSCH priority (e.g. high or low priority) should be defined. Exact details are left to WI, which should also take into account RAN2 decision.
For periodic CSI (P-CSI), we do not see the need to define different priority levels. P-CSI generally speaking does not have low latency and/or high reliability requirements, even if it is configured for URLLC traffic.

3.5.4 Basic multiplexing and prioritization rules
With the priority of HARQ-ACK, SR and PUSCH being defined, rules are needed to determine the exact multiplexing and prioritization rules.
For SR, it would make sense to at least allow high priority SR to be multiplexed together with the high priority HARQ-ACK on PUCCH, because (1) high priority SR (intended for some URLLC traffic) is intended to have low latency requirement; (2) SR is a single bit, and existing multiplexing mechanism can be reused without affecting reliability much.
For periodic CSI (P-CSI) carried on PUCCH, we do not see a strong motivation to support the multiplexing of P-CSI and high priority HARQ-ACK/SR. The reason includes: (1) P-CSI generally has a relatively large payload size compared to URLLC HARQ-ACK, which could affect the PUCCH reliability. (2) P-CSI generally speaking does not have low latency and/or high reliability requirements.
[bookmark: _Hlk826830]Proposal 6: For the multiplexing and prioritization among UCI and PUSCH, use the following rules as the starting point:
· High priority HARQ-ACK and high priority SR can be multiplexed on the same PUCCH.
· Periodic CSI is not multiplexed with high priority HARQ-ACK/SR on a PUCCH.
· In case of prioritization, priority rule for the UCI is defined as: high priority HARQ-ACK/SR > regular HARQ-ACK/SR > P-CSI.
· High priority HARQ-ACK/SR can be multiplexed on high priority PUSCH.

3.6 Scenario 6: Intra-UE UL Prioritization – CA-based Concurrent Transmission with Power Limitation
Under this scenario, mixed traffic, which can be data and/control, are with different priorities (e.g. in terms of latency and reliability) and need to be transmitted over at least two different carriers simultaneously. However, due to the limited transmission power at UE side, it is possible that the total UE Tx power is not sufficient to support simultaneous transmissions of different UL channels over multiple carriers with the intended respective Tx powers. The current transmission prioritization rules in case of power limitation does not explicitly take into account the corresponding traffic priority of each channel. The question is whether there is a need to enhance the rules to explicitly consider the traffic priority.
According to current Rel-15 NR TS 38.213, if the needed Tx power exceeds the maximum Tx power, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the specified priority order: PRACH in PCell> PUCCH with HARQ-ACK and/or SR or PUSCH with HARQ-ACK > PUCCH with CSI or PUSCH with CSI > PUSCH without HARQ-ACK or CSI > SRS transmission or PRACH transmission over Scell. In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell and prioritizes power allocation for transmissions on the PCell over transmissions on the PSCell.
In our opinion, in case the gNB is aware of the UE Tx power limitation based on PHR reports, a sensible gNB implementation should either switch the UE to single UL carrier operation or avoid scheduling simultaneous UL transmissions over multipe carriers. Moreover, the gNB could also take into account the Rel-15 prioritization rules (e.g. PCell PUSCH is prioritizied over SCell PUSCH) when scheduling URLLC traffic (i.e. by scheduling URLLC PUSCH on PCell) if the UE is likely to be power limited. Within a cell, the prioritization/multiplexing of UCI and PUSCH for different traffic types is being separately discussed under Scenarios 4 and 5, which hopefully will address the URLLC prioritization within a cell. All these are already providing adequate tools for gNB to ensure URLLC performance.
Even though there may be additional room for enhancements (e.g. by explicitly considering traffic priority in transmission prioritization), it is not considered as absolutely necessary or urgent at the moment. Given that we still have a lot of work to do for the other more important scenarios (which are for single-carrier), and we have very limited time for IIoT/eURLLC items in Rel-16 overall, the potential optimization for CA scenarios can be delayed to future releases. Moreover, CA discussion will become easier if we have a clear framework for single-carrier in place. 
Observation 6: Scenario 6 is not a critical scenario to address in Rel-16. There are implementation-based approaches for the gNB that can ensure proper URLLC performance in power-limited case.
Proposal 7: Enhancements for scenario 6 is not introduced due to this SI.
 
3.7 Scenario 7: Intra-UE UL Prioritization – Power Control for Traffics with Different Priorities
This scenario considers the potential enhancements where “The UE may need to dynamically change its power control loop to ensure the transmission related to high priority data.”
Different traffic types can have different BLER targets for PUSCH/PUCCH, with URLLC typically operating at much lower BLER target. This naturally requires different power control for URLLC and eMBB. For example, with the same power control, it is not possible for eMBB to operate with 10% initial BLER, while URLLC operates with 0.001% initial BLER at the same time. Rel-15 provides a few options regarding different power control treatment for URLLC and eMBB:
· Use TPC command in DL assignment (for PUCCH) and UL grant (for PUSCH)
· However, the current TPC range is too small for handling different types of traffic.
· For PUSCH, use SRI to indicate the associated power control parameters.
· This requires multiple SRI being configured, which may not always be the case.
· For PUSCH, power control parameters for dynamic grant and configured grant can be separately configured, in case e.g. URLLC uses configured grant and eMBB uses dynamic grant.
Even though these tools are available in Rel-15 for gNB to utilize, each has its own drawback/limitation. Potential enhancements for PUCCH/PUSCH include:
· Larger TPC range
· As mentioned earlier, dynamic switching of different types of traffic would require a larger range for the TPC values. Currently there are only 2 bits for TPC. If we define large range for TPC to handle different traffic types, it would mean that we no longer have the entries needed for finer adjustment. So a more reasonable approach would be to increase the size of TPC field.
· Define multiple sets of power control parameters for different traffic types and one set is dynamically chosen based on either explicit indication in the DCI or implicit indication
·  This discussion may be also related to traffic differentiation.
Among these two enhancements, multiple sets of power control parameters for both PUCCH/PUSCH would be a more flexible approach, without increasing the DCI size. Especially after the traffic differentiation discussion is concluded, it should be relatively easy to define this.
[bookmark: _GoBack]We also note that same/similar enhancements are being discussed in the context of inter-UE multiplexing, but of course the motivation and the considerations are different.
Observation 7: Additional power control enhancements for PUCCH and PUSCH can be beneficial to support different requirements of different traffic types.
Proposal 8: Potential power control enhancements for different traffic types, especially multiple sets of power control parameters, are considered further.
4	Conclusions
In this contribution, we discussed the identified high priority intra-UE DL/UL prioritization scenarios from RAN2 and their impacts on RAN1 work. Based on the discussions in this contribution, the following observations and proposals are made: 
for DL intra-UE priorization:
Proposal 1: If configured for the Rel-16 UE, the later DL assignment has higher priority than the earlier DL assignment in case a UE receives two DL assignments that indicate PDSCH resource allocations overlapping in time.
Observation 1: Intra-UE DL prioritization handling depends on the UE capability of simultaneous multiple PDSCH reception and whether resources overlap in frequency. How to handle the impacted DL low priority data packet needs further study in WI.
And for UL intra-UE priorization:
Observation 2: The current rule of always prioritizing dynamic grant over configured grant may often lead to higher priority traffic being down-prioritized or handled inefficiently.
Observation 3: The priority between dynamic grant and configured grant should be flexible and the priority decision should be dependent on e.g. traffic priority, logical channel mapping rule and so on.
Observation 4: During WI phase, RAN1 should further investigate how to handle the impacted low priority PUSCH in case the low priority PUSCH transmission has to be stopped during an ongoing transmission.
Proposal 2: If configured for the Rel-16 UE, the later UL grant has higher priority than the earlier UL grant in case a UE receives two UL grants that indicate PUSCH resource allocations overlapping in time.
Observation 5: Similar as for Scenario 2, RAN1 should study further how to handle the impacted low priority PUSCH in case the low priority PUSCH transmission has to be stopped during an ongoing transmission.
Proposal 3: HARQ-ACK priority (e.g. high or low priority) for a PDSCH can be indicated explicitly via a DCI field in DL assignment.

Proposal 4: SR priority (e.g. high or low priority) should be defined. Exact details are left to WI, which should also take into account RAN2 decision.
Proposal 5: PUSCH priority (e.g. high or low priority) should be defined. Exact details are left to WI, which should also take into account RAN2 decision.
Proposal 6: For the multiplexing and prioritization among UCI and PUSCH, use the following rules as the starting point:
· High priority HARQ-ACK and high priority SR can be multiplexed on the same PUCCH.
· Periodic CSI is not multiplexed with high priority HARQ-ACK/SR on a PUCCH.
· In case of prioritization, priority rule for the UCI is defined as: high priority HARQ-ACK/SR > regular HARQ-ACK/SR > P-CSI.
· High priority HARQ-ACK/SR can be multiplexed on high priority PUSCH.
Observation 6: Scenario 6 is not a critical scenario to address in Rel-16. There are implementation-based approaches for the gNB that can ensure proper URLLC performance in power-limited case.
Proposal 7: Enhancements for scenario 6 is not introduced due to this SI.
Observation 7: Additional power control enhancements for PUCCH and PUSCH can be beneficial to support different requirements of different traffic types.
Proposal 8: Potential power control enhancements for different traffic types, especially multiple sets of power control parameters, are considered further.
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