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[bookmark: _Ref521334010]Introduction
At the RAN1#107bis-e meeting, intra-UE multiplexing and prioritization were discussed and several agreements and conclusions were reached [1].
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]In this contribution, we give our further considerations for intra-UE multiplexing and prioritization based on previous agreements.
Framework for intra-UE multiplexing/prioritization
Time unit for multiplexing
For handling overlapping PUCCHs/PUSCHs with different priorities in R17, the following WA was approved for multiplexing time unit with three alternatives for further down-selection.
	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)


For the following case as shown in Figure 1, LP CSI does not overlap with any initial HP channel; LP CSI is not associated to any sub-slot for all the three alternatives. However, the resultant PUCCH with HP and LP HARQ-ACKs would overlap with the LP CSI so that the collision cannot be resolved by any of the alternatives.


[bookmark: _Ref95486611]Figure 1: time unit for multiplexing of HP and LP PUCCHs with different time units
Therefore, we propose Alt.4 as below:
· Alt.4: the LP PUCCH joins the multiplexing procedure in each of the overlapping time units from the first time unit with overlapping HP PUCCH(s) until the LP PUCCH is determined to be dropped or multiplexed with other channels.
For Alt.4, LP CSI is first associated with sub-slot#1 and LP CSI remains after the multiplexing procedure in sub-slot#1, then LP CSI is associated with sub-slot#2 and is dropped at last due to overlapping with resultant PUCCH with HP and LP HARQ-ACKs. Considering the above case, it is proposed to adopt Alt.4.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 1: It is confirmed that the time unit of high priority PUCCH is used as the time unit for multiplexing.
Proposal 2: For a low priority PUCCH which goes across multiple time units for multiplexing, the low priority PUCCH joins the multiplexing procedure in each of the overlapping time units for multiplexing from the first overlapping time unit, unless the low priority PUCCH is determined to be dropped or multiplexed with other channels.
Multiplexing timeline
For handling overlapping PUCCHs/PUSCHs with different priorities in R17, the following steps were agreed:
· Step 1: Resolve overlapping PUCCHs and/or PUSCHs with the same priority;
· Step 2: Resolve overlapping PUCCHs and/or PUSCHs with different priorities.
For step 2, it was agreed that Rel-15 multiplexing timeline is met for all overlapping channels. However, it is not clear whether the overlapping channels are resultant channels after step 1. An example is shown in Figure 2. Since UE would resolve collision of PUCCHs and/or PUSCHs with same priority first, LP HARQ-ACK would multiplex on LP PUSCH, then the resultant channel after step 1 does not overlap with HP HARQ-ACK anymore, if we define the overlapping channels are initial channels before step 1, it would introduce more limitation on HP channel scheduling. Hence, we prefer that the Rel-15 multiplexing timeline should be satisfied for overlapping PUCCHs and/or PUSCHs with the different priorities which are resultant channels after step 1.


[bookmark: _Ref87440555]Figure 2: Example of multiplexing scenario in Rel-17
Proposal 3: Rel-15 multiplexing timeline should be satisfied for overlapping PUCCHs and/or PUSCHs with the different priorities which are resultant channels after step 1.
Rel-17 PUCCH multiplexing procedure
For collision handling procedure of HP PUCCHs and LP PUCCHs, Rel-15 pseudo code for UCI multiplexing of overlapping PUCCHs can be reused as a baseline. The following procedure was discussed in last meeting with no objections:
	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



However, there are different views on detailed step 2.1-1 and step 2.1-2, the following options were agreed for down-selection in last meeting:
	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



For option 1, Rel-15 rule for determining reference PUCCH resource is used in step 2.1-1. In step 2.1-2, up to one PUCCH resource overlapping with the reference PUCCH resource is selected instead of selecting all the overlapping PUCCH resources. Rel-15 pseudo code can be slightly updated to select up to one PUCCH resource overlapping with the reference PUCCH resource in step 2.1-2. The following text proposal can be considered as a starting point. In Step 2.1-3, pair-wise collision handling can be performed according to Rel-17 rules.
	if [image: ] and resource [image: ] overlaps with resource [image: ] and o=0 if it is for overlapping PUCCHs of different priority indexes
[image: ]
[image: ]
else



Option 2 reuses Rel-15 procedure for step 2.1-1 and 2.1-2. The only issue is how to handle a group of overlapping channels of LP PUCCH with HARQ-ACK and multiple HP PUCCHs in step 2.1-3. The following two cases can be considered:
· Case 1: A PUCCH carrying LP HARQ-ACK overlaps with a PUCCH carrying HP HARQ-ACK and one or more PUCCHs carrying HP SR
· Case 2: A PUCCH carrying LP HARQ-ACK overlaps with multiple PUCCHs carrying HP SR only


[bookmark: _Ref95485387]Figure 3: Different cases for option 2
For case 1, the multiplexing result is determined based on detailed overlapping combination. For example, if the starting position of LP HARQ-ACK is the earliest among the overlapping channels as shown in Figure 3, then the three channels can be considered as an overlapping group, some new multiplexing rule can be defined, e.g., multiplexing all overlapping channels into a HP PUCCH format 2/3/4, or just drop LP HARQ-ACK, or multiplex LP HARQ-ACK with HP HARQ-ACK only. If the starting position of LP HARQ-ACK is not the earliest between the overlapping channels, then pair-wise multiplexing/dropping can be performed according to Rel-17 rules.
For case 2 as shown in Figure 3, the starting position of LP HARQ-ACK is the earliest among the overlapping channels. The multiplexing/dropping result is related with multiple factors, such as whether HP PUCCH with negative SR only should be included in set Q of step 2, which PUCCH format is used for LP HARQ-ACK, and whether multiplex between LP HARQ-ACK with PF 0/1 and a single HP SR is supported and so on. LP PUCCH may be dropped or multiplex with one of the HP SRs, then there would be more than one HP PUCCH resource left after multiplexing.
In general, more than one PUCCH resources may be determined after step 2.1-3 for option 2, hence the Rel-15 pseudo code needs to be updated to support more than one PUCCH resource left after applying Rel-17 intra-UE multiplexing/dropping rules in step 2.1-3. The following text proposal can be considered as a starting point.
	
if 

determine a single one or more resources for multiplexing UCI associated with resources  as described in clauses 9.2.5.0, 9.2.5.1 and 9.2.5.2
set x as the number of the one or more resources,
set the index of the singleone or more resources to  




Option 3 change the reference PUCCH determination and more modifications are required in specification than option 1 and option 2. As an example shown in Figure 4, there are three PUCCH resources in the determined Q set. According to the current pseudo code, the PUCCH resources in Q set are ordered with predetermined rules, and in each cycle, the PUCCH resource with smallest index is chosen as reference resource. To prioritize the PUCCH with high priority in step2.1-1, the PUCCH with high priority should be placed before PUCCH with low priority in Q set. Then the PUCCH with different priorities can be ordered as shown in Figure 4, HP HARQ-ACK is selected as reference resource in step2.1-1. Then in step 2.1-2, UE would determine overlapping PUCCH resources one by one according to the ascending order of index until find a PUCCH resource which does not overlap with the reference resource based on Rel-15 pseudo code. That is, UE would judge whether LP CSI overlaps with the HP HARQ-ACK, if not, UE would determine that there is no overlapping channel with the HP HARQ-ACK and find next reference PUCCH source. Hence, this option has large impact on specification.


[bookmark: _Ref87448134]Figure 4: Example for procedure of collision handling of PUCCHs with different priorities
Option 4 is even more complicated compared with Option 3. It introduces more change on current UE behavior, it also introduces specification impact and complicates UE implementation procedure, hence it is not preferred.
Compare the four options, option 1 and option 2 are preferred since both of them reuse Rel-15 procedure in large extent and have less specification impact. 
Proposal 4: 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 

Detailed multiplexing schemes for UCI with different priorities
Multiplexing of HP SR and LP HARQ-ACK
For the case of HP SR with PF0/1 overlaps with LP HARQ-ACK with PF0/1, the following proposal was discussed in last meeting. 
	Proposal for 3rd round discussion:
When a PUCCH carrying HP SR with PF0/1 overlaps with a PUCCH carrying LP HARQ-ACK with PF0/1,
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK. 



According to the proposal, positive HP SR resource can be used for multiplexing, this means that multiple CS resources should be reserved for a PF0 PUCCH resource for HP SR, but this could avoid dropping LP HARQ-ACK with PF 0/1 which overlaps with HP SR. The CS values used for mapping of LP HARQ-ACK on HP SR PF0 were given in the proposal, which is reasonable and can be supported.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 5: For multiplexing of HP SR with PF0/1 and LP HARQ-ACK with PF0/1, 
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK.

Multiplexing of HP HARQ-ACK, LP HARQ-ACK and HP SR
The following was agreed in last meeting for multiplexing between HP HARQ-ACK, LP HARQ-ACK and HP SR. 
	Agreement
[bookmark: _Hlk93618156]When a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 2/3/4 overlaps with a PUCCH carrying LP HARQ-ACK, information bits for K HP SRs are appended to HP HARQ-ACK bits, and treat them as HP UCI, where K (K≥1) PUCCHs semi-statically configured for K HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK.
· 
The number of HP UCI bits is , same as Rel-15;
· FFS: PF0, PF1
· Reuse other procedures for multiplexing of LP HARQ-ACK and HP HARQ-ACK on PUCCH resource with PF 2/3/4, i.e. separate coding, PRB determination, rate matching and power control.
· If the HP HARQ-ACK is a dynamic HARQ-ACK, a PUCCH resource indicated by PRI is used for multiplexing.
· If the HP HARQ-ACK is a SPS HARQ-ACK, a PUCCH resource determined from the PUCCH resource(s) provided by sps-PUCCH-AN-List is used for multiplexing.



For a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, it is preferred that PUCCH format 2/3/4 is used for multiplexing HP HARQ-ACK, HP SR and LP HARQ-ACK. But only 1 bit HP SR can be multiplexed with HP HARQ-ACK with PF0/1, then if there are more than one HP SRs overlap with the original PUCCH carrying the HP HARQ-ACK, it should be clarified whether one bit or multiple bits should be used for HP SR to multiplex with HP HARQ-ACK and LP HARQ-ACK. From the implementation perspective, multiplexing one bit SR would be simpler since UE does not need to record the state of all the HP SRs which overlap with the initial HP HARQ-ACK, hence it is slightly preferred that only one bit HP SR is used to multiplex with HP HARQ-ACK and LP HARQ-ACK.
Proposal 6: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, 1 bit HP SR is appended to HP HARQ-ACK bits, and treated as HP UCI.
[bookmark: _GoBack]Impact of missing DCIs corresponding to LP HARQ-ACK
If DCI(s) corresponding to LP HARQ-ACK codebook are missed at UE side, the transmission of the HP HARQ-ACK codebook would be impacted. The following proposal was discussed in last meeting to resolve the issue:
	Proposal 4:
For the ambiguity on LP HARQ-ACK type-1 codebook existence or LP HARQ-ACK type-2 codebook size due to DCI mis-detection, a new T-DAI field can be RRC configured:
· For multiplexing HP HARQ-ACK and Type-2/Type-1 LP HARQ-ACK codebook,
· A T-DAI field in a DL DCI format associated with HP HARQ-ACK to indicate the T-DAI of LP HARQ-ACK.
· At most 2 bits are added to the DL DCI format associated with HP HARQ-ACK for the T-DAI of LP HARQ-ACK, compared to Rel-16.
· For multiplexing a LP Type-2/Type-1 HARQ-ACK codebook in a HP PUSCH,
· A T-DAI field in a UL DCI format scheduling the HP PUSCH to indicate the T-DAI of LP HARQ-ACK.
· At most 2 bits are added to the UL DCI format scheduling the HP PUSCH for the T-DAI of LP HARQ-ACK, compared to Rel-16.
· Note: If the new T-DAI field is not RRC configured, the ambiguity on LP HARQ-ACK type-1 codebook existence or LP HARQ-ACK type-2 codebook size due to DCI mis-detection is handled by gNB implementation.
· FFS whether/how to multiplex LP HARQ-ACK sub-codebook for CBG-based PDSCH on HP PUCCH or HP PUSCH with single new T-DAI field.



A new DCI field can be added in DCI for HP PUCCH/PUSCH to indicate the number of LP HARQ-ACK bits. For semi-static HP PUCCH/PUSCH, this could be resolved by gNB implementation, for example, gNB can avoid scheduling a dynamic LP PUCCH overlaps with a semi-static HP PUCCH, then gNB and UE can always have the same understanding on the multiplexing result.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Proposal 7: To avoid the impact on HP PUCCH/PUSCH due to missing DCIs corresponding to LP HARQ-ACK codebook, it is proposed to indicate the number of LP HARQ-ACK bits by a new T-DAI field in DCI corresponding to HP PUCCH/PUSCH.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Multiplexing of UCI and PUSCH with different priorities
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For UCI multiplexing on PUSCH, the following was agreed in last meeting. 
	Agreement
Define a new table for beta-offset values <1.
· FFS for the values with the starting point as below. 
	[image: C:\Users\siqianqian\AppData\Local\Temp\msohtmlclip1\02\clip_image001.png]
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	[0.64]

	[0.5]

	[0.4]

	[0.32]
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Although dynamically enable/disable the multiplexing is not supported, beta-offset=0 can be considered to provide more scheduling flexibility at gNB side without additional efforts. For example, when URLLC PUSCH collides with PUCCH carrying eMBB UCI and the PUSCH resource is limited, the gNB may indicate that the eMBB UCI is dropped. For type-2 configured grant PUSCH, such indication can be considered in the activation DCI. For type-1 configured grant PUSCH, only semi-static configuration or predefined rule can be used. 
Proposal 8: A value of zero for beta-offset can be introduced to indicate that LP UCI is not multiplexed on the HP PUSCH scheduled by the DCI.
[bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: OLE_LINK17][bookmark: OLE_LINK18]For multiplexing HP HARQ-ACK and LP CSI (if any) on LP PUSCH, or for multiplexing LP HARQ-ACK and HP CSI (if any) on HP PUSCH, how to mapping UCI on PUSCH should be considered:
· Option 1: Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK or LP HARQ-ACK, reuse R15 CSI rate matching and RE mapping for HP/LP CSI
· Option 2: Apply the same mapping rule with the case when there are both HP HARQ-ACK and LP HARQ-ACK multiplex on PUSCH
For option 1, dropping CSI can be avoided, and LP HARQ-ACK with 1~2 bits would puncture UL-SCH which can reduce the impact to HP PUSCH when the DCI corresponding to LP HARQ-ACK is missed by UE. 
For option 2, HP HARQ-ACK always reuse R15 HARQ-ACK rate matching/puncturing and RE mapping; if there is HP CSI would be multiplex on PUSCH, LP HARQ-ACK is dropped, HP CSI reuse R15 CSI rate matching and RE mapping; if there is no HP CSI would be multiplex on PUSCH, LP HARQ-ACK reuse R15 CSI part 1 rate matching and RE mapping, LP CSI part 1 reuse R15 CSI part 2 rate matching and RE mapping, LP CSI part 2 is dropped.
Compare the two options, option 1 could reduce the possibility of dropping CSI part 2 or LP HARQ-ACK. No benefit is provided by option 2. Hence, option 1 is preferred in this case.
Proposal 9: For multiplexing HP HARQ-ACK and LP CSI (if any) on LP PUSCH, or for multiplexing LP HARQ-ACK and HP CSI (if any) on HP PUSCH,
· Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK or LP HARQ-ACK.
· Reuse R15 CSI part 1 rate matching and RE mapping for HP/LP CSI part 1.
· Reuse R15 CSI part 2 rate matching and RE mapping for HP/LP CSI part 2.
Conclusion
In this contribution, we discuss remaining issues for intra-UE multiplexing and prioritization and give the following proposals.
[bookmark: _Ref64636111]Proposal 1: It is confirmed that the time unit of high priority PUCCH is used as the time unit for multiplexing.
Proposal 2: For a low priority PUCCH which goes across multiple time units for multiplexing, the low priority PUCCH joins the multiplexing procedure in each of the overlapping time units for multiplexing from the first overlapping time unit, unless the low priority PUCCH is determined to be dropped or multiplexed with other channels.
Proposal 3: Rel-15 multiplexing timeline should be satisfied for overlapping PUCCHs and/or PUSCHs with the different priorities which are resultant channels after step 1.
Proposal 4: 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 
Proposal 5: For multiplexing of HP SR with PF0/1 and LP HARQ-ACK with PF0/1, 
· For positive SR, transmit HARQ-ACK on the SR PUCCH resource.
· For negative SR, transmit HARQ-ACK on the HARQ-ACK PUCCH resource.
· If the HP SR is PF0 and the HP SR is positive, 
· 1 bit LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=6} representing {NACK, ACK} respectively;
· 2 bits LP HARQ-ACK should be transmitted on the HP SR PUCCH resource by using m0 +{mCS=0, mCS=3, mCS=6, mCS=9} representing {NACK/NACK, NACK/ACK, ACK/ACK, ACK/NACK} respectively.
· Where m0 is configured by initialCyclicShift in the configuration of the HP SR PF0 resource in Rel-16.
· If the HP SR is PF1, and if the HP SR is positive, the 1 bit LP HARQ-ACK can be transmitted on the same SR resource with BPSK, while 2 bits LP HARQ-ACK can be transmitted on the same SR resource with QPSK.
Proposal 6: If a PUCCH carrying HP SR and HP HARQ-ACK with PUCCH format 0/1 overlaps with a PUCCH carrying LP HARQ-ACK, 1 bit HP SR is appended to HP HARQ-ACK bits, and treated as HP UCI.
Proposal 7: To avoid the impact on HP PUCCH/PUSCH due to missing DCIs corresponding to LP HARQ-ACK codebook, it is proposed to indicate the number of LP HARQ-ACK bits by a new T-DAI field in DCI corresponding to HP PUCCH/PUSCH.
Proposal 8: A value of zero for beta-offset can be introduced to indicate that LP UCI is not multiplexed on the HP PUSCH scheduled by the DCI.
Proposal 9: For multiplexing HP HARQ-ACK and LP CSI (if any) on LP PUSCH, or for multiplexing LP HARQ-ACK and HP CSI (if any) on HP PUSCH,
· Reuse R15 HARQ-ACK rate matching/puncturing and RE mapping for HP HARQ-ACK or LP HARQ-ACK.
· Reuse R15 CSI part 1 rate matching and RE mapping for HP/LP CSI part 1.
· Reuse R15 CSI part 2 rate matching and RE mapping for HP/LP CSI part 2.
Reference
[1] [bookmark: _Ref92359839][bookmark: _Ref83715886]Chair's Notes RAN1#107bis-e, 3GPP TSG RAN WG1 Meeting #107bis, e-Meeting, January 17th – 25th, 2022.
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