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Discussion
1. Introduction
Regarding the following objective of the Rel-17 enhanced IIoT and URLLC WI [1], RAN1 had discussed for several meetings.
Intra-UE multiplexing and prioritization of traffic with different priority based on work done in Rel.16 [RAN1]:
a. 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. 

b. 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 this contribution, we provide our views on the intra-UE multiplexing and prioritization topic.
2. Mechanism for enabling/disabling the multiplexing among UCI and PUSCH with different priorities
As a new feature for multiplexing among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities on PUCCH or PUSCH in R17, the multiplexing can be configured by RRC. Using RRC configuration for enabling/disabling the multiplexing should be supported as a baseline. Whether to support DCI indication for gNB to enable/disable the multiplexing was discussed without consensus. 
DCI indication for enabling/disabling the multiplexing is not applicable for some cases, such as the case of scheduling by fallback DCI or SPS HARQ-ACKs or CG PUSCH. DCI indication is also not applicable for the case of multiplexing LP HARQ-ACK and HP SR also, since it is impossible for gNB to predict the state of SR. Proper multiplexing conditions should be defined at least for these DCI indication not applicable cases to ensure reliability and latency requirement for HP traffic. When the multiplexing is enabled by RRC, further the multiplexing conditions should be checked to determine whether actual multiplexing is allowed or not. Thus supporting dynamic indication for multiplexing does not ease the specification effort to define rules for when multiplexing is applicable. Moreover, if DCI indication can override the RRC configuration, ambiguity/misalignment between UE and gNB due to missing DCI should also be considered. For cases other than the DCI not applicable cases whether the multiplexing conditions are adequate or dynamic indication is to be supported for enabling/disabling the multiplexing can be further discussed after detailed multiplexing conditions are defined.

Proposal 1: For multiplexing UCI/PUSCH with different priorities on PUCCH or PUSCH in R17, support RRC configuration to enable/disable the multiplexing at least.

To ensure the latency requirement for HP traffic, the ending symbol of PUCCH or PUSCH resource for multiplexed UCI transmission should be not later than the ending symbol of PUCCH or PUSCH for the HP traffic. 
Proposal 2: Multiplexing for channels with different priorities is allowed only when the ending symbol of PUCCH or PUSCH resource carrying the multiplexed UCI is no later than the ending symbol of channel carrying HP traffic.

3. Multiplexing UCI with different priorities on PUCCH
3.1 Multiplexing a HP HARQ-ACK and a LP HARQ
For Multiplexing a HP HARQ-ACK and a LP HARQ-ACK, the multiplexing mechanism was discussed respectively for cases that the total bit number is larger than 2 and is 2. And the problem of ambiguity on LP HARQ-ACK existence or LP HARQ-ACK codebook size if the DCI for LP HARQ-ACK is missed by the UE was encouraged for study. Some candidate options were suggested [2]:
	Proposal for 3rd round discussion:
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, further study the problem of ambiguity on LP HARQ-ACK existence or LP HARQ-ACK type-2 codebook size due to DCI mis-detection and the candidate options:

· Option 1: Configure a dedicated PUCCH resource for HP+LP in the second PUCCH-Config
· Option 2: PRI+x in the HP DCI is used to implicitly determine an extended PUCCH resource
· Option 3a: The LP type 2 codebook size is quantized/rounded up to a nearest reference size. FFS reference size granularity.
· Option 3b: Configuration of semi-static size reservation for LP HARQ-ACK payload is provided by RRC. LP HARQ-ACK semi-static size reservation is used instead of determined LP HARQ-ACK codebook size when selecting the PUCCH resource set.

· Option 4: Additional DCI field in DCI corresponding HP HARQ-ACK or HP PUSCH for determining the number of LP HARQ-ACK bits multiplexed on PUCCH/PUSCH.

· Option 5: Provide indication on at least the number of RBs and/or PUCCH resource set index to be used in the PUCCH transmission, where the indication is included in the high-priority DL assignment.
· Other solutions are not precluded.

· FFS ambiguity cases.

· FFS whether the issue needs to be considered for Type-1 HARQ-ACK codebook.


The UCI payload size is used for PUCCH resource set determination, and calculation of minimum number of PUCCH PRBs for PUCCH format 2 and 3. When ambiguity on LP HARQ-ACK codebook size determination happens, it may cause selection by the UE a different PUCCH resource set or use of smaller number of RBs for the multiplexed HP and LP HARQ-ACK feedback than what the gNB would expect. Regarding the following cases [2]:
Case 1: ambiguity on the existence of the LP HARQ-ACK

Case 2: ambiguity on the payload of the LP HARQ-ACK

· Case 2-1: the ambiguous LP payload does not impact the total RB number
· Case 2-2: the ambiguous LP payload results in ambiguous total RB number
Case 2-2 can be resolved by gNB PUCCH DMRS blind detection to identify the bandwidth of the PUCCH or specification effort. Case 1 ambiguity on LP HARQ-ACK existence needs to be dealt with specification effort as the rate matching for HP HARQ-ACK under the HP only case and the HP + LP case are different, and also the PUCCH resource set determination without ambiguity should be pursued.

Option 1 and option 2 require PUCCH resource reservation for both HP only without multiplexing and HP+LP with multiplexing cases. If a single dedicated PUCCH resource for HP+LP is configured in option 1, the flexibility of PUCCH resource set selection based on UCI size is lost. If up to 4 extra PUCCH resource sets can be additionally configured for multiplexing HP+LP, then the issue of selecting a different PUCCH resource set due to ambiguity on LP HARQ-ACK codebook size seems not be solved. The not solving issue exists also for option 2, who uses PRI in the HP DCI indicating the PUCCH resource only if no LP UCI multiplexed and PRI+x corresponding to PUCCH resource for multiplexed HP and LP UCI from the selected PUCCH set. After the PUCCH resource set is determined, option 1 or 2 could get rid of the ambiguity on LP HARQ-ACK existence and minimum number of PUCCH PRBs ambiguity for PUCCH format 2/3 by additional PUCCH resource and gNB blind detection.
Option 3a also does not solve the problem thoroughly. If the LP codebook sizes expected by the gNB and the UE due to missing LP DCI lead to different quantized/rounded up reference sizes, the reference size misalignment may cause the same issue as LP codebook size misalignment.
Option 3b aims to select the PUCCH resource set according to RRC configured semi-static LP HARQ-ACK payload size. The selected PUCCH resource set may not match exactly the dynamically scheduled LP HARQ-ACK codebook size. It is unclear by option 3b how to avoid the ambiguity on LP HARQ-ACK existence and minimum number of PUCCH PRBs.
Option 4 indicates the number of LP HARQ-ACK bits by DCI directly. However, DCI should be as compact as possible for HP. The range for number of LP HARQ-ACK bits indicated by DCI is unclear which would cause much additional DCI bits for the indication.
If gNB can blindly detect the PUCCH PRB number, option 5 only requires 2 additional DCI bits to indicate the PUCCH resource set index to be used.
Comparing the options above, to determine the PUCCH resource set without ambiguity, option 3b configuring by RRC semi-static size reservation for LP HARQ-ACK payload or option 5 indicating the PUCCH resource set index by DCI can be supported.
Proposal 3: Support option 3b configuring by RRC semi-static size reservation for LP HARQ-ACK payload or option 5 indicating the PUCCH resource set index by DCI for PUCCH resource set determination.

To solve the ambiguity on LP HARQ-ACK existence, there is different consideration for different PUCCH formats.
· The determined PUCCH resource corresponds to PUCCH format 0 for maximum 2 bits UCI
When 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK are to be multiplexed in PF0, gNB detection uses CS 0, 3, 6, 9 which are interpreted as (HP HARQ-ACK, LP HARQ-ACK) = (NACK, NACK), (NACK, ACK), (ACK, ACK), (ACK, NACK), respectively. If the LP DCI is missed by the UE, the UE transmission of 1 bit HP HARQ-ACK uses CS0 for HP HARQ-ACK = NACK or CS6 for HP HARQ-ACK = ACK. As the reliability of HP transmission is high, most of the case the UE transmits with CS6 for HP HARQ-ACK=ACK. But the gNB detects CS6 as (HP HARQ-ACK, LP HARQ-ACK)=(ACK, ACK). DTX-to-ACK error occurs and the missed LP data will not be retransmitted.
Changing the HARQ-ACK bits to CS mapping can solve the problem without additional reserved PUCCH resource and DCI overhead. Based on Rel-15 CS values for 2bits HARQ-ACK, CS=0, 3, 6, 9 could be mapped to (HP HARQ-ACK, LP HARQ-ACK)=(NACK, NACK), (NACK, ACK), (ACK, NACK), (ACK,ACK), so that the not transmitted LP HARQ-ACK would be detected as NACK.
· The determined PUCCH resource corresponds to PUCCH format 1 for maximum 2 bits UCI

When 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK are to be multiplexed in PF1, gNB detection interprets the QPSK modulated symbols to HARQ-ACK bits according to the left of the below Figure 1. If the LP DCI is missed by the UE, the UE transmission of 1 bit HP HARQ-ACK uses BPSK modulation according to the right of the below Figure 1. Most of the case the HP HARQ-ACK is ACK, the BPSK modulated symbol is [image: image1.wmf]1
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. However, the gNB will interpret the symbol as (HP HARQ-ACK, LP HARQ-ACK)=(ACK, ACK). DTX-to-ACK error occurs and the missed LP data will not be retransmitted.
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Figure 1 DTX-to-ACK error occurs when LP DCI is missing using Rel-15 bit to modulated symbol mapping

Changing the bits to modulated symbol mapping can solve the problem without additional reserved PUCCH resource and DCI overhead. (HP HARQ-ACK, LP HARQ-ACK)=(NACK, NACK), (ACK, NACK) can be QPSK modulated to the same symbols as the 1 bit HP HARQ-ACK only BPSK modulated symbols. Thus the not transmitted LP HARQ-ACK would be detected as NACK. An example is shown in Figure 2.
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Figure 2 Proposed bits to modulated symbol mapping for HP+LP 2bit UCI transmission with PUCCH format 1
· The determined PUCCH resource corresponds to PUCCH format for larger than 2 bits UCI

When the LP HARQ-ACK and HP HARQ-ACK to be transmitted are larger than 2bits, reserved PUCCH resource for HP+LP in the second PUCCH-Config can be considered. 
Proposal 4: To deal with ambiguity on LP HARQ-ACK existence,

· for 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK multiplexed in PF0, CS=0, 3, 6, 9 is mapped to (HP HARQ-ACK, LP HARQ-ACK)=(NACK, NACK), (NACK, ACK), (ACK, NACK), (ACK,ACK);

· for 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK multiplexed in PF1, (HP HARQ-ACK, LP HARQ-ACK) is QPSK modulated using [image: image4.wmf](
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· for the multiplexing of LP HARQ-ACK and HP HARQ-ACK with larger than 2 total bits, reserved PUCCH resource for HP LP multiplexing in the second PUCCH-Config is considered.
3.2 Multiplexing a LP HARQ-ACK and a HP SR
In the RAN1 #104 meeting, 3 cases for HP SR and LP HARQ-ACK multiplexing considering different PUCCH formats were identified for further study about the enhancement towards Rel-16 prioritization way. The considerable options agreed are:

	Agreements:
When a PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF0, further study the following options (proponents are encouraged to provide more details and analysis):

· Opt.1: The positive SR and HARQ-ACK are multiplexed and transmitted on the SR resource.

· Opt.1a: The UE does not transmit negative SR.

· Opt.1b: For negative SR, the UE transmit only HARQ-ACK on the HARQ-ACK resource.

· Opt.1c: For negative SR, the UE transmits SR and HARQ-ACK on the SR resource

· FFS: whether with power boost to transmit multiplexed payload or not.

· Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource.

· Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.

· Opt.2b: Using 4 CS values as for SR+1-bit HARQ-ACK in Rel-15/16. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.

· Opt.2c: If SR is positive, SR is multiplexed on HARQ-ACK resource in the same way as Rel-15. If SR is negative, transmit only HARQ-ACK on HARQ-ACK resource.

· Opt.3: No enhancement over Rel-16.

· Other options not excluded.

· FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?

Agreements:
When a PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF1, further study the following options (proponents are encouraged to provide more details and analysis):

· Opt.1: The positive SR and HARQ-ACK are multiplexed and transmitted on the SR resource.

· Opt.1a: The UE does not transmit negative SR.

· Opt.1b: For negative SR, the UE transmit only HARQ-ACK on the HARQ-ACK resource.

· Opt.1c: For negative SR, the UE transmits SR and HARQ-ACK on the SR resource

· FFS: whether with power boost to transmit multiplexed payload or not.

· Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource.

· Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.

· Opt.2b: Applying QPSK for SR+1-bit HARQ-ACK. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.

· FFS on conditions of multiplexing.

· Opt.3: For positive SR, transmit HARQ-ACK on the SR resource. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.

· Opt.4: For positive SR, transmit SR on the SR resource and drop HARQ-ACK. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.

· Opt.5: No enhancement over Rel-16.

· Other options not excluded.

· FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?

Agreements:
When a PUCCH carrying HP SR with PF1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0, further study the following options (proponents are encouraged to provide more details and analysis):

· Opt.1: The SR and HARQ-ACK are multiplexed and transmitted on the SR resource.

· Opt.1a: For positive SR, the UE transmits the PUCCH in the resource using PUCCH format 1 for SR. The value of cyclic shift of sequence, i.e., , of this PUCCH format 1 is determined by HARQ-ACK, and the bit, i.e., b(0), of this PUCCH format 1 is determined by SR. For negative SR, the UE transmits only a PUCCH with HARQ-ACK information and drops the PUCCH with negative SR.

· Opt.1b: SR and HARQ-ACK are multiplexed and modulated to be transmitted on the SR resource

· Opt.2: The SR and HARQ-ACK are multiplexed and transmitted on the HARQ-ACK resource.

· Opt.2a: If SR is positive, an offset (e.g. 1 PRB) is added to the starting PRB of the HARQ-ACK PUCCH resource.

· Opt.2b: Using 4 CS values as for SR+1-bit HARQ-ACK in Rel-15/16. For the case of 2-bit HARQ-ACK, the HARQ-ACK is reduced/compressed to 1-bit.

· Opt.2c: If SR is positive, SR is multiplexed on HARQ-ACK resource in the same way as Rel-15. If SR is negative, transmit only HARQ-ACK on HARQ-ACK resource.

· Opt.2d: HP SR and LP HARQ-ACK are multiplexed by the Rel-15 cyclic shift only if latency requirement for HP SR is met. Otherwise, drop the LP HARQ-ACK and only transmit the HP SR on its resource.

· Opt.3: For positive SR, transmit HARQ-ACK on the SR resource. For negative SR, transmit HARQ-ACK on the HARQ-ACK resource.

· Opt.4: No enhancement over Rel-16.

· Other options not excluded.

· FFS: Whether/How to differentiate HP SR and LP SR when multiplexed with LP HARQ-ACK?




We discuss the 3 cases in this section.
1) A PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF0
The Rel-15 mechanism to multiplex SR PF0 and HARQ-ACK PF0 with the same priority is to transmit PUCCH in the HARQ-ACK resource with different Mcs values selected from no SR multiplexed case. If the same mechanism is reused for the multiplexing of HP SR and LP HARQ-ACK, the reliability of HP SR may not be ensured due to transmission on the resource configured for LP. The enhancement for this case is to use the SR PUCCH resource to transmit the positive SR and HARQ-ACK with PF0. The same Mcs values as Rel-15 mechanism to multiplex SR and HARQ-ACK with PF0 could be reused on the SR PUCCH resource. To avoid using more cyclic shift values to differentiate negative SR on the SR resource, resource selection can be used. That is, for negative SR, the UE transmits only HARQ-ACK on the HARQ-ACK resource.
2) A PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF1
When SR with PF0 collides with HARQ-ACK with PF1, the UE only transmits a PUCCH with the HARQ-ACK in the resource using PUCCH format 1 and SR is dropped in Rel-15. When SR is of high priority, dropping SR is not appropriate. To guarantee the reliability and latency for HP SR, SR resource is needed for the detection of the positive SR. Some companies proposed to drop HARQ-ACK for positive SR, this will cause PDSCH retransmission which is associated with the LP HARQ-ACK. A better approach could be the positive SR and HARQ-ACK are multiplexed and transmitted on the SR resource. If the SR is negative, then HARQ-ACK is transmitted on the HARQ-ACK resource.
3) A PUCCH carrying HP SR with PF1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0
It is similar for this case in Rel-15 to multiplex SR PF1 and HARQ-ACK PF0 with the same priority as to multiplex SR PF0 and HARQ-ACK PF0 with the same priority, i.e. PUCCH is transmitted in the HARQ-ACK resource. In rel-17 considering the reliability and latency for the HP SR, the HARQ-ACK is transmitted on the SR resource to indicate the positive SR. For negative SR, HARQ-ACK is transmitted on its HARQ-ACK resource.
Proposal 5: Resource selection is adopted in Rel-17 when a PUCCH carrying HP SR overlaps with a PUCCH carrying LP HARQ-ACK:
· When HP SR is positive, SR resource is used for the transmission.

· If SR resource corresponds to PF0, positive HP SR and LP HARQ-ACK are multiplexed using the cyclic shift values the same as in Rel-15.
· If SR resource corresponds to PF1, HARQ-ACK is transmitted on the SR resource to indicate the positive SR.
· When HP SR is negative, the UE transmits only LP HARQ-ACK on the HARQ-ACK resource.
4. Multiplexing UCI with different priorities on PUSCH
In the current specification, when a HARQ-ACK is multiplexed on the PUSCH, beta-offset value is dynamically indicated in the UL DCI or semi-statically configured by RRC to the UE. It is an offset between coding rate of PUSCH and HARQ-ACK, which is used to determine the resource size for UCI transmitted on the PUSCH. In Rel-17, considering different priorities of HARQ-ACK and PUSCH, the multiplexing of HARQ-ACK on PUSCH includes the following four cases:
1) Multiplexing a LP HARQ-ACK in a HP PUSCH

2) Multiplexing a HP HARQ-ACK in a LP PUSCH

3) Multiplexing a HP HARQ-ACK in a HP PUSCH

4) Multiplexing a LP HARQ-ACK in a LP PUSCH

It was agreed to support separate configurations of beta-offset values for multiplexing HARQ-ACK and PUSCH with different priority combinations, and 0< beta-offset <1 can be configured for multiplexing LP HARQ-ACK in a HP PUSCH. With the aim to not increase the corresponding bit width in the DCI, multiple sets of beta-offset values can be configured by RRC for different priority combinations. When beta-offset value applied is indicated in DCI, the existing “beta_offset indicator” field can be reused where the indicated beta-offset is depended on the priority of HARQ-ACK and PUSCH. For multiplexing a LP HARQ-ACK in a LP PUSCH and a HP HARQ-ACK in a HP PUSCH, the beta-offset sets could be configured the same as in Rel-16. Two additional sets of beta offset values can be configured to the UE in Rel-17 for multiplexing a LP HARQ-ACK in a HP PUSCH, multiplexing a HP HARQ-ACK in a LP PUSCH. 
Another issue is whether to support beta-offset =0. If beta-offset =0 can be configured in the beta-offset value set for multiplexing a LP HARQ-ACK in a HP PUSCH and the UL grant DCI has the “beta_offset indicator” field, multiplexing a LP HARQ-ACK in a HP PUSCH could be dynamically enabled/disabled. This provides the flexibility without additional DCI overhead, thus it is preferred to be supported.
Proposal 6: In addition to beta offset configuration for each priority in Rel-16, two additional sets of beta offset values can be configured to the UE in Rel-17 for multiplexing a LP HARQ-ACK in a HP PUSCH, multiplexing a HP HARQ-ACK in a LP PUSCH.

· Beta-offset =0 can be configured in the value set for multiplexing a LP HARQ-ACK in a HP PUSCH.
Another parameter to control the resource used for UCI on PUSCH is alpha, which is a RRC configured scaling factor to limit the number of resource elements assigned to UCI. In Rel-16, it is supported to configure separate alpha values for high priority PUSCH and low priority PUSCH. It is to be decided whether further extension to configure more separate values is necessary for multiplexing HARQ-ACK and PUSCH with different priority combinations, i.e. more separate alpha configurations to further differentiate HP and LP HARQ-ACK on PUSCH based on Rel-16 separate configuration. As the number of REs occupied by HARQ-ACK piggybacked on PUSCH is determined by both alpha and beta_offset, and separate configuration of beta_offset is supported, the goal on controlling number of REs can be achieved by configuring beta_offset properly. Further extension to configuring more separate alpha values is of little additional benefit.
Proposal 7: For multiplexing HARQ-ACK and PUSCH with different priority combinations, there is no need for further extension to configure more separate alpha values.
5. Conclusion
In this contribution, we have following proposals on intra-UE multiplexing and prioritization:
Proposal 1: For multiplexing UCI/PUSCH with different priorities on PUCCH or PUSCH in R17, support RRC configuration to enable/disable the multiplexing at least.

Proposal 2: Multiplexing for channels with different priorities is allowed only when the ending symbol of PUCCH or PUSCH resource carrying the multiplexed UCI is no later than the ending symbol of channel carrying HP traffic.

Proposal 3: Support option 3b configuring by RRC semi-static size reservation for LP HARQ-ACK payload or option 5 indicating the PUCCH resource set index by DCI for PUCCH resource set determination.

Proposal 4: To deal with ambiguity on LP HARQ-ACK existence,

· for 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK multiplexed in PF0, CS=0, 3, 6, 9 is mapped to (HP HARQ-ACK, LP HARQ-ACK)=(NACK, NACK), (NACK, ACK), (ACK, NACK), (ACK,ACK);

· for 1-bit LP HARQ-ACK and 1-bit HP HARQ-ACK multiplexed in PF1, (HP HARQ-ACK, LP HARQ-ACK) is QPSK modulated using [image: image5.wmf](
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· for the multiplexing of LP HARQ-ACK and HP HARQ-ACK with larger than 2 total bits, reserved PUCCH resource for HP LP multiplexing in the second PUCCH-Config is considered.
Proposal 5: Resource selection is adopted in Rel-17 when a PUCCH carrying HP SR overlaps with a PUCCH carrying LP HARQ-ACK:

· When HP SR is positive, SR resource is used for the transmission.

· If SR resource corresponds to PF0, positive HP SR and LP HARQ-ACK are multiplexed using the cyclic shift values the same as in Rel-15.

· If SR resource corresponds to PF1, HARQ-ACK is transmitted on the SR resource to indicate the positive SR.
· When HP SR is negative, the UE transmits only LP HARQ-ACK on the HARQ-ACK resource.
Proposal 6: In addition to beta offset configuration for each priority in Rel-16, two additional sets of beta offset values can be configured to the UE in Rel-17 for multiplexing a LP HARQ-ACK in a HP PUSCH, multiplexing a HP HARQ-ACK in a LP PUSCH.

· Beta-offset =0 can be configured in the value set for multiplexing a LP HARQ-ACK in a HP PUSCH.

Proposal 7: For multiplexing HARQ-ACK and PUSCH with different priority combinations, there is no need for further extension to configure more separate alpha values.
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