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In this contribution, a few corrections for NR Rel-15 PUCCH are discussed. 
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The following was agreed at RAN1#92:
Agreement at RAN1#92:
· If a UCI transmission on a PUCCH from a UE in a slot using format 2 or 3 or 4 overlaps in time with K configured PUCCH SR resources which are overlapped in time, X bits are used to represent an SR being indicated by the UE where 
· All-zero X represents the absence of an SR. Otherwise, X represents the presence of an SR.
· Note: X bits should be considered when the UCI is encoded irrespective of the SR being present of absent.
· X=ceil(log2(K+1)) where K is the number of configured SR PUCCH IDs (schedulingRequestResourceId) that overlap in time with the UCI transmission on PUCCH in the slot.
· The K IDs are ordered according to an increasing number of the corresponding SR IDs. The index of an ordered configured PUCCH resource ID is obtained from X bits when SR is triggered.

The equation X=ceil(log2(K+1)) indicates conveying one of K+1 hypotheses, namely either none of the K logical channels has positive SR, or one of them has a positive SR, where X identifies the one with the positive SR. If multiple logical channels have positive SR, the one with highest priority can be indicated. However, the ceil() operation in the computation of X implies that there may be some extra bits in the encoding for X, which can be gainfully used to convey more information about SR.
Consider the simplest case of 2 overlapping SR configurations with SR-ResID 0 and 1. Here K=2, X=ceil(log2(2+1))=2. In this case, bit values 00, 01, 10 respectively correspond to negative SR, positive SR on SR- ResID 0 and positive SR on SR- ResID 1, respectively. Clearly the unused bit value 11 could be used to indicate positive SR on both SR- ResID 0 and SR- ResID 1. 
For K=3, X=ceil(log2(3+1))=2, in which case 00,01,10 and 11 represent negative SR on all channels, and positive SR on ResID 0,1,2 respectively. Because the ceil() function did not further raise the number of bits in this case, no extra information can be conveyed. However, for K=4, X=ceil(log2(4+1))= 3. In this case, the values conveyed are tabulated as follows:
	Bit values (X=3)
	SR status (0 or 1) for SR- ResID 0,1,2,3 

	000
	0000

	001
	0001

	010
	0010

	011
	0100

	100
	1000

	101
	0011

	110
	0101

	111
	1001

	


Cannot 
be
indicated
	0110

	
	1010

	
	1100

	
	0111

	
	1011

	
	1101

	
	1110

	
	1111



Here, although only the K+1=5 bit values 000-100 are required to indicate upto 1 positive SR, we could also define 3 more bit values that indicate 2 positive SRs. Since not all possible combinations of 2 positive SRs can be indicated, it is preferable to allow indication of the combinations in order of the logical channel priority; eg, in the above table, SR-ResID 3 should be chosen as highest priority, and we can then indicate whenever SR- ResID 3 had a positive SR along with one other SR- ResID. The remaining SR statuses that cannot be indicated have been filled out in the table in the order corresponding to assuming priority increasing in the order SR- ResID 0,1,2,3.
More generally, with K overlapping SRs, we could enumerate (K,i) ways of indicating i positive SRs, in increasing order with i=0,1,2,…K, where (K,i) is the combinatorial function indicating the number of ways of choosing i out of K SRs. We could then associate these with increasing bit values from 0 to 2X-1, and use the X bits to convey SR information. The association may be based on increasing priorities of the logical channels associated with the SR-ids, with priority ties being resolved using SR-ID. Alternatively, we may simply use SR-IDs, and leave it to gNB to configure the SR-IDs in increasing order of logical channel priority. The rationale for ordering the index i (number of positive-SR) in increasing order is that a positive SR is a relative infrequent event, and the probabilities of multiple simultaneous positive SR is lower. The priority ordering among the (K,i) combinations that indicate exactly i positive SRs, as illustrated in the table above, may be described recursively as follows: First list the combinations with the highest priority SR as active, going through the (K-1, i-1) combinations with exactly i-1 out of K-1 positive SRs. Then list the combinations with the highest priority SR as inactive, going through the (K-1, i) combinations with exactly i out of K-1 positive SRs. This sets up a recursion over K.
The above discussion is summarized in the following proposal:
Proposal 1: If X = ceil(log2(K+1)) bits representing SR are appended to UCI on PUCCH that overlaps with K SR occasions, use all 2X bit combinations of the X bits to indicate combinations of positive SR on more than 1 of the K SR resource IDs. 
· Specifically, for K=2 SR occasions, X=2 bits represent all 4 possible combinations of positive or negative SR on each of the 2 SR occasions.
Multi-slot PUCCH overlap with single slot PUCCH
In RAN1 #94, the following agreements are made to resolve the overlapping between a multi-slot PUCCH with another multi-slot PUCCH. 
Agreements:
When multi-slot PUCCH with repetition overlap with multi-slot PUCCH with repetition in time within the same PUCCH group
· The UE is not expected to have two overlapped multi-slot PUCCH transmissions with the same starting slot carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slots if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slots, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
· FFS: multi-slot PUCCH with repetition overlap with single-slot PUCCH in time

The above solution can be reused in case of a multi-slot PUCCH overlapping with a single slot PUCCH, as no motivation and necessity to seek for a different solution is observed. 
Proposal 2: When multi-slot PUCCH with repetition overlap with single-slot PUCCH within the same PUCCH group
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slot if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots
UCI multiplexing on PUCCH or PUSCH 
RRC configuration of simultaneousHARQ-ACK-CSI
In RAN1 specification 38.213, “simultaneousHARQ-ACK-CSI” is a flag to determine whether a PUCCH resource can be utilized to multiplexing HARQ-ACK, CSI, and SR. For example, in Section 9.2.5, the following is specified for PUCCH resource determination in UCI multiplexing procedure.
---------------------------------------------------------------   38.213 Section 9.2.5  ----------------------------------------------------------

-	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
---------------------------------------------------------------end of  38.213 Section 9.2.5  ---------------------------------------------------
The above specification has an implicit assumption that the flag “simultaneousHARQ-ACK-CSI” is common for all PUCCH format. However, 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. 
[bookmark: _Hlk514769254]-----------------------------------------------------------------  38.331 Section 6.3.2  --------------------------------------------------------
PUCCH-FormatConfig ::=					SEQUENCE {
	interslotFrequencyHopping				ENUMERATED {enabled}														OPTIONAL, 	-- Need R
	additionalDMRS							ENUMERATED {true}															OPTIONAL,	-- Need R
	maxCodeRate								PUCCH-MaxCodeRate															OPTIONAL,	-- Need R
	nrofSlots								ENUMERATED {n2,n4,n8}														OPTIONAL, 	-- Need S
	pi2BPSK									ENUMERATED {enabled}														OPTIONAL, 	-- Need R
	simultaneousHARQ-ACK-CSI				ENUMERATED {true}															OPTIONAL	-- Need R
}
simultaneousHARQ-ACK-CSI
Enabling simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213, section 9.2.5. When the field is absent the UE applies the value OFF The field is not applicable for format 1.
--------------------------------------------------------------- end of 38.331 Section 6.3.2  ---------------------------------------------------
The PUCCH format specific configuration for “simultaneousHARQ-ACK-CSI” make PUCCH resource pruning and determination unnecessarily complicated. For example, if a HARQ-ACK multiplexing with SR, it ends up with a resource with format 2 which has the flag disabled. But this format 2 PUCCH resource happens to overlap with a CSI. Furthermore, if multiplexing the format 2 PUCCH with the CSI, UE ends up with a resource with PUCCH resource with format 3 which has the flag enabled. How to define the UCI multiplexing procedure in this case? Should UE stop multiplexing HARQ-ACK and SR at the first place so later HARQ-ACK+SR+CSI multiplexing does not even happen? Or UE should apply a “lookahead” principle by ignoring the flag check for HARQ-ACK+SR and go ahead to do HARQ-ACK+SR+CSI? Apparently, this is just a simple example. There maybe much more complicated scenarios with this “simultaneousHARQ-ACK-CSI” flag based on per PUCCH format.


Figure 1: UCI multiplexing procedure complication with PUCCH format specific simultaneousHARQ-ACK-CSI 
From RAN1 perspective, there is no motivation to keep “simultaneousHARQ-ACK-CSI” configuration per PUCCH format, which brings no benefit to system performance but only makes UCI multiplexing procedure unnecessarily complicated. The idea solution to fix this issue is to move “simultaneousHARQ-ACK-CSI” from PUCCH-FormatConfig level to PUCCH-Config level in 38.331. However, this solution has RRC impact and it is a non-backward compatible change in RRC. For example, a UE may use the latest RRC version for ASN.1 decoding with “simultaneousHARQ-ACK-CSI” in PUCCH-Config. But a gNB may use previous RRC version with “simultaneousHARQ-ACK-CSI” in PUCCH-FormatConfig. Then UE will not be able to decode ASN.1 correctly. To remove the RRC impact, the solution within RAN1 specification is to clarify that UE is not expected to receive insistent “simultaneousHARQ-ACK-CSI” configuration for PUCCH format 2, 3, and 4.
Proposal 3: UE is not expected to be provided with different “simultaneousHARQ-ACK-CSI” configuration for PUCCH format 2, 3, and 4. UE is not expected to be provided “simultaneousHARQ-ACK-CSI” for PUCCH format 0 or 1.
SR multiplexing with HARQ-ACK
In TS 38.213 Section 9.2.5.1, when SR is multiplexed with HARQ-ACK using PUCCH format 2/3/4, the resource used to transmit combined UCI bits, i.e., SR+HARQ-ACK, is specified as the resource for transmission of HARQ-ACK information bits, as shown in the below copied clause from Section 9.2.5.1.  This contradicts with the principle that resource transmitting multiplexed UCI should be based on combined payload size, similar to what is described in 9.2.5.2, i.e., first determine the resource set index based on combined UCI size, then determine the resource index in the resource set based on ARI in DCI, lastly determine the number of RBs in the resource based on the combined UCI size and configured PUCCH max code rate. Therefore, we propose the following TP for HARQ+SR resource determination in UCI multiplexing. 
---------------------------------------------------------------   38.213 Section 9.2.5.1  -------------------------------------------------------



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,  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. An all-zero value for the  bits represents a negative SR value across all  SRs.
---------------------------------------------------------------   end of 38.213 Section 9.2.5.1  -----------------------------------------------
Proposal 4: Adopt the following TP in TS38.213 Section 9.2.5.1
-----------------------------------------------------------   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  ----------------------------------------------------
UCI multiplexing procedure




In TS 38.213 Section 9.2.5.1, when a group of overlapping PUCCH resources is identified, the following pseudo code is utilized to determine a new resource  for the combined UCI. The specification of the pseudo code says that “multiplex UCI for resources  in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2”. This sentence means that, in each while loop once a new resource  is needed, UCI dropping is applied on  , as UCI dropping is applied as specified in Subclauses 9.2.5.1 and 9.2.5.2 when number of RBs is not enough to transmit combined UCIs. 
---------------------------------------------------------------   38.213 Section 9.2.5  ---------------------------------------------------------

if 

multiplex UCI for resources  in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 


---------------------------------------------------------------   end of 38.213 Section 9.2.5  -------------------------------------------------

Apparently, it is not necessary to apply UCI dropping in intermediate resource  before while loop ends. The reason is because it may end up that UCI is multiplexed on a final PUCCH or PUSCH resource with sufficient number of RBs. Unnecessary UCI dropping in the middle may degrade NR system performance. Therefore, we have the following proposal to clarify UCI dropping only applies on the PUCCH or PUSCH resources to transmit multiplexed UCI after pseudo code.
Proposal 5: 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. 
Two long PUCCHs in a slot

It is specified in Section 9.2 in TS 38.213 that “A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. When the UE transmits two PUCCHs in a slot, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.”

In section 9.2.5 for UCI multiplexing, the current specification excludes two long PUCCH transmissions in a slot before running the pseudo code. However, it is more reasonable to check whether there are two long PUCCH transmissions after running the pseudo code. For example, as shown in Figure 2, if eNB configured/scheduled a CSI and a HARQ-ACK transmission both in format 3 in slot n where the two transmissions are in nonoverlapping resources. Later eNB schedule a PUSCH transmission which overlaps with the CSI PUCCH resource. It should be fine because in the slot, there is one long PUCCH to transmit HARQ-ACK, while CSI is multiplex on PUSCH. Before running the pseudo code to determine the final resources/containers to transmit UCIs, there is no need to check the condition of only single long PUCCH transmission per slot.  Of course, in the below specification, if the resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports should be excluded from the set  if they overlap with any resource from the resource for transmission of HARQ-ACK information.


[bookmark: _Ref525633587]Figure 2: two long PUCCH resources before UCI multiplexing
---------------------------------------------------------------   38.213 Section 9.2.5  ---------------------------------------------------------
-	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
---------------------------------------------------------------   end of 38.213 Section 9.2.5  -------------------------------------------------
Therefore, we propose the following TP to clarify this issue.
Proposal 6: 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  ----------------------------------------------------
UCI on PUSCH without UL-SCH
For UCI on PUSCH without UL-SCH, it was agreed that the indication of modulation order, number of RBs, and code rate is via DCI. It is observed the signalling may lead to useless combinations of high modulation order with very low code rate, e.g., 256QAM with 20 bits A-CSI payload on 10 assigned RBs. Supporting those useless combinations put an unnecessary burden on UE implementation and testing effort. To simplify UE implementation, it is preferred to remove supporting of these useless combinations by adding a threshold on minimum code rate UE should support. 


Given 120/1024 is the smallest code rate in PUSCH MCS table (except for the new 64QAM MCS table) and 20 is the largest value for  or , T=120/(1024*20) is the meaningful lowest code rate UE needs to support without the new 64QAM MCS table. With the new 64QAM MCS table, T can be set to T=30/(1024*20).
Proposal 7: 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.
Encoded bits split between two frequency hops for UCI on PUSCH without UL-SCH
Besides the above two CRs, there is one concern for encoded bits splitting for UCI with RM encoding. Following current rule in 212, the encoded bits after RM encoding is split roughly into two halves. The first half goes to the first hop and the second half goes to the second hop. Since RM encoder has no bit interleaving, this “plain splitting” of encoded bits suffers performance loss if one frequency hop experience deep fading or severe interference. Therefore, bit splitting with interleaving between two frequency hops can be considered to improve UCI with 3-11 bits payload multiplexed on PUSCH with frequency hopping enabled. 
Proposal 8: When 3-11 bits UCI are multiplexed on PUSCH, with frequency hopping enabled for PUSCH, study the gain of splitting RM encoded bits between two frequency hops in interleaved manner.
CRC length assumption in 38.213
[bookmark: _Ref463027406][bookmark: _Ref465963195][bookmark: _Ref466040522][bookmark: _Ref378529477][bookmark: _Toc424303267][bookmark: _Toc425248865][bookmark: _Toc425344835][bookmark: _Toc425350726][bookmark: _Toc425501584][bookmark: _Toc425504168]In [1], the followed was agreed to resolve a circular dependency between UCI CRC length and determination of the number of PRBs when reporting multiple UCI types:
Agreements:
· For the determination of the number of PRBs in 38.213 section 9.2.5.1 and 9.2.5.2, OCRC=11if the number of UCI bits is larger than or equal to 360; otherwise OCRC is the number of CRC bits calculated based on the number of UCI bits, as determined in 38.212.

The following text was captured in 38.213 to address this issue:


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].
 can be the sum of multiple CRCs. In such cases, the rule of decided between 11 and actual length should be applied to each component CRC length individually and not the aggregate. In Subclauses 9.2.5.1 and 9.2.5.2, the rule should also be applied to , , , , , and .
Proposal 9: Adopt the following TP in 38.213
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[Unchanged text omitted] 
[bookmark: _Toc525657952]9.2.5	UE procedure for reporting multiple UCI types


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  ----------------------------------------------------

Another aspect is that the circular dependency also exists in when reporting HARQ-ACK. To address the issue there, the  determination rule can be included in Subclause 9.2.3 of 38.213.
Proposal 10: Adopt the following TP in 38.213 to address CRC length and determination of the number of PRBs for HARQ-ACK:
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc525657950]9.2.3	UE procedure for reporting HARQ-ACK
[Unchanged text omitted] 










In the following,  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]. If a UE transmits a PUCCH with HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs  provided respectively by higher layer parameter nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to [image: ] and, if [image: ], [image: ], where [image: ], [image: ], [image: ], and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over  PRBs.
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------

Conclusions
Proposal 1: If X = ceil(log2(K+1)) bits representing SR are appended to UCI on PUCCH that overlaps with K SR occasions, use all 2X bit combinations of the X bits to indicate combinations of positive SR on more than 1 of the K SR resource IDs. 
· Specifically, for K=2 SR occasions, X=2 bits represent all 4 possible combinations of positive or negative SR on each of the 2 SR occasions.

Proposal 2: When multi-slot PUCCH with repetition overlap with single-slot PUCCH within the same PUCCH group
· The UE is not expected to have the multi-slot PUCCH and single-slot PUCCH overlapping with the same starting slot and carrying UCI with the same priority
· For UCI with the same priority, the PUCCH that starts in an earlier slot is transmitted.
· For UCI with different priority, the UCI PUCCH with higher priority is transmitted in overlapping slot if timeline requirement is met. 
· Priority is defined as follows: HARQ-ACK > SR > CSI with higher priority >CSI with lower priority
· In overlapping slot, the de-prioritized UCI is dropped without any postponing of the transmission
· There is no impact on the transmission of the de-prioritized UCI in the remaining non-overlapping slots

Proposal 3: UE is not expected to be provided with different “simultaneousHARQ-ACK-CSI” configuration for PUCCH format 2, 3, and 4. UE is not expected to be provided “simultaneousHARQ-ACK-CSI” for PUCCH format 0 or 1.
Proposal 4: Adopt the following TP in TS38.213 Section 9.2.5.1
-----------------------------------------------------------   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 5: 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 6: 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 7: 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.

Proposal 8: When 3-11 bits UCI are multiplexed on PUSCH, with frequency hopping enabled for PUSCH, study the gain of splitting RM encoded bits between two frequency hops in interleaved manner.
Proposal 9: Adopt the following TP in 38.213
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
[Unchanged text omitted] 
9.2.5	UE procedure for reporting multiple UCI types


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  ----------------------------------------------------
Proposal 10: Adopt the following TP in 38.213 to address CRC length and determination of the number of PRBs for HARQ-ACK:
-----------------------------------------------------------   Text Proposal Start ---------------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
[Unchanged text omitted] 










In the following,  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]. If a UE transmits a PUCCH with HARQ-ACK information bits and  bits using PUCCH format 2 or PUCCH format 3 in a PUCCH resource that includes  PRBs, the UE determines a number of PRBs  for the PUCCH transmission to be the minimum number of PRBs, that is smaller than or equal to a number of PRBs  provided respectively by higher layer parameter nrofPRBs of PUCCH-format2 or nrofPRBs of PUCCH-format3 and starts from the first PRB from the number of PRBs, that results to [image: ] and, if [image: ], [image: ], where [image: ], [image: ], [image: ], and  are defined in Subclause 9.2.5.2. If , the UE transmits the PUCCH over  PRBs.
-----------------------------------------------------------   Text Proposal End  ----------------------------------------------------
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