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Introduction
In RAN1 #106e, intra-UE multiplexing/prioritization for Rel-17 URLLC was agreed with following agreements:
Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, 
· HP A/N reuses rate matching equation, and RE mapping rules in Rel-15 for A/N+CSI-1.
· LP A/N reuses rate matching equation, and RE mapping rules in Rel-15 for CSI-2.
Above applies at least for PUCCH format 3 and 4.
Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17, an additional maxCodeRate for LP HARQ-ACK can be configured in the second PUCCH-Config per PUCCH format.
Agreement
In NR Rel-17, [at least] 2 new set of beta offset values can be configured to the UE to indicate separate beta_offset values for the following cases:
· Multiplexing LP HARQ-ACK on HP PUSCH
· Multiplexing HP HARQ-ACK on LP PUSCH
Working Assumption
For handling overlapping PUCCHs/PUSCHs with different priorities in R17 
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities 
Note: Avoid recursive pseudo-code to implement this procedure
Note: It is expected that Rel-15 intra-UE UCI multiplexing timeline will be applicable
Agreement
For multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH in R17,
· PUCCH resource set determination is based on: UCI payload size = the number of HP UCI bits + the number of LP UCI bits.
· FFS PRB number determination for HP A/N and LP A/N, e.g. based on their coding rates.
· FFS the impact to the number of LP UCI bits due to missed DCI and potential solutions
· Note: the number of LP UCI bits in the above agreement does may not necessarily mean the actual number of LP UCI bits until the second FFS is resolved
In this contribution, we show our views on the enhancements on Rel-17 intra-UE multiplexing/prioritization.
Discussion
Separate coding on PUCCH
1) Coding scheme
When the total LP HARQ-ACK and HP HARQ-ACK bits is more than 2, and one of HP HARQ-ACK and LP HARQ-ACK is not more than 2, two coding schemes were proposed:
·  Option 1: Reuse R15 TS 38.212 Clause 5.3.3.1 for 1-bit. Reuse R15 TS 38.212 Clause 5.3.3.2 for 2-bit.
· Option 2: Reuse R15 TS 38.212 Clause 5.3.3.3, i.e., padding to 3 bits and using RM coding.
For option 2, when the number of encoded bits to be transmitted is at least 32, rate matching may lead performance loss due to dropped original information.
Proposal 1: When the total LP HARQ-ACK and HP HARQ-ACK bits is more than 2 and one of HP HARQ-ACK and LP HARQ-ACK is not more than 2, option 1 is supported.

2) Whether PUCCH format 2 can be used for multiplexing of LP HARQ-ACK and HP HARQ-ACK?
In Rel-15, PUCCH format 2 cannot be used for multiplexing of HARQ-ACK and CSI. Considering the latency requirement of HP HARQ-ACK, we slightly prefer that PUCCH format 2 can be used for multiplexing of HP HARQ-ACK and LP HARQ-ACK in Rel-17. The procedures for PUCCH format 3/4 can be directly reused by PUCCH format 2, almost no additional impact on both UE implementation and specification.
Proposal 2: PUCCH format 2 can be used for multiplexing of HP HARQ-ACK and LP HARQ-ACK.

3) The number of PRBs used for PUCCH transmission 
In Rel-15, the number of PRBs [image: ]used for HARQ-ACK transmission satisfies [image: ] and [image: ]. Once separate code rates are configured for HP HARQ-ACK and LP HARQ-ACK, the number of PRBs used to transmit HP HARQ-ACK and LP HARQ-ACK should result to:
, and

If , the UE transmits the PUCCH over [image: ] PRBs. LP HARQ-ACK should be compressed into   bits that satisfy:
 , and

where is the number of HP HARQ-ACK bits, is the number of LP HARQ-ACK bits, is the number of CRC bits for HP HARQ-ACK, is the number of CRC bits for LP HARQ-ACK,  is the code rate for HP HARQ-ACK,  is the code rate for LP HARQ-ACK, and other parameters are same as Rel-15.
Proposal 3: The number of PRBs used to transmit HP HARQ-ACK and LP HARQ-ACK should result to:
, and

Proposal 4: If , the UE transmits the PUCCH over [image: ] PRBs. LP HARQ-ACK should be compressed into   bits that satisfy:
 , and


4) Power control
In Rel-15/16, the PUCCH transmission power is determined as
[image: ] where
· [image: ] for a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11;
· 
, where [image: ], for a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11.

Since only one code rate is applied for Rel-15/16 PUCCH, transmission power for a PUCCH carrying multiplexed UCIs determined by only one code rate can satisfy the target reliability requirement of PUCCH. When multiple code rates are supported in a Rel-17 PUCCH carrying UCIs with different priorities, to ensure the reliable transmission of total UCI bits, the following determination of  can be considered:
· 
Option 1:  is determined based on the code rate of HP UCI.
· 

Option 2: Firstly, separately determine a value of  for HP UCI and LP UCI as R16. Then, select the maximum one from the two separately determined values as the final . 


[bookmark: _GoBack]When  is determined by the same formula, option1 and option 2 lead the same result and option 1 is simpler. When  is determined by different formulas due to the number of UCI bit for HP or LP is not smaller than 11 but the number of UCI bit for LP or HP is larger than 11, option 2 maybe more reliable.
Proposal 5: When multiple code rates are supported in a PUCCH carrying UCIs with different priorities, option 1 or option 2 can be considered.

PUCCH resource for multiplexing of HP UCI and LP UCI
(1) A PUCCH carrying HP SPS HARQ-ACK/SR overlaps with a PUCCH carrying LP HARQ-ACK.
To guarantee the detection performance of HP HARQ-ACK, multiplexing of HP SPS HARQ-ACK and LP HARQ-ACK is not supported for this case, and only HP SPS HARQ-ACK is transmitted.
If a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1 can be supported by Rel-15 or Rel-16 mechanism, multiplexing of HP SR and LP HARQ-ACK with PF 0/1 is supported. On the other hand, multiplexing of HP SR and LP HARQ-ACK with more than 2 bits are not supported in Rel-17.
Proposal 6: If a PUCCH carrying HP SPS HARQ-ACK overlaps with a PUCCH carrying LP HARQ-ACK, multiplexing of HP SPS HARQ-ACK and LP HARQ-ACK is not supported.
Proposal 7: Multiplexing of HP SR and LP HARQ-ACK with more than 2 bits are not supported in Rel-17.

(2) Multiple PUCCHs carrying HP HARQ-ACK overlap with a PUCCH carrying LP HARQ-ACK.
One example is shown in Figure 1, two HP PUCCHs carrying HARQ-ACK overlap with a LP PUCCH carrying HARQ-ACK. The first HP PUCCH does not satisfy the multiplexing timeline conditions, and the second HP dynamic PUCCH satisfies the multiplexing timeline conditions. In this case, we propose that LP HARQ-ACK is multiplexed with HP HARQ-ACK transmitted on HP PUCCH 2, and a HP PUCCH resource in subslot 2 should be used.
Proposal 8: If multiple PUCCHs carrying HP HARQ-ACK overlap with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK should be multiplexed with the HP HARQ-ACK transmitted on the earliest HP PUCCH which is in response to a DCI and satisfies the multiplexing timeline conditions.
· A PUCCH resource in the PUCCH resource set configured for HP HARQ-ACK should be used.


Figure 1: Two PUCCHs carrying HP HARQ-ACK overlap with a PUCCH carrying LP HARQ-ACK

(3) A PUCCH carrying HP HARQ-ACK overlaps with multiple PUCCHs carrying LP HARQ-ACK.
Taking Figure 2 as example, a HP PUCCH carrying HARQ-ACK overlaps with two LP PUCCHs carrying HARQ-ACK. The first LP PUCCH does not satisfy the multiplexing timeline conditions, and the second LP PUCCH satisfies the multiplexing timeline conditions. For this case, we propose that LP PUCCH 1 is cancelled (Rel-16 cancellation timeline should be satisfied), and HP HARQ-ACK is multiplexed with LP HARQ-ACK transmitted on LP PUCCH 2 in a HP PUCCH resource in the slot.


Figure 2: A PUCCH carrying HP HARQ-ACK overlaps with multiple PUCCHs carrying LP HARQ-ACK
Proposal 9: If a PUCCH carrying HP dynamic HARQ-ACK overlaps with multiple PUCCHs carrying LP HARQ-ACK, 
· HP HARQ-ACK should be multiplexed with the LP HARQ-ACK transmitted on the LP PUCCHs satisfying the multiplexing timeline conditions, and a PUCCH resource in the PUCCH resource set configured for HP HARQ-ACK should be used;
· Cannel the LP PUCCH does not satisfy the multiplexing timeline conditions (Rel-16 cancellation timeline should be satisfied).

Furthermore, to avoid the performance degradation of HP UCI caused by miss detection of DCI for LP HARQ-ACK, a HP PUCCH resource for multiplexing HP HARQ-ACK and LP HARQ-ACK can be determined based on the PRI indicated in HP DCI and a predefined offset. For example,   is a value of the PUCCH resource indicator field in the last HP DCI, the PUCCH resource for multiplexing is determined based on , where  can be determined based on the reception of LP DCI, for example:
· If the value of C-DAI in the last LP DCI is even or no LP DCI is received, ;
· Otherwise, .
Proposal 10: The PUCCH resource for multiplexing HP dynamic HARQ-ACK and LP HARQ-ACK is determined based on the PRI indicated in the last HP DCI and an offset.
· If the value of C-DAI in the last LP DCI is even or no LP DCI is received, ;
· Otherwise, .

PUCCH resource set Q
Rel-17 intra-UE multiplexing only supports the following scenarios:
· Multiplexing a high-priority HARQ-ACK and a low-priority HARQ-ACK into a PUCCH in Rel-17.
· 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.
Therefore, additional enhancements are needed to determine a set of non-overlapping PUCCH resource in a slot/subslot, i.e. set Q, described in TS 38.213 section 9.2.5. The following procedure to determine set Q resources should be considered:
· Step 1: Put all given PUCCH resources in the slot/subslot into a set, namely set Q. 
· Step 2: Identify a reference PUCCH resource, which has the earliest starting symbol among all the PUCCH resources in set Q that overlaps with at least one of other PUCCH resource in set Q. If more than one PUCCH resource meets this condition, the longest PUCCH resource is selected. If multiple PUCCH resources meet this condition and have the same duration, any one of them can be selected as reference PUCCH resource;
· Step 3: The reference PUCCH resource and all PUCCH resources that are in set Q and meanwhile overlapping with the reference PUCCH resource are also recorded into another set, namely set X;
· Step 4 (Rel-17 enhancements): 
· If the set X contains a first PUCCH carries HP HARQ-ACK and a second PUCCH carrying CSI or LP SR, delete the second PUCCH from both set X and set Q.
· If the set X contains a first PUCCH carries HP SR and a second PUCCH carrying CSI, delete the second PUCCH from both set X and set Q.
· Step 5: A PUCCH resource Y and its corresponding multiplexed UCI are determined based on all the PUCCH resources in the set X. Then in set Q, use PUCCH resource Y and the corresponding UCI to replace all the PUCCH resources in the set X.
· Step 6: After the replacement in Step 5, if there are at least two PUCCH resources in set Q that overlap with each other, reset set X to null and repeat steps 2 to 5, until there is no PUCCH resource overlapping in set Q.
Rel-15 intra-UE PUCCH/PUSCH multiplexing timeline conditions should be reused for Rel-17 intra-UE multiplexing with different priorities. Then, for each PUCCH resource in the set [image: ] that satisfies the multiplexing timeline conditions. For a UE doesn’t support Rel-16 prioritization, the UE doesn’t expect the multiplexing timeline conditions are not satisfied. For the UE support Rel-16 prioritization, if the timeline conditions are not met, UE behavior fallbacks to Rel-16 prioritization.
Proposal 11: To determine the PUCCH resource set Q, described in TS 38.213 section 9.2.5, in a slot/subslot:
· If a set of overlapping PUCCHs contains a first PUCCH carries HP HARQ-ACK and a second PUCCH carrying CSI or LP SR, delete the second PUCCH from set Q.
· If a set of overlapping PUCCHs contains a first PUCCH carries HP SR and a second PUCCH carrying CSI, delete the second PUCCH from set Q.
Proposal 12: Reuse Rel-15 intra-UE PUCCH/PUSCH multiplexing timeline conditions for Rel-17 intra-UE multiplexing with different priorities:
· For a UE doesn’t support Rel-16 prioritization, the UE doesn’t expect the multiplexing timeline conditions are not satisfied.
· For the UE support Rel-16 prioritization, if the timeline conditions are not met, UE behavior fallbacks to Rel-16 prioritization.

UCI compression
As mentioned in section 2.1, if the total UCI bits exceed the capacity of the multiplexing PUCCH, the low-priority HARQ-ACK should be compressed into   bits and the high-priority HARQ-ACK/SR is transmitted without any compression (as Rel-15).  The low-priority HARQ-ACK can be compressed into 0 bit. The following compression schemes can be further studied:
· If CBG-based transmission is configured, CBG-based HARQ-ACK is compressed firstly.
a) Option 1-1: CBG-based HARQ-ACK falls back to TB-based HARQ-ACK.
b) Option 1-2: HARQ-ACK bundling is performed cross multiple CBGs of one TB. The number of multiple CBGs can be determined based on the value of . Taking Figure 3 as an example, the maximum number of CBGs included in one TB is 8. Based on the capacity of the multiplexing PUCCH, at most 5 LP HARQ-ACK bits can be transmitted, HARQ-ACK bits corresponding to two consecutive CBGs are bundled, and 4 bundled HARQ-ACK bits will be transmitted for the LP PDSCH.
[image: ]
Figure 3: An example of option 1-2
· For TB-based HARQ-ACK, HARQ-ACK bundling is performed cross multiple PDSCHs on one serving cells. Similar as option 1-2, the number of multiple PDSCHs can be determined based on the capacity of the multiplexing PUCCH.
· If after time-domain TB-based HARQ-ACK bundling, the number of bundled bits is still more than , LP HARQ-ACK can be dropped:
a) Drop all LP HARQ-ACK; or
b) Drop LP HARQ-ACK corresponding to a set of carriers.
Proposal 13: When the total number of HP HARQ-ACK/SR and LP HARQ-ACK exceeds the capacity of the multiplexing PUCCH,
· If CBG-based HARQ-ACK, HARQ-ACK bundling across multiple CBGs of one TB is firstly used for LP HARQ-ACK;
· For TB-based HARQ-ACK, HARQ-ACK bundling across multiple PDSCHs on one serving cell can be used for LP HARQ-ACK.
· If after time-domain TB-based HARQ-ACK bundling, the number of bundled bits is still more than , LP HARQ-ACK can be dropped.

Multiplexing of HARQ-ACK and SR with different priorities
In RAN1 #104e, multiple options were proposed for multiplexing of HARQ-ACK and SR. Our proposals for multiplexing of HARQ-ACK and SR with different priorities as following: 
Case 1: A PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF0.
The reliability of PF0 depends on the number of PUCCH symbols. When the number of LP PUCCH symbols is not less than the HP PUCCH symbols, using LP PUCCH to transmit HP SR and LP HARQ-ACK will not lead to the reliability loss of HP SR.  
If HP SR is negative, the UE transmits HARQ-ACK on PUCCH resource for HARQ-ACK, i.e. same as Rel-15. If HP SR is positive,
· If  , where  is the number of symbols of PUCCH carrying HARQ-ACK and  is the number of symbols of PUCCH carrying SR, the UE transmits HARQ-ACK in PRB for HARQ-ACK with a special cyclic shift, i.e. same as Rel-15;
· Otherwise, the UE transmits SR on PUCCH resource for SR and drops HARQ-ACK, i.e. same as Rel-16.
Case 2: A PUCCH carrying HP SR with PF0 overlaps with a PUCCH carrying LP HARQ-ACK with PF1.
Rel-16 mechanism is reused. If HP SR is negative, the UE transmits HARQ-ACK on PUCCH resource for HARQ-ACK. If HP SR is positive, the UE transmits SR on PUCCH resource for SR and drop HARQ-ACK.
Case 3: A PUCCH carrying HP SR with PF1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0.
Rel-16 mechanism is reused. If HP SR is negative, the UE transmits HARQ-ACK on PUCCH resource for HARQ-ACK. If HP SR is positive, the UE transmits SR on PUCCH resource for SR and drop HARQ-ACK.
Case 4: A PUCCH carrying HP SR with PF1 overlaps with a PUCCH carrying LP HARQ-ACK with PF1.
Rel-15 multiplexing is reused. If SR is positive, the UE transmits HARQ-ACK on PUCCH resource for SR. If SR is negative, the UE transmits HARQ-ACK on PUCCH resource for HARQ-ACK.
Proposal 14: Rel-15 or Rel-16 mechanism should be reused to support multiplexing of LP HARQ-ACK with PF 0/1 and HP SR with PF 0/1. 
Proposal 15: When PF0 is used by both HP SR and LP HARQ-ACK , whether to use Rel-15 multiplexing or Rel-16 prioritization can be determined according to the number of PUCCH symbols. The details are summarized in the table 2.

Collision between PUCCH and PUSCH
· Multiplexing timeline: 
For current multiple timeline, limitations on the starting symbols of UL transmission are considered to ensure there is enough time reserved for the processing of multiplexing. If high-priority UCI is multiplexed into low-priority PUSCH, the latency of high-priority UCI should be ensured. Therefore, the limitations on the ending symbols of UL transmission should be considered. 
· Option 1: The ending symbol of a low-priority PUSCH is no later than the ending symbol of high-priority PUCCH.
· Option 2: The ending symbol used for UCI transmission in a low-priority PUSCH is not later than the ending of high-priority PUCCH. One example is shown in Figure 4.
Comparing option 1, the limitation of option 2 is looser, then the multiplexing of high-priority HARQ-ACK into low-priority PUSCH will be more applicable.
[image: ]
Figure 4. One example of the limitations on the ending symbols
· Separate coding:
Reuse the encoder, rate matching equation, and RE mapping rules in Rel-15, with the following alternative relationships:
· Treat HP HARQ-ACK as Rel-15 HARQ-ACK;
· Treat LP HARQ-ACK as Rel-15 CSI-Part1;
· Treat CSI-Part1 as Rel-15 CSI-Part 2;
· CSI-Part 2 is dropped.
· Low-priority HARQ-ACK compression:
Same as PUCCH transmission, LP HARQ-ACK should be compressed when the actual coding rate is higher than a threshold (i.e. the maximum coding rate configured for the low-priority HARQ-ACK on PUCCH or 1).
Proposal 16:  To support multiplexing UCI in one PUSCH with different priority, the ending symbol used for UCI transmission in a low-priority PUSCH is not later than the ending of high-priority PUCCH.
· If the condition is not met, UE behavior fallbacks to Rel-16 prioritization.
Proposal 17: To support multiplexing UCI in one PUSCH with different priority, reuse the encoder, rate matching equation, and RE mapping rules in Rel-15:
· Treat HP HARQ-ACK as Rel-15 HARQ-ACK;
· Treat LP HARQ-ACK as Rel-15 CSI-Part1;
· Treat CSI-Part1 as Rel-15 CSI-Part 2;
· CSI-Part 2 is dropped.
Proposal 18: LP HARQ-ACK transmitted on HP PUSCH should be compressed when the actual coding rate is higher than a threshold.
Conclusions
In this contribution, we show our views on the enhancements on intra-UE multiplexing/prioritization with following proposals:
Proposal 1: When the total LP HARQ-ACK and HP HARQ-ACK bits is more than 2 and one of HP HARQ-ACK and LP HARQ-ACK is not more than 2, option 1 is supported.
Proposal 2: PUCCH format 2 can be used for multiplexing of HP HARQ-ACK and LP HARQ-ACK.
Proposal 3: The number of PRBs used to transmit HP HARQ-ACK and LP HARQ-ACK should result to:
, and

Proposal 4: If , the UE transmits the PUCCH over [image: ] PRBs. LP HARQ-ACK should be compressed into   bits that satisfy:
 , and

Proposal 5: When multiple code rates are supported in a PUCCH carrying UCIs with different priorities, option 1 or option 2 can be considered.
Proposal 6: If a PUCCH carrying HP SPS HARQ-ACK overlaps with a PUCCH carrying LP HARQ-ACK, multiplexing of HP SPS HARQ-ACK and LP HARQ-ACK is not supported.
Proposal 7: Multiplexing of HP SR and LP HARQ-ACK with more than 2 bits are not supported in Rel-17.
Proposal 8: If multiple PUCCHs carrying HP HARQ-ACK overlap with a PUCCH carrying LP HARQ-ACK, LP HARQ-ACK should be multiplexed with the HP HARQ-ACK transmitted on the earliest HP PUCCH which is in response to a DCI and satisfies the multiplexing timeline conditions.
· A PUCCH resource in the PUCCH resource set configured for HP HARQ-ACK should be used.
Proposal 9: If a PUCCH carrying HP dynamic HARQ-ACK overlaps with multiple PUCCHs carrying LP HARQ-ACK, 
· HP HARQ-ACK should be multiplexed with the LP HARQ-ACK transmitted on the LP PUCCHs satisfying the multiplexing timeline conditions, and a PUCCH resource in the PUCCH resource set configured for HP HARQ-ACK should be used;
· Cannel the LP PUCCH does not satisfy the multiplexing timeline conditions (Rel-16 cancellation timeline should be satisfied).
Proposal 10: The PUCCH resource for multiplexing HP dynamic HARQ-ACK and LP HARQ-ACK is determined based on the PRI indicated in the last HP DCI and an offset.
· If the value of C-DAI in the last LP DCI is even or no LP DCI is received, ;
· Otherwise, .
Proposal 11: To determine the PUCCH resource set Q, described in TS 38.213 section 9.2.5, in a slot/subslot:
· If a set of overlapping PUCCHs contains a first PUCCH carries HP HARQ-ACK and a second PUCCH carrying CSI or LP SR, delete the second PUCCH from set Q.
· If a set of overlapping PUCCHs contains a first PUCCH carries HP SR and a second PUCCH carrying CSI, delete the second PUCCH from set Q.
Proposal 12: Reuse Rel-15 intra-UE PUCCH/PUSCH multiplexing timeline conditions for Rel-17 intra-UE multiplexing with different priorities:
· For a UE doesn’t support Rel-16 prioritization, the UE doesn’t expect the multiplexing timeline conditions are not satisfied.
· For the UE support Rel-16 prioritization, if the timeline conditions are not met, UE behavior fallbacks to Rel-16 prioritization.
Proposal 13: When the total number of HP HARQ-ACK/SR and LP HARQ-ACK exceeds the capacity of the multiplexing PUCCH,
· If CBG-based HARQ-ACK, HARQ-ACK bundling across multiple CBGs of one TB is firstly used for LP HARQ-ACK;
· For TB-based HARQ-ACK, HARQ-ACK bundling across multiple PDSCHs on one serving cell can be used for LP HARQ-ACK.
· If after time-domain TB-based HARQ-ACK bundling, the number of bundled bits is still more than , LP HARQ-ACK can be dropped.
Proposal 14: Rel-15 or Rel-16 mechanism should be reused to support multiplexing of LP HARQ-ACK with PF 0/1 and HP SR with PF 0/1.
Proposal 15: When PF0 is used by both HP SR and LPHARQ-ACK , whether to use Rel-15 multiplexing or Rel-16 prioritization can be determined according to the number of PUCCH symbols. The details are summarized in the table 2.
Table 2: Multiplexing of LP HARQ-ACK and HP SR
	
	LP HARQ-ACK

	
	PF 0
	PF 1

	HP SR
(positive)
	PF 0
	If , Rel-15 multiplexing;
Otherwise, Rel-16 prioritization.
	Rel-16 prioritization

	
	PF 1
	Rel-16 prioritization
	Rel-15 multiplexing



Proposal 16:  To support multiplexing UCI in one PUSCH with different priority, the ending symbol used for UCI transmission in a low-priority PUSCH is not later than the ending of high-priority PUCCH.
· If the condition is not met, UE behavior fallbacks to Rel-16 prioritization.
Proposal 17: To support multiplexing UCI in one PUSCH with different priority, reuse the encoder, rate matching equation, and RE mapping rules in Rel-15:
· Treat HP HARQ-ACK as Rel-15 HARQ-ACK;
· Treat LP HARQ-ACK as Rel-15 CSI-Part1;
· Treat CSI-Part1 as Rel-15 CSI-Part 2;
· CSI-Part 2 is dropped.
Proposal 18: LP HARQ-ACK transmitted on HP PUSCH should be compressed when the actual coding rate is higher than a threshold.
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