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In this contribution, a summary of companies’ view on PUCCH remaining issues (focusing on UCI multiplexing on PUSCH) is provided. 
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RRC configuration of simultaneousHARQ-ACK-CSI
Two companies (QC, HW) identified that there is an issue with “simultaneousHARQ-ACK-CSI” configuration. In 38.331, the flag “simultaneousHARQ-ACK-CSI” is PUCCH format specific, i.e., RRC could configure “simultaneousHARQ-ACK-CSI=true” for PUCCH format 3, while “simultaneousHARQ-ACK-CSI=false” for PUCCH format 2. The PUCCH format specific configuration for “simultaneousHARQ-ACK-CSI” make UCI multiplexing unnecessarily complicated. As shown in the below figure, depends on UE does “look ahead” or not, UE behavior is different.


Figure 1: Illustrate the complication in UCI multiplex due to per PUCCH format “simultaneousHARQ-ACK-CSI” configuration

The issue needs to be resolved. Two solutions are proposed as below. Both are relatively simple. The difference is solution 1 has no RRC impact, while solution 2 may have some RRC impact if needed, although minor. 
Offline proposal: If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK information, SR, and CSI reports, UE expected to be provided with the same “simultaneousHARQ-ACK-CSI” configuration for PUCCH format 2, 3, and 4. 
Proposal 1 [QC]: When UE would multiplex HARQ-ACK and CSI in a PUCCH resource, UE expected to be provided with the same “simultaneousHARQ-ACK-CSI” configuration for PUCCH format 2, 3, and 4.
Proposal 2 [HW]: RAN 1 should clarify the parameter “simultaneousHARQ-ACK-CSI” is applicable for a single format configuration or all format configurations in one BWP.
· Note: Related RAN2 specification should be modified if needed
Reference CSI part 2 payload size in UCI multiplexing procedure 
The motivation to introduce the reference payload for CSI-part2 is to avoid ambiguity at eNB side on PUCCH resource selection in UCI multiplexing procedure. More specifically, CSI-part2 payload depends on the rank, and the UCI payload size affects PUCCH resource selection in UCI multiplexing procedure. Since gNB does not know the rank without decoding CSI-part1, the gNB cannot be aware of the actual PUCCH resource before decoding the UCI which is transmitted via the actual PUCCH resource. Therefore, the gNB has to attempt blind detections of the UCI in every possible PUCCH resource as shown in Fig.1, where solid line denotes configured PUCCH resources and broken line denotes new PUCCH resources in each iteration.


Figure 1: Illustrate the ambiguity in UCI multiplexing procedure at eNB caused by unknown CSI-part size
Agreements in 92bis:
When AN/SR and SP-CSI PUCCH resources have the same starting symbol, multiplexing AN/SR and SP-CSI on a PUCCH resource. The reference payload for CSI part 2 is based on assuming by rank 1. 

Offline proposal: In the pseudo code in 38.213 Section 9.2.5 to decide PUCCH resource set and PUCCH resource(s) in UCI multiplexing procedure, UE assumes rank 1 for CSI-part2.
Proposal 3 [Sharp]: UEs assume a fixed rank to determine number of CSI reports with CSI-part2 in a PUCCH in UCI multiplexing procedure for HARQ-ACK/SR/CSI.
Proposal 4 [Sharp]: UE assumes maximum rank among allowed rank indicator values to determine number of CSI reports with CSI-part2 in a PUCCH in UCI multiplexing procedure for HARQ-ACK/SR/CSI.
PUCCH overlap with short PUSCH (1/2/3/4 symbols)
It was agreed that DMRS and UL-SCH data can be FDM’ed for CP-OFDM waveform, but UCI cannot be FDM’ed with DMRS. Hence, there are some special cases that UCI cannot be transmitted. 
Special case A: When there is only one symbol used for PUSCH or there are two symbols used for PUSCH with frequency hopping, there are no resources for UCI transmission on PUSCH. Therefore, even if PUSCH and PUCCH have same starting symbol, UCI cannot be multiplexed on PUSCH.
Special case B: In case of PUSCH mapping type A and 4 symbols are allocated to PUSCH, if higher-layer parameter dmrs-TypeA-Position is 3, or higher-layer parameter dmrs-TypeA-Position is 2 and 2-symbol DM-RS is used, there are no resources for HARQ-ACK because HARQ-ACK can only be mapped after the first set of consecutive DMRS symbol(s). As shown in Figure 3, the number of symbols after the first set of consecutive OFDM symbol(s) carrying DMRS is 0, HARQ-ACK cannot be multiplexed on PUSCH in these cases.


[bookmark: _Ref522270539]Figure 3: Illustration of a scenario where HARQ-ACK is not multiplexed on PUSCH
To solve this issue, we can either define dropping rules or treat these corner cases as error cases.
Offline proposal: It is clarified the following cases are error cases for Rel-15. How to handle the error cases are up to UE implementation.
· PUCCH overlaps with 1-symbol PUSCH 
· PUCCH overlaps with 2-symbol or 3-symbol PUSCH with frequency hopping enabled 
· HARQ-ACK on PUCCH overlaps with 4-symbols PUSCH with DMRS on the last symbol

Proposal 5a [CATT]: In case PUCCH overlaps with 1-symbol PUSCH or 2-symbol PUSCH with frequency hopping, or HARQ-ACK on PUCCH overlapped with 4-symbols PUSCH with DMRS on the last symbol, drop PUSCH if UCI on PUCCH include HARQ-ACK or SR, otherwise drop UCI.

Proposal 5b [Samsung]: If a PUCCH transmission would overlap with a PUSCH transmission, the timeline requirements for UCI multiplexing in the PUSCH are fulfilled, and the UE cannot multiplex UCI in the PUSCH, select one of the following: 
· the UE transmits the PUSCH (without UCI) and does not transmit the PUCCH, or 
· the UE does not expect this scenario to occur (for Rel-15)
Proposal 5c [Intel]: When PUCCH carrying HARQ-ACK and/or CSI overlaps with PUSCH in a slot, when PUSCH spans 1 symbol or 2/3 symbols with frequency hopping, and if the timeline requirement is satisfied, PUCCH carrying HARQ-ACK and/or CSI report is transmitted and PUSCH is dropped in the slot. 

Inconsistency between 213 and 214 regarding overlapping CSI reports dropping rule
VIVO observed some inconsistency between 213 and 214 regarding the rule to drop overlapping CSI reports.
In RAN1 #93 meeting, the following was agreed in UL control session and captured in 213. 
Agreements [1]:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.

The above agreement can be illustrated with the following table.
Table 1 Summary of UE procedures for multiple CSI reports in a slot
	
	Case 1
	Case 2
	Case 3
	Case 4

	Multi-CSI PUCCH resource
	√
	⨯
	√
	⨯

	Any overlapping PUCCHs in a slot
	√
	√
	⨯
	⨯

	Agreed UE procedure
	Multiplex all CSI reports on multi-CSI PUCCH 
	At most two CSI with the highest priority
	At most two CSI with the highest priority
	At most two CSI with the highest priority

	Whether captured in the spec
	√
	√
	⨯
	√


Note: ‘√’ and ‘⨯’ in the first two rows represents ‘UE is configured with’ and ‘UE is not configured with’ respectively.
------------------------------------------Start of 213 Section 9.2.5 -------------------------------------------
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214] 
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	If the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 
------------------------------------------ End of 213 Section 9.2.5 ------------------------------------------- 
In RAN1 94, the following was agreed in CSI feedback session and capture in 214.
	Agreement [2]:
Text proposal for TS38.214
5.2.5	Priority rules for CSI reports
< Unchanged parts are omitted >

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, 
if y values are different between the two CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.



In case multi-CSI-PUCCH-Config is configured to a UE, when multiple CSI reports overlapping with each other on overlapped PUCCH resources, the above two agreements contradict with each other, as illustrated in following figure. Following control session agreement, all overlapping CSI reports will be multiplexed in a multi-CSI-PUCCH resource. While following CSI session agreement, dropping is applied first to resolve CSI reports collision. 
A discussion is needed to resolve the inconsistency between 213 and 214. 
[image: ]
Figure 4: Illustration of a scenario of overlapping CSI reports with different priority when multi-CSI-PUCCH-Config is configured
Encoded bits splitting between two hops when PUSCH freq hopping enabled
A few bugs are identified by HW, CATT, Nokia, and Spreadtrum in encoded UCI bits splitting between two frequency hops when UCI is multiplexing on PUSCH with frequency hopping enabled.

HW identified the following issue. For the case where CSI-part1, CSI-part2 and 0, 1 or 2 HARQ-ACK information bits are transmitted on UCI-only PUSCH with hopping, when the following 3 conditions are satisfied:
1) Hop1 and hop2 have equal number of data REs, i.e. [image: ];
2) [image: ] is not an integer multiple of [image: ], which makes [image: ];
3) [image: ], i.e. the non-reserved REs are fully occupied by CSI-part1;
it can be derived that there are at least two bad consequences: (1) CSI-part1 cannot be transmitted completely for the reason that [image: ], i.e. the non-reserved REs in hop2 is not enough for conveying CSI-part1 of hop2; and (2) some reserved REs of hop2 have no data to transmit. 

A few numerical examples are given in the Table (copy from HW contribution) below to illustrate the issue.
Table 1. Error case examples of UCI-only PUSCH with hopping
	Parameters
	Error case values

	
	Case1
	Case2
	Case3

	Layer number: [image: ]
	1
	1
	1

	Modulation order: [image: ]
	4
	6
	4

	[image: ]
	132
	162
	116

	[image: ]
	348
	414
	172

	[image: ]
	132
	162
	116

	hop1
	[image: ]
	60
	48
	36

	
	[image: ]
	64
	78
	56

	
	[image: ]
	172
	204
	84

	
	[image: ]
	68
	84
	60

	hop2
	[image: ]
	60
	48
	36

	
	[image: ]
	68
	84
	60

	
	Number of coded bits transmitted by non-reserved REs:
[image: ]
	172
	204
	84

	
	[image: ]
	176
	210
	88

	
	[image: ]
	64
	78
	56



CATT identified a few more issues of erroneous split of encoded UCI bits when UCI multiplexed on PUSCH with frequency hopping enabled, due to certain DRMS configuration. An example is shown in Figure 4 of a PUSCH with 4 symbols per hop, where DMRS is on the last symbol of the first hop and the first symbol of the second hop. There are no RE resources for HARQ-ACK in the first hop since it cannot be mapped to REs before the first DMRS symbol.  



[bookmark: _Ref522270579]Figure 5: HARQ-ACK on 8-symbol PUSCH with frequency hopping

The similar issue was also identified by Spreadtrum communications as illustrated by the figure below.


Figure 6: Duration of PUSCH mapping type A = 9

The solutions to fix the issue is the following. 

[bookmark: _Hlk526958405]Proposal 6a [Spreadtrum]: UE is not expected to operate HARQ-ACK multiplexing on PUSCH with frequency hopping, in case of mapping type A PUSCH’s transmission duration is 8 or 9, and dmrs-TypeA-Position equals 3.
Proposal 6b[CATT]: For UCI on PUSCH with frequency hopping, the RE resources in each hop should be determined based on the resource limited hop for UCI on PUSCH without UL-SCH.
Proposal 6c [Nokia]: (TP for section 6.2.7 of 38.212):
if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;

-	;


-	if the number of HARQ-ACK information bits is more than 2,; otherwise, ;
; 
If  

Else

Endif
otherwise,
;
If  

Else

Endif

-	;


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise; and


-	 if the number of HARQ-ACK information bits is no more than 2, and  otherwise;
-	if CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 

-	;
;
If  

Else

Endif

-	;

-	; and

-	;
Proposal 6d [HW]: (TP for section 6.2.7 of 38.212):
-	if HARQ-ACK is present for transmission on the PUSCH with UL-SCH, let 


-	[image: ]  and [image: ];
-	if CSI is present for transmission on the PUSCH with UL-SCH, let 

-	;

-	;

-	; and 

-	;
-	if only HARQ-ACK and CSI part 1 are present for transmission on the PUSCH without UL-SCH, let 
-	[image: ][image: ];
-	[image: ];
-	[image: ]; and 
-	[image: ];
-	if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let 
-	[image: ][image: ];
-	[image: ];
< Unchanged parts are omitted >
The multiplexed data and control coded bit sequence [image: ] is obtained according to the following:
Step 1:
Set [image: ] for [image: ];
Set [image: ] for [image: ];
Set [image: ] for [image: ];
Set [image: ] for [image: ];
if the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits
the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Subclause 6.3.2.4.1.1, by setting [image: ];
denote [image: ] as the number of coded bits for potential HARQ-ACK transmission using the reserved resource elements;


if frequency hopping is configured for the PUSCH, let [image: ] and ;
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
Possible offline proposal:
· It is clarified at least the following cases are error cases for Rel-15. How to handle the error cases is up to UE implementation.
· PUCCH overlaps with 1-symbol PUSCH 
· PUCCH overlaps with 2-symbol or 3-symbol PUSCH with frequency hopping enabled 
· HARQ-ACK on PUCCH overlaps with 4-symbol PUSCH with DMRS on the last symbol without frequency hopping enabled for PUSCH
· HARQ-ACK on PUCCH overlap with 8-symbol or 9-symbol type A PUSCH with dmrs-TypeA-Position equals 3 and with frequency hopping enabled for PUCSH
· No spec update is necessary for the above
Error cases in PUCCH/PUSCH multiplexing
In PUCCH/PUSCH multiplexing, several error cases could happen. For example, it should be an error case if UE ends up to two long PUCCH channels after UCI multiplexing procedure is done. Another observed error case is when the decided UL transmissions resources after UCI multiplexing conflict with slot structure due to SFI, i.e., the resource does not have enough number of UL OFDM symbols as it supposed to have. 
The key question needs to be answered here is that should UE check these error cases before or after running the pseudo code for UCI multiplexing? Two options can be considered.
· Option 1: UE check the error cases (such as two long PUCCH per slot) before and after to determine the final resources to carry the UCIs.
· Option 2: UE check the error cases only after running the pseudo code to determine the final resources to carry the UCIs.

The difference of these two options is whether, for example, the following case in Figure 7 should be treated as error case? There are two long PUCCHs in a slot before UCI multiplexed. But after UCI multiplexing, there is only one single long PUCCH with a PUSCH transmission (with multiplexed CSI) in a slot. 
Since merging short PUCCH resources may end up with “new” long PUCCH resources. It seems UE anyway need to check the error cases after running the pseudo code, which make the checking before running the pseudo code less necessary. However, a discussion is still needed to conclude this issue due to different proposals from companies as listed below.



[bookmark: _Ref525633587]Figure 7: two long PUCCH resources before UCI multiplexing
Proposal 7a [QC]: Adopt the following TP in TS38.213 Section 9.2.5
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------
Proposal 7b [Samsung]: A UE does not expect a resource resulting from multiplexing UCI for overlapping PUCCH transmissions in a slot to be a resource associated with PUCCH format 1, 3, or 4 when this would result to the UE having two PUCCH transmissions with PUCCH format 1, 3, or 4 in the slot. 

Proposal 7c [Intel]: After UCI multiplexing on PUCCH and PUSCH, if more than two non-overlapping PUCCH resources or two non-overlapping PUCCH resources with long PUCCH format are determined, priority based dropping rule is defined to multiplex two non-overlapping PUCCH resources in a slot and at least one of PUCCH resources is short PUCCH.
· The priority rule is defined as HARQ-ACK feedback > SR > CSI with higher priority > CSI with lower priority
CRC length in 213


Proposal 8 [Samsung]: For the determination of the number of PRBs in Subclauses 9.2.3, 9.2.5.1 and 9.2.5.2,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in TS 38.212.

Proposal 9 [QC]: Adopt the following TP in 38.213 Section 9.2.5
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[bookmark: _Toc525657952][Unchanged text omitted] 


For the determination of the number of PRBs in Subclauses 9.2.5.1 and 9.2.5.2,  if the number of respective UCI bits is larger than or equal to 360; otherwise,  is the number of CRC bits calculated based on the number of respective UCI bits as described in [5, TS 38.212]. When  corresponds to the aggregation of multiple CRCs, the prior rule is applied to each component CRC length independently and not the aggregate . The determination rule is also applied to , , , , , and .
-----------------------------------------------------------   Text Proposal End  ---------------------------------------------------
Null A-CSI report overlap with other UL channels
A dummy/null A-CSI report without UL-SCH can be triggered with A-CSI-RS and with the report set to NULL (i.e. reportQuantity = none). There are a few use cases for this kind of null A-CSI report triggering. 
· Use case 1: Trigger UE monitor the A-CSI-RS for P3 beam refinement (UE receiver beam refinement, or transmit beam refinement assuming channel reciprocity)
· Use case 2: Trigger UE monitor aperiodic TRS for DL tracking loop and/or UE receiver/transmitter beam refinement
In the DCI (DCI format 0_1) trigger the UL A-CSI report, it has the following setting. As a result, nothing needs to be transmitted on the PUSCH resource assigned for this A-CSI report.
· “UL-SCH indicator” set to 0 (no data)
·  reportQuantity = none (no CSI report)
In case of this PUSCH for null A-CSI report overlaps other PUCCH channels such as HARQ-ACK or P-CSI, according to current Rel-15 spec, P-CSI is dropped, because the overlapping A-CSI report has higher priority, although it is dummy. HARQ-ACK is piggybacked/multiplexed on the PUSCH resources assigned for CSI report, although it dummy. This behavior is unreasonable in this case. A more appropriate UE behavior should be the following
· PUSCH should not be transmitted
· Other PUCCH channels still transmit in their assigned original resources or multiplexed in a PUCCH resources as if this PUSCH is not scheduled
· UE still honors the content in the DCI including power control command and UL DAI.
Minimum code rate restriction for UCI on PUSCH without UL-SCH
In order to remove useless test cases such as high modulation order with extremely low code rate, ZTE and QC propose adding a minimum code rate restriction on CSI part1/2, when UCI is multiplexed on PUSCH without UL-SCH. 
Proposal 10a [QC]: For UCI on PUSCH without UL-SCH, it is an error case if the actual coding rate for CSI part 1 or CSI part 2 is smaller than a threshold T. It is up to UE implementation to handle the error case.
· T=30/(1024*20), if the new 64QAM MCS table is used for the PUSCH transmission.
· T=120/(1024*20), otherwise.


[bookmark: OLE_LINK3][bookmark: OLE_LINK27]Proposal 10b [ZTE]: UE is not expected to transmit A-CSI on PUSCH with or without UL-SCH, if the actual coding rate for CSI-part 1 or CSI-part 2 is smaller than T_m for a modulation order .
· 
For certain modulation order , T_m can be determined by the lowest data code rate from MCS table for that modulation order.
TPs


Proposal 11 [QC]: Editor consider update TS38.213 Section 9.2.5.1 based on the following TP
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
If a UE would transmit a PUCCH with HARQ-ACK information bits in a resource using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 in a slot, as described in Subclause 9.2.3, [image: ] bits representing a negative or positive SR, in ascending order of the values of schedulingRequestResourceId, are appended to the HARQ-ACK information bits and the UE transmits the combined UCI bits in a PUCCH using a resource with PUCCH format 2 or PUCCH format 3 or PUCCH format 4 for transmission of HARQ-ACK information bits where
-    the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, from DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 

-    the UE determines the PUCCH resource set as described in Subclause 9.2.1 and Subclause 9.2.3 for  UCI bits
An all-zero value for the [image: ] bits represents a negative SR value across all [image: ] SRs
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------
Proposal 12 [VIVO]: Adopt the following TP in Section 9 of TS 38.213.
------------------------------------------Start of Text Proposal -------------------------------------------
< Unchanged parts are omitted >
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK information over a single slot and in a slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Subclause 9.2.5 for multiplexing the HARQ-ACK information, the UE multiplexes the HARQ-ACK information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK information in the PUSCH transmission in a slot from the multiple slots if, in case the PUSCH transmission was absent and the PUSCH was configured transmission, the UE would not transmit a single-slot PUCCH with HARQ-ACK information in the slot. And in case the PUSCH transmission was absent and the PUSCH was scheduled transmission, the UE would transmit a single-slot PUCCH with HARQ-ACK information in the slot.
------------------------------------------ End of Text Proposal -------------------------------------------
Proposal 13 [DCM]: adopt the following TP in 38.213 Section 9.2.5.
	[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types
[…]

-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided higher layer parameter simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information

-	if the UE determines that, for transmission occasion of a SR or CSI or HARQ-ACK without a corresponding PDCCH in a PUCCH, the number of symbols available for the PUCCH transmission in a slot is smaller than the value provided by higher layer parameter nrofSymbols, the resource is excluded from the set  if it overlaps with any resource.


Set  to the cardinality of 
[…]




Proposal 14 [E///]: In TS 38.212, add a notation K’r = K’ for the number of bits for the code block number excluding filler bits in section 5.2.2. Change Kr to K’r in calculation of Q’ACK, Q’CSI-1, and Q’CSI-2 in sections 6.3.2.4.1.1, 6.3.2.4.1.2, and 6.3.2.4.1.3 respectively. Adopt the following TP in TS 38.212.
	----------------------------------	Start of text proposal	 to TS 38.212	------------------------------------------
5.2.2	Low density parity check coding
[unchanged parts omitted]




The bits output from code block segmentation are denoted by , where  is the code block number, and is the number of bits for the code block number and  is the number of bits excluding filler bits for the code block number .

The number of bits  in each code block is calculated as:

;
For LDPC base graph 1,

.
For LDPC base graph 2, 

if 

;

elseif 

;

elseif 

;
else

;
end if





find the minimum value of  in all sets of lifting sizes in Table 5.3.2-1, denoted as , such that , and set  for LDPC base graph 1 and  for LDPC base graph 2;
[unchanged parts omitted]
6.3.2.4.1.1	HARQ-ACK

For HARQ-ACK transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:


	
where

-	 is the number of HARQ-ACK bits;



-	if , ; otherwise  is the number of CRC bits for HARQ-ACK determined according to Subclause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block,   =0; otherwise,   is the -th code block size excluding filler bits for UL-SCH of the PUSCH transmission;
6.3.2.4.1.2	CSI part 1

For CSI part 1 transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for CSI part 1 transmission, denoted as , is determined as follows:

	


where

-	 is the number of bits for CSI part 1;



-	if , ; otherwise  is the number of CRC bits for CSI part 1 determined according to Subclause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block,   =0; otherwise,   is the -th code block size excluding filler bits for UL-SCH of the PUSCH transmission;
6.3.2.4.1.3	CSI part 2

For CSI part 2 transmission on PUSCH with UL-SCH, the number of coded modulation symbols per layer for CSI part 2 transmission, denoted as , is determined as follows:




where

-	 is the number of bits for CSI part 2;



-	if , ; otherwise  is the number of CRC bits for CSI part 2 determined according to Subclause 6.3.1.2.1;

-	;

-	 is the number of code blocks for UL-SCH of the PUSCH transmission;




-	if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not transmit the -th code block,   =0; otherwise,  is the -th code block size excluding filler bits for UL-SCH of the PUSCH transmission;
----------------------------------	End of text proposal	 to TS 38.212	------------------------------------------



Other proposals
Proposal 15[QC]: It is clarified that UCI dropping is applied only on the final determined PUCCH or PUCSH resources after the execution of the pseudo code in TS38.213 Section 9.2.5. 
Proposal 16 [HW]: If single slot PUCCHs conveying different CSI report(s) collide with the PUSCH without CSI, only one CSI report with the highest priority is multiplexed on the PUSCH if the timeline requirement is satisfied. The CSI report priority is defined in TS 38.214 Subclause 5.2.5.
Proposal 17 [LG]: When two non-overlapping CSI PUCCH resources and HARQ-ACK PUCCH resource corresponding to the PDSCH scheduled by DL grant DCI are contained in Resource A and Set X (as defined in RAN1 #93 meeting) decided by the pseudo code (as in 9.2.5 of TS38.213) in a slot:
· When a UE is not configured with multi-CSI-PUCCH report,
· Only the highest priority CSI report is subject to UCI multiplexing on the HARQ-ACK PUCCH resource, and the remaining lower priority CSI report(s) are dropped
· When a UE is configured with multi-CSI-PUCCH report,
· All CSI reports are subject to UCI multiplexing on the HARQ-ACK PUCCH resource
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