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Introduction
In this contribution we address the issues that are needed to be resolved in order to clarify properly a UE behavior for transmission of UCI on a PUCCH resource. In order to align with the UE behavior specified in TS 38.213, we discuss UE behavior for reporting multiple UCI or only HARQ-ACK or only SR. 
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Transmission of HARQ-ACK on PUCCH
The following agreements are made regarding the slot indicator for HARQ-ACK timing.
	Agreements (RAN1#90bis):
· The timing between DL data transmission and acknowledgement is determined based on 0 or [2] bits in DCI 
· For both slot and non-slot scheduling, the timing provides the indication to determine the slot and the symbol(s) for the HARQ-ACK transmission
· In case of [2]-bits, FFS the actual set of values for slot-based scheduling and non-slot based scheduling, respectively
· In case of 0-bit, FFS how to determine the single timing (e.g., UE capability dependent, whether or not to have RRC configuration, the interactions with different cases (e.g., initial access), etc.)
· FFS whether or not to have separate information fields or a same information field for HARQ-ACK resource determation and HARQ-timing determination
Agreements (RAN1#91):
· 3-bit are used to indicate K1 slot-timing in DCI
· RRC configures the set of values to be indexed by these bits to determine K1
· These values are not slot index dependent
· Each value is represented by 4-bit (i.e., up to 16 different values)


Currently, the specification [1]reads that the PUCCH resource determination is based on a PUCCH resource indicator field in a last DCI that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where detected DCI formats are indexed in an ascending order first across cells indexes and then across PDCCH monitoring occasion indexes. LTE as base line is assumed but an agreement clearly stating to determine the PUCCH resource based on the last DCI is missing. Moreover, there are use cases that it is beneficial to provide the HARQ-ACK feedback of prioritized traffic such as URLLC as soon as possible. If such transmissions have to be scheduled during an eMBB type traffic, it is quite restrictive not being able to provide feedback for such a traffic earlier for example by a PUCCH transmission scheduled earlier in a slot than a later one, intended for the eMBB traffic. 
In order to enable such a functionality, a UE should be able to determine which HARQ-ACK bits belong to which PUCCH resources when at least two PUCCH resources are scheduled in a slot followed by couple of slots with PDSCH transmission. A simple solution is that to use the PUCCH resource indicator (ARI) such that all HARQ bits that are scheduled with PDCCH carrying same ARI value are transmitted using the same PUCCH resource. A PDSCH scheduled with PDCCH carrying another ARI value would end up on another PUCCH (given by the ARI). Note that if a UE receives multiple PDSCH and by that HARQ payload grows, PUCCH might change from one PUCCH resource set into a higher (larger payload) PUCCH resource set, but it would still use the same ARI value to select a resource in the selected set. Therefore, we propose the following:
Proposal 1-1:
· All HARQ bits corresponding to the PDSCH that is scheduled with a PDCCH carrying the same value for the PUCCH resource indicator and slot indicator are carried on the same PUCCH in the indicated slot by DCI.

Another open issue is that when the slot indicator field (K1) is not included in the DCI and the UE has to transmit HARQ-ACK feedback, it has to make an assumption about the slot index. Currently, a value of 4 slots similarly to LTE, is assumed in the specification [1]. From our perspective 4 slots can be unnecessarily restrictive in particular for FDD and even not applicable for example in case of a semi-static UL/DL configuration pattern that is not compatible with 4 slots feedback delay. There also might be situations that the feedback delay can be improved as compared to LTE and it is quite immature to prohibit NR design form such an improvement. Our preference is to investigate further other options for the default value and update the corresponding value in the specification if needed. Therefore, we propose the following:
 Proposal 1-2:
· Study further to determine the K1 value K1 when it is not indicated to a UE by DCI.
Transmission of SR on PUCCH
With respect to SR transmission on PUCCH, some agreements are listed below.
	Agreements (RAN1#90):
· It is up to RAN2 how many SR configurations the UE can be configured with.
· In case of SR only, the physical layer can only transmit one SR at any given time
· If multiple SR are triggered prioritization of which SR should be transmitted is decided by RAN2
· Multiplexing of SR and HARQ feedback is supported on short-PUCCH
· Multiplexing of SR and HARQ feedback is supported on long-PUCCH
· An SR can be configured with a periodicity of at least equal to X OFDM symbol(s) (at least for short-PUCCH), and with up to the largest periodicity supported in LTE (i.e. 80 ms)
· Working assumptions:
· X=1, which implies short-PUCCH could be located at any OFDM symbol of a slot
· FFS: Supported periodicity values
· FFS: Possible limitations due to other factors
· One configured SR can be associated with either short or long PUCCH

Agreements (RAN1#90bis):
· For each “SR configuration”, the following is indicated via RRC 
· A periodicity and offset which identify the slots/symbols to be used for SR
· FFS the offset for the SR periodicity shorter than one slot for a given SCS
· Non-periodic SR solutions to meet URLLC latency requirements are not precluded
· Slide 4 in R1-1719595 R1-1719195 is agreed

Agreements (RAN1#90bis):
Slide (4) in R1-179195:
· At least support following as the periodicity of resources for SR
· FFS other values with taking into account the alignment with 14 symbols
Supported periodicities
	Subcarrier spacing (kHz)
	Supported periodicities [ms]

	15
	2 symbols, 7 symbols, 1, 2, 5, 10, 20, 40, 80

	30
	2 symbols, 7 symbols, 0.5, 1, 2, 5, 10, 20, 40, 80

	60
	2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,5,10,20,40, 80

	120
	2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 40, 80



Agreements (RAN1#91):
· Define the following value ranges for the RRC parameters listed below:
	RRC parameters
	Value range

	SR-resource
	PUCCH-resource-config-PF0, PUCCH-resource-config-PF1






In the following we discuss the need for further agreements and updates to specify properly the UE behavior for SR reporting in the specification.
SR reporting offset and starting symbol
The high layer parameter SchedulingRequestResource-Config determines the physical layer resources on PUCCH for SR reporting when available. The configuration includes the following parameters that UE can use to determine the reporting time and duration of a SR report if present:
· SR-periodicity
· SR-offset
· SR-resource being PUCCH format 0 or PUCCH format 1 resource configuration
· A PUCCH resource configuration provides the Starting PUCCH symbol in a slot and the duration of PUCCH within a slot in number of symbols given by startingSymbolIndex and nrofSymbols, respectively.
Considering the agreed values for the SR periodicity as well as the timing information in the PUCCH formats 0 and 1 configurations, while the ambiguity on the SR offset values, more clarifications are needed in order for the UE to determine the SR report timing. In the following we analyze the corresponding timing relations for different periodicities. Next, we propose a unified solution application for both cases: 
For the case that SR periodicity is multiple slots for a given numerology (i.e. except for SR periodicities of 2 or 7 or 6 symbols or 1 slot), the SR offset should be used as a mean to provide a proper offset in radio frame in terms of number of slots for the given periodicity. In this manner, based on the SR configurations, the UE determines the corresponding slot index in a periodic manner. However, the starting symbol for SR transmission within a slot should be determined using the existing parameter startingSymbolIndex in the PUCCH resource configuration.
For the case that SR periodicity is 2 or 7 or 6 symbols and 1 slot, the SR opportunity can be in any slot apparently since the periodicities are in multiple symbols remaining less than a slot. Hence it is reasonable to assume that the SR offset as NULL or zero slot in this case. However, within a period the UE should determine the symbol index for the SR transmission. This can be done by applying the MOD operation on the startingSymbolIndex in the PUCCH resource configuration such that it is confined within an SR period. Clearly with this operation, the startingSymbolIndex provides similar functionalities as SR offset for the previous case within a period.
Once the UE determines the symbol index within a slot for SR transmission, the UE examines whether the PUCCH transmission from that symbol would confine within the slot by comparing the nrofSymbols from the PUCCH resource and the available number of symbols for PUCCH transmission in the slot. Otherwise, the UE has to drop the SR if present and proceed to the next possible SR reporting opportunity. Please note that this dropping rule is valid for any PUCCH transmission within a slot regardless of the UCI type.
Based on the above discussion, we suggest the following proposal and the modifications in the corresponding parts in the specifications [1]:
Proposal 2-1:
· The SR offset is measured in slots for a given numerology.
· For an SR-periodicity of maximum one slot duration for a given numerology, UE assumes an SR-offset of zero slots.
· For an SR-periodicity of more than one slot duration for a given numerology, the SR-offset is configured b RRC to be a non-negative value less than SR-periodicity.
Proposal 2-2:
· For an SR-periodicity of maximum one slot duration for a given numerology, the starting symbol index for the SR transmission occasion on PUCCH within an SR period is determined by
 
where startingSymbolIndex is obtained from the PUCCH resource configuration in the corresponding SR-resource.
· Note: For an SR-periodicity of more than one slot duration for a given numerology, the starting symbol index for the SR transmission occasion on PUCCH within a slot is determined by startingSymbolIndex from the PUCCH resource configuration in the corresponding SR-resource.
Proposal 2-3:
· If the transmission of a PUCCH for SR reporting cannot be confined within a slot, the UE drops the SR transmission occasion reporting and proceed to the next possible SR reporting opportunity.
SR for semi-static DL-UL configuration
Currently, the SR periodicity can be configured using a set of values for a given numerology.  For example, for the case of 15 kHz sub-carrier spacing (µ=1) where each slot is 1 ms long, the candidates for configuration of SR periodicities are 1, 2, 5, 10, 20, 40, 80 slots as well as 2 and 7 symbols. When a UE is semi-statically configured with a DL-UL configuration, depending on the DL/UL pattern, there are cases that the length of the configured UL/DL pattern does not fit well with the periodicity of the SR transmission such that slots with UL transmission opportunity and SR transmission opportunity remain misaligned. For example, consider a UL/DL configuration pattern of 3 slots for 15 kHz sub-carrier spacing where 2 DL slots are followed by a UL slot. Since there is no SR periodicity as a multiple of 3 slots that a UE can be configured with for 15 kHz sub-carrier spacing, a UL/DL pattern of length 3 slots would be in effect prohibited for not accommodating SR opportunity. Considering various use cases envisioned for NR deployment, this is a severe issue which should be resolved. A simple solution to tackle the problem is described in the following:
NR already defines a set of periodicity values, however in case a UE is configured with a semi-static UL/DL pattern, the SR periodicity and offset should be measured at UE as the multiple of UL/DL configuration pattern length, instead of slots. Moreover, in case there are more than one UL slots in a UL/DL pattern, a UE should be also indicated which slot(s) are configured to have the SR opportunity. This can be achieved by means of RRC signaling where the UL slots with SR opportunities can be indicated.
Based on the above discussion we propose the following:
Proposal 2-4:
· When a UE is configured with semi-static UL/DL configuration with a UL/DL pattern of X slots,
· The UE measures the SR periodicity and offset in multiple of X slots instead of a slot to determine the UL/DL period with SR opportunity if SR reporting is configured.
· The UE is configured with an N bitmap as part of semi-static UL/DL configuration to determine the UL slots with SR opportunity if SR reporting is configured.
· N is the number of slots with UL transmission opportunity in an UL/DL configured pattern
Simultaneous transmission of multiple UCI on PUCCH
Few agreements have been made for simultaneous transmissions of different UCI types where a PUCCH format is assumed for simultaneous transmission of at least two UCI types on a PUCCH resource.
	
Agreements (RAN1#91):
· For simultaneous transmission of 1 or 2 bits HARQ-ACK and SR using PUCCH format 0: 
· In case of negative SR, the same PUCCH resources as for HARQ-ACK only transmission are used.
· In case of positive SR, HARQ-ACK are transmitted on the PRB for HARQ-ACK only transmission.
· The mapping of ACK and NACK to cyclic shifts is based on the index of initial cyclic shift of the HARQ-ACK only (CSinitial) and a fixed mapping pattern as given in Table 1 and Table 2 below corresponding to 1 and 2 bits HARQ-ACK, respectively.
Table 1: Mapping pattern for 1-bit HARQ-ACK and positive SR
	HARQ-ACK
	NACK
	ACK

	Cyclic shift
	(CSintitial+3)mod12
	(CSintitial+9)mod12



Table 2: Mapping pattern for 2-bit HARQ-ACK and positive SR
	HARQ-ACK
	NACK, NACK
	NACK, ACK
	ACK, ACK
	ACK, NACK

	Cyclic shift
	(CSintitial+1)mod12
	(CSintitial+4)mod12
	(CSintitial+7)mod12
	(CSintitial+10)mod12



· Note: Maximum 12 SR per PRB can be configured with semi-static SR simultaneously.
· One PRB can support simultaneous transmission of 2-bit HARQ-ACK with SR only for one UE.
· The four remaining resources can be used for other purposes (e.g. 1-bit A/N with SR or 2-bit A/N only)
Agreements (RAN1#91):
· For simultaneous transmission of SR and HARQ-ACK using Format 1, it is done similarly to LTE PUCCH Format 1a/1b.
· In case of negative SR, PUCCH Format 1 is transmitted using the resource for HARQ-ACK.
· In case of positive SR, PUCCH Format 1 is transmitted using the resource for SR.
Agreements (RAN1#91):
· When the transmission of HARQ-ACK bits with PUCCH format 2 or 3 or 4 coincides with a SR opportunity, a bit presenting the state of the SR being absent or present, is appended to the end of HARQ-ACK bits to form the UCI bits.
· FFS: How to distinguish which SR configuration is prioritized for transmission in case of multiple SR configurations in the same occasion.
· Note: when two transmissions coincide, it means they have same starting symbol and duration.
· FFS when PUCCH transmission of SR and HARQ-ACK bits partially overlap in time

Agreements (RAN1#91):
· For simultaneous transmission of HARQ-ACK/SR and CSI report with PUCCH Format 2
· The HARQ-ACK/SR and CSI bits are jointly encoded.
· The number of CSI bits from the CSI report that can be appended to the HARQ-ACK/SR bits is determined such that the UCI bits appended by CRC are encoded with a code rate that does not exceed the maximum configured code rate for PUCCH Format 2. 
· If the coding rate exceeds the maximum configured code rate for PUCCH Format 2, the UE drops the CSI bits using the same priority rules for CSI omission as for CSI on PUSCH.
Agreements (RAN1#91):
· Simultaneous transmission of HARQ-ACK bits (with/without SR) and CSI feedback with PUCCH Format 3 or 4 is supported by RRC configuration.



However, based on the agreements, it is not clear what conditions should be met in order a UE to transmit simultaneously multiple UCI types on a PUCCH resource. Considering that NR PUCCH design, as opposed to LTE, allows variation in PUCCH occurrence in time, a simultaneous transmission of multiple UCI in a PUCCH is not only due to coinciding the corresponding PUCCH resources in time. In NR, multiple PUCCH transmissions configured or scheduled in a slot can partially overlap in time. If that occurs, a UE should be able i to transmit the UCI bits simultaneously on a single PUCCH resource. Hence it is important to clarify the conditions for enabling a simultaneous transmission of multiple UCI types on a PUCCH resource. When the conditions are met, the procedures that the UE follows for determining the PUCCH resource for transmission of simultaneous multiple UCI types should be clearly defined. 
The following steps needs to be clarified for a UE to perform a simultaneous transmission of multiple UCI types on a PUCCH transmission:
Step 1: The UE identifies that the configured or scheduled PUCCH resources can collide in time.
Step 2: The UE identifies the PUCCH resource to be used for multiplexing the corresponding UCIs.
Currently, the clarifications of step 1 is ambiguous due to lack of agreements. Hence, we suggest adopting the following definition for consistency and relevance.
Proposal 3-1:
· A collision between two PUCCH transmission occasions for a UE occurs when any part of the first PUCCH transmission occasion overlaps in time with any part of the second PUCCH transmission occasion.  
In the following, we discuss the clarification of the UE behavior that is needed for executing the second step. In general, UCI can include HARQ-ACK (AN) information, SR or CSI.  A PUCCH resource for transmission of each UCI type is determined at the UE as described briefly as follows:
· HARQ-ACK information only: The corresponding PUCCH resource is determined at a UE via a two-step approach: 1) A PUCCH resource set among the configured sets is determined based on the UCI size i.e. number of HARQ-ACK bits. 2) A PUCCH resource in the set is determined by a PUCCH resource indicator field in the DCI for DL assignment (or implicit indication). The slot index is provided by the DCI. The PUCCH occurrence timing within a slot is obtained from the PUCCH resource.
· SR reporting only: The corresponding PUCCH resource is determined from the semi-statically configured SR resource configuration which includes other parameters such as periodicity and offset of the SR reporting. The SR PUCCH format can only be Format 0 or Format 1. The slot index is obtained from the SR periodicity and offset in the PUCCH configuration. The PUCCH occurrence timing within a slot is obtained from the PUCCH resource.
· CSI reporting only:  The corresponding PUCCH resource is determined from the semi-statically configured periodic or semi-persistent CSI reporting configuration which includes other parameters such as periodicity and offset of the CSI reporting. The CSI PUCCH format can only be Format 2, 3 or 4. For simultaneous transmission of HARQ-ACK and CSI on a PUCCH Format 2, 3 or 4, the corresponding RRC parameter should be enabled. The slot index is obtained from the CSI periodicity and offset in the CSI reporting configuration. The PUCCH occurrence timing within a slot is obtained from the PUCCH resource.

For a UE to perform step 2, it is important to keep in mind that transmission of HARQ-ACK is prioritized over CSI or SR reporting such that CSI or SR can be dropped if necessary. Moreover, advancing or delaying the transmission of HARQ-ACK in time is not recommended for reasons such as piggy-backing other UCI such as CSI or SR on HARQ-ACK since the former can cause   the HARQ-ACK bits not to be available at the UE due to shortened time budget while the latter introduces unnecessarily additional delay resulting in reducing the system performance. 
Considering the above guidelines, the following scenarios are needed to be addressed for clarifying the UE procedures for executing step 2:

Case 1: Simultaneous transmission of AN and SR due to collision of AN and SR PUCCH resources
Based on the agreements for simultaneous AN and SR transmission on PUCCH, it is important to note that the PUCCH resources for AN with some modification are used for simultaneous AN/SR transmission, except for the case when simultaneous transmission of AN/SR is obtained by using PUCCH format 1.
In case of PUCCH F1, as the corresponding agreement states, AN is transmitted using SR PUCCH resource or AN PUCCH resource, depending on the presence or absence of SR, respectively, similar to LTE. This firstly implies that for the case that AN only transmission is based on PUCCH F1 and SR configuration is based on PUCCH F0, simultaneous transmission of AN and SR cannot be supported since the SR resource cannot be used for transmission of AN using a format 1 PUCCH. Secondly, if both are based on PUCCH format 1, some consideration towards the timing and duration of these two PUCCH transmissions is needed based on the guidelines discussed earlier. 
In our view, the corresponding UE behavior to execute Step 2 for this case can be clarified as summarized in Table 1 based on the previous agreements and the following proposals:
Proposal 3-2:
· If a UE is indicated a PUCCH Format 1 resource for transmission of HARQ-ACK only which collides with an SR reporting occasion which is configured with PUCCH Format 0, the UE drops the SR and transmits only HARQ-ACK information on the PUCCH Format 1 resource indicated for only HARQ-ACK information transmission.
Proposal 3-3:
· For the case where a UE is indicated a PUCCH Format 1 resource for transmission of HARQ-ACK information only which collides with an SR reporting occasion that is configured with PUCCH Format 1, if the SR PUCCH resource is confined in time within the PUCCH resource for only HARQ-ACK information, the UE transmits the HARQ-ACK information AN and SR simultaneously. Otherwise, the UE drops the SR and transmit only the HARQ-ACK information on the PUCCH Format 1 PUCCH resource indicated for only HARQ-ACK information AN transmission.

[bookmark: _Ref503346822]Table 1: UE behavior when HARQ-ACK only and SR PUCCH resources collide
	
	HARQ-ACK scheduled with F0
	HARQ-ACK scheduled with F1
	HARQ-ACK scheduled with F2/3/4

	SR configured with PUCCH F0
	Transmit HARQ-ACK/SR simultaneously based on the HARQ-ACK PUCCH resource
	Drop the SR reporting occasion and transmit only HARQ-ACK on the HARQ-ACK PUCCH resource
	Transmit HARQ-ACK/SR simultaneously based on the HARQ-ACK PUCCH resource

	SR configured with PUCCH F1
	
	If the occurrence of the SR PUCCH resource in confined in time within the HARQ-ACK PUCCH resource, transmit HARQ-ACK/SR simultaneously using both HARQ-ACK PUCCH resource and SR PUCCH resource.
Otherwise, drop the SR reporting occasion and transmit only HARQ-ACK on the HARQ-ACK PUCCH resource.
	



Case 2: Simultaneous transmission of AN/SR and CSI due to collision of AN/SR and CSI PUCCH resources
Clearly, PUCCH formats designed for conveying more than 2 UCI bits, i.e. PUCCH Format 2 or 3 or 4, can be only used for transmission of CSI or simultaneous transmission of AN/SR and CSI. However, it is not clear how a UE determines the PUCCH format when it intends to transmit AN/SR and CSI simultaneously. Firstly, when AN and CSI collide, AN can be indicated with any of the PUCCH formats including PUCCH formats 2 or 3 or 4.  Secondly, similarly to Case 1 described above, the transmission of AN should not be delayed due to the potential multiplexing of different UCIs in case of colliding PUCCH resources. The CSI configured resources can as well be occur earlier in time that AN PUCCH resource. Therefore, it is not clear why the UE has to assume that the PUCCH resource configured for CSI for this purpose. From our perspective, the preferred solution is that that the UE determines the PUCCH resource for AN/SR and CSI transmission similarly to only A/N transmission using the size of UCI bits for determining a PUCCH resource set and the PUCCH resource indicator field in DCI for eventually determining a PUCCH resource in the set. The benefits with this approach is that a unified framework for UCI transmission on PUCCH including HARQ-ACK information bits can be adopted irrespective of presence of CSI reports. Also, the design guidelines with respect to AN transmission time are respected. Therefore, we propose the following:

Proposal 3-4:
· When a UE is configured for simultaneous transmission of HARQ-ACK/SR and CSI by higher layers, if transmission of HARQ-ACK/SR and CSI using PUCCH resources collide, to convey the AN/SR and CSI on a PUCCH transmission, the UE determines a PUCCH resource after determining a PUCCH resource set for a UCI size based on the number of i AN/SR and CSI bits assuming the maximum number of CSI bits. The PUCCH resource is selected from the PUCCH resources in the PUCCH resource set based on the same PUCCH resource indicator field in the DCI that was used to determine the PUCCH resource for only HARQ-ACK transmission. 

For encoding purposes of the AN/SR and CSI, since CSI Part 1 and Part 2 are differently encoded depending on the PUCCH format used in the CSI reporting configuration proper considerations should be taken into account to avoid additional complexity within a unified framework based on the previous agreements.
· If CSI is configured with PUCCH format 2, it implies that CSI Part 1 and Part 2 are jointly encoded. Furthermore, we have already agreed that if CSI and AN/SR are simultaneously transmitted using PUCCH format 2, AN/SR and CSI are jointly encoded using the maximum configured code rate.  To have a unified frame work, we extend this procedure and propose that if CSI is configured with PUCCH format 2, and if the UE uses PUCCH format 3 (or 4) resource for simultaneous transmission of AN/SR and CSI as described previously,  the CSI and AN/SR are jointly encoded based on the max code rate for PUCCH F3 (or F4) and the same RE mapping rule as for only AN transmission on a PUCCH format 3 (or 4) is applied.
· If CSI is configured with a PUCCH format 3 (or 4), it implies that CSI Part 1 and Part 2 are separately encoded and mapped separately to REs in a PUCCH resource. Furthermore, we have already agreed that if CSI and AN/SR are simultaneously transmitted on a PUCCH format 3 (or 4), AN/SR and CSI part 1 are jointly encoded using the maximum configured code rate. The remaining resources are used for encoding of CSI Part 2. To have a unified frame work and avoid introducing a new mapping scheme, we extend this procedure and propose that if CSI is configured with a PUCCH format 3 (or 4), and if the UE uses PUCCH format 2 resource for simultaneous transmission of AN/SR and CSI as described previously, the AN/SR and CSI part 1 are jointly encoded using the max code rate of PUCCH F2 and CSI part 2 is dropped. 

We summarize the above UE behavior with respect to encoding of the UCI bits in Table 2 based on the previous agreements and the following proposals:
Proposal 3-5:
· If the parameter PUCCH-F3/4-simultanoeus-HARQ-ACK-CSI is set to TRUE, and if CSI is configured with PUCCH format 2, and if the UE determines a PUCCH format 3/4 resource for simultaneous transmission of AN/SR and CSI, the CSI and AN/SR are jointly encoded based on the max code rate for PUCCH F3 (or F4) and the same RE mapping rule as for only AN transmission on a PUCCH format 3/4 is applied.
· If the parameter PUCCH-F2-simultanoeus-HARQ-ACK-CSI is set to TRUE, and if CSI is configured with PUCCH format 3/4, and if a UE determines a PUCCH format 2 resource for simultaneous transmission of AN/SR and CSI, CSI Part 2 is dropped and CSI Part 1 is jointly encoded with AN/SR using the configured max code rate for PUCCH format 2 and the same RE mapping rule as for only AN transmission on a PUCCH format 2 is applied.

[bookmark: _Ref503355795]Table 2: UCI encoding rules when AN/SR and CSI PUCCH resources collide
	
	PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
Determined resource with AN/SR+CSI is F2
	PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE
Determined resource with AN/SR+CSI is F3
	PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE
Determined resource with AN/SR+CSI is F4

	CSI configured with F2
	Jointly encode A/N and CSI report at the configured max code rate using the A/N+CSI PUCCH resource

	CSI configured with F3
	Jointly encode A/N and CSI Part 1 report at the configured max code rate and drop CSI Part 2
	Jointly encode A/N and CSI Part 1 at the configured max code rate.  Separately encode CSI Part 2 using remaining resources (if any) of the PUCCH resource

	CSI configured with F4
	
	



It can happen that a HARQ-ACK PUCCH resource collides with multiple CSI report configurations within a slot. In this case, it is preferred to drop all the CSI occasions except one of them for the purpose of being simultaneously transmitted with AN.  A simple rule would be to keep the CSI report occasion which is configured to occur the least frequently. If still multiple CSI report occasions collide with the AN PUCCH resource, the one with the lowest CSI report configuration ID is kept and the rest are dropped. Therefore, we propose the following:
[bookmark: _Hlk503362895]Proposal 3-6:
· If a UE determines that multiple CSI reports corresponding to different CSI report configurations collide with an AN/SR PUCCH transmission, the UE assumes the CSI report with the lowest periodicity and the lowest CSI report configuration ID for simultaneous AN/SR and CSI transmissions. 

It is important to note that a HARQ-ACK PUCCH resource can collide as well with multiple occasion of configured SR reporting within a slot. However, in case of SR, these occasions belong to the same SR report configuration and hence same format. It is important to keep in mind that the framework defined for multiplexing of AN and SR, is based on the occurrence of collision event, not the number of SR reporting occasion per collision occurrence. 
Finally, as a concluding note, if SR and CSI configuration collide, SR can be piggy-backed on the CSI with considering one bit for SR status.
Text proposal
Based on the discussion above the following TP for Subclauses 9.2.3, 9.2.4 and 9.2.5 is provided.
-----------------------------------------<Start of Text Proposal>-------------------------------------------------------------
[bookmark: _Toc501054892]2.3	UE procedure for reporting HARQ-ACK
A UE may transmit one or more PUCCHs on a serving cell in different symbols within a slot of  symbols as defined in [4, TS 38.211]. With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 that includes a PDSCH-to-HARQ-timing-indicator field [5, TS 38.212] and schedules a PDSCH reception or DL SPS release over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format. The PDSCH-to-HARQ-timing-indicator field values map to values for a number of slots indicated by higher layer parameter DL-data-DL-acknowledgement as defined in Table 9.2.1-1 from a set of number of slots provided by higher layer parameter Slot-timing-value-K1. If the UE detects a DCI format that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception over a number of symbols where the last symbol is within slot , the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot .	Comment by Author: [TBD] instead of 4. Based on Proposal 1-2 in R1-1800947

· Table 9.2.1-1: Mapping of PDSCH-to-HARQ_feedback timing indicator  field values to numbers of slots
	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 

	'000'
	1st value provided by DL-data-DL-acknowledgement

	'001'
	2nd value provided by DL-data-DL-acknowledgement

	'010'
	3rd value provided by DL-data-DL-acknowledgement

	'011'
	4th value provided by DL-data-DL-acknowledgement

	'100'
	5th value provided by DL-data-DL-acknowledgement

	'101'
	6th value provided by DL-data-DL-acknowledgement

	'110'
	7th value provided by DL-data-DL-acknowledgement

	'111'
	8th value provided by DL-data-DL-acknowledgement



For transmission of UCI that includes HARQ-ACK information in a PUCCH by a UE, the UE determines a PUCCH resource after determining a set of PUCCH resources, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1 that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where detected DCI formats are indexed in an ascending order first across cells indexes and then across PDCCH monitoring occasion indexes. The PUCCH resource indicator field values map to values of PUCCH resource indexes provided by higher layer parameter PUCCH-resource-index as defined in Table 9.2.1-2 from a number of indexes provided by higher layer parameter PUCCH-resource-set-size. 	Comment by Author: Based on Proposal 3-4 in R1-1800947, the frame work of resource sets is not limited to only A/N transmission. It is applicable for any UCI transmission with HARQ-ACK bits.	Comment by Author: It is not agreed that last DCI is used for resource determination. An alternative (Proposal 1-1 in R1-1800947) is to that all PDCCH must carry same ARI value.
If the PUCCH-resource-set-size is larger than four and the PUCCH resource indicator field indicates two PUCCH resources, the UE determines a PUCCH resource from the two PUCCH resources through a mapping function to other parameters.     
· Table 9.2.1-2: Mapping of PUCCH resource indication field values to a PUCCH resource in a PUCCH resource set
	PUCCH resource indicator 
	PUCCH resource

	‘00’ 
	{1st, 5th} resource provided by PUCCH-resource-index

	‘01’ 
	{2nd, 6th}  resource provided by PUCCH-resource-index

	‘10’ 
	{3rd, 7th} resource provided by PUCCH-resource-index

	‘11’ 
	{4th, 8th} resource provided by PUCCH-resource-index



If a UE receives a PDSCH without a corresponding PDCCH, a PUCCH resource for corresponding HARQ-ACK transmission is provided by higher layer parameter n1PUCCH-AN.
If a UE transmits HARQ-ACK using PUCCH format 0, the UE determines a value  for computing a value of cyclic shift  [4, TS 38.211] as  where is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift of PUCCH-F0-resource-config, and  is determined from the value of one HARQ-ACK bit or from the values of two HARQ-ACK bits as in Table 9.2.1-3 and Table 9.2.1-4, respectively, where a NACK value is mapped to ‘0’ and an ACK value is mapped to ‘1’. 

· Table 9.2.1-3: Mapping of values for one HARQ-ACK bit to sequences
	HARQ-ACK Value
	0
	1

	Sequence cyclic shift
	
	



· Table 9.2.1-4: Mapping of values for two HARQ-ACK bits to sequences
	HARQ-ACK Value
	{0, 0}
	{0, 1}
	{1, 1}
	{1, 0}

	Sequence cyclic shift
	
	
	
	




If a UE transmits HARQ-ACK bits and  bits using PUCCH format 2 or PUCCH format 3, 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 PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the number of PRBs, that results to  and, if , , where , , , and  are defined in Subclause 9.2.5.2. 

9.2.4	UE procedure for reporting SR
A UE is configured by higher layer paremater SchedulingRequestResource-Config SR-configurations a set of configurations for SR transmission.	Comment by Author: Changed to align with 38.331


The UE is configured by higher layers to convey a SR in a PUCCH transmission using either PUCCH format 0 or PUCCH format 1 byhigher layer parameter SR-configurations, a PUCCH resource by higher layer parameter SR-resource providing a PUCCH format 0 resource through higher layer parameter PUCCH-resource-config-PF0 or a PUCCH format 1 resource through higher layer parameter PUCCH-resource-config-PF1,  a periodicity in symbols by higher layer parameter SR-periodicity, and an offset  in symbols slots by higher layer parameter SR-offset for a PUCCH transmission conveying SR as defined in Table 9.2.4.  	Comment by Author: To better readability.
It is explained later in the text that the UE either uses PUCCH format 0 or 1. 
By removing this sentence, this paragraph introduces the configured parameters for SR.	Comment by Author: Based on Proposal 2-1 in R1-1800947. 
Table 9.2.4: UE-specific SR periodicity and offset configuration	Comment by Author: As suggested, to specify the SR periodicity and offset values in 38.331 only.
Also, some entries are incorrectly captured. The same issue appeared in 38.331 which is highlighted. 
	UE-specific SR periodicity and offset configuration (in symbols)

	

	CP
	
	

	0
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80}

	
	
	

	

	1
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160}

	
	
	

	

	2
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320}

	
	
	

	

	2
	Extended
	

	2, 6, n*12, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320}

	
	
	

	

	3
	Normal
	

	2, 7, n*14, where n={1, 2, 5, 10, 20, 32, 40, 64, 80, 160, 320, 640}

	
	
	

	






If the UE determines that the  is more than one slot, the SR transmission occasions is determined by  and . The UE determines the starting symbol index for an SR transmission occasion within a slot by startSymbolIndex where startSymbolIndex that is obtained from the PUCCH resource through higher layer parameter SR-resource.

If the UE determines that the is at most one slot duration, the SR transmission occasions occur in any slot. The UE determines the starting symbol index l for an SR transmission occasion within a slot by 	Comment by Author: Proposed text to capture Proposal 2-2 in R1-1800947.

 where startSymbolIndex is obtained from the PUCCH resource by higher layer parameter SR-resource. 
If the UE determines that for an SR transmission occasion within a slot, the number of remaining symbols in a slot from the first symbol of the SR transmission occasion is less than the nrofSymbols where nrofSymbols is obtained from the PUCCH resource through higher layer parameter SR-resource, the UE drop the SR transmission occasion.	Comment by Author: Proposed text to capture Proposal 2-3 in R1-1800947.
9.2.5	UE procedure for reporting multiple UCI types
A collision between two PUCCH transmission occasions for a UE occurs when any part of the first PUCCH transmission occasion overlaps in time with any part of the second PUCCH transmission occasion. 	Comment by Author: Based on Proposal 3-1 in R1-1800947

9.2.5.1	UE procedure for multiplexing HARQ-ACK or CSI and SR
The procedures in this subclause are applied when a UE attempts transmission of an SR report and HARQ-ACK information corresponding to PUCCH transmission occasions that collide or when a UE attempts transmission of an SR report and CSI report corresponding to PUCCH transmission occasions that collide as defined in Subclause 9.2.5.

If a UE is scheduled to transmits HARQ-ACK information and positive SR using PUCCH format 0 and the SR is positive, the UE transmits the HARQ-ACK information using the PUCCH format 0 in PRB(s) indicated by DCI format 1_0 or DCI format 1_1 for HARQ-ACK transmission as described in Subclause 9.2.3 with the exception that. The UE determines a value of  for computing a value of cyclic shift   [4, TS 38.211] as  where  is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift, and the sequence cyclic shift  is determined from the value of one HARQ-ACK bit or from the values of two HARQ-ACK bits as in Table 9.2.5-1 and Table 9.2.5-2, respectively, where a NACK value is mapped to ‘0’ and an ACK value is mapped to ‘1’. 
If the UE is scheduled to transmits HARQ-ACK informationand negative SR using PUCCH format 0 and the SR is negative, the UE transmits the  HARQ-ACK information using PUCCH format 0 in PRB(s) indicated by DCI format 1_0 or DCI format 1_1 for HARQ-ACK transmission using the mapping for the value of  for the set of sequences , where  and  [4, TS 38.211] is provided by higher layer parameter PUCCH-F0-F1-initial-cyclic-shift, to the values of one HARQ-ACK bit or to the values of two HARQ-ACK bits as described in Subclause 9.2.3.
Table 9.2.5-1: Mapping of values for one HARQ-ACK bit and positive SR to sequences
	HARQ-ACK Value
	0
	1

	Sequence cyclic shift
	
	



Table 9.2.5-2: Mapping of values for two HARQ-ACK bits and positive SR to sequences
	HARQ-ACK Value
	{0, 0}
	{0, 1}
	{1, 1}
	{1, 0}

	Sequence cyclic shift
	
	
	
	



If a UE is scheduled to transmits HARQ-ACK informationand negative SR using PUCCH format 1 and the SR is negative, the UE transmits the HARQ-ACK information using PUCCH format 1 using for HARQ-ACK transmission as described in Subclause 9.2.3. If the UE is scheduled to transmit HARQ-ACK information using PUCCH format 1 and the SR is positive, if the SR transmission is configured with PUCCH format 1 and an SR transmission occasion duration is confined within the HARQ-ACK scheduled transmission occasion duration, the UE transmits HARQ-ACK information using PUCCH format 1 resource configured for SR transmission on the latest SR transmission occasion that is confined within the HARQ-ACK transmission occasion. Otherwise the UE drops the SR transmission occasions colliding with HARQ-ACK transmission and transmits HARQ-ACK information using PUCCH format 1 resource for HARQ-ACK transmission as described in Subclause 9.2.3.a PUCCH resource indicated by DCI format 1_0 or DCI format 1_1 for HARQ-ACK transmission. If the UE transmits HARQ-ACK and positive SR using PUCCH format 1, the UE transmits the PUCCH format 1 using a PUCCH resource provided by higher layer parameter SR-resource for SR transmission	Comment by Author: Based on Proposal 3-2 and 3-3 in R1-1800947

If a UE is scheduled to transmits HARQ-ACK information using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, one bit representing a SR value is appended to the HARQ-ACK bits, and the combined bits areto be transmitted using the PUCCH resource for HARQ-ACK information transmission as described in Subclause 9.2.3. 
If a UE transmits periodic CSI or semi-persistent CSI using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and, respectively, PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, one bit representing a SR value is appended to the CSI bits as described in Subclause 9.2.5.2. 	Comment by Author: For better flow, it is moved to the end of subclause.

If a UE transmits HARQ-ACK bits,  SR bit, and  CRC bits using PUCCH format 2 or PUCCH format 3, 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 PUCCH-F2-number-of-PRBs or PUCCH-F3-number-of-PRBs and starts from the first PRB from the number of PRBs, that results to  and, if ,  , where , , , and  are defined in Subclause 9.2.5.2.
When at least one SR transmission occasion for a UE collides with aIf a UE transmits periodic CSI or semi-persistent CSI transmission occasion for the UE using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and, respectively, PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively, one bit representing a SR value is apprepended to the CSI bits to be transmitted using the PUCCH resource configured for periodic CSI or semi-persistent CSI as described in Subclause 9.2.5.2. Otherwise, when SR transmission occasion for the UE collides with a periodic CSI or semi-persistent CSI transmission occasion for the UE using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, and PUCCH-F2-simultaneous-HARQ-ACK-CSI = FALSE, PUCCH-F3-simultaneous-HARQ-ACK-CSI = FALSE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = FALSE, respectively, the UE drops the CSI report transmission and transmits SR using the PUCCH resource provided by higher layer parameter SR-resource for SR transmission as described in Subclause 9.2.4.	Comment by Author: For completeness, more than one SR occasions can collide.	Comment by Author: To avoid missing the SR in case of dropping rules for CSI bits.
The principle is that ACK/NAKC bits are followed by SR if any, and then followed by CSI if any.

9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR and CSI
The procedures in this subclause are applied when a UE attempts transmission of a UCI that conveys periodic/semi-persistent CSI report(s) and HARQ-ACK/SR information corresponding to PUCCH transmission occasions that collide as defined in Subclause 9.2.5. When the UCI contains periodic/semi-persistent CSI report, HARQ-ACK information bits and SR report, at least a PUCCH transmission occasion for a UCI type is collided with two PUCCH transmission occasions corresponding to the other two UCI types.	Comment by Author: Based on Proposal 3-1 in R1-1800947	Comment by Author: For completeness and proper define of the scope
If a UE determines that multiple periodic/semi-persistent CSI transmission occasions for the UE collide with an HARQ-ACK transmission occasion, the UE attempts to transmit a UCI that consists of the HARQ-ACK/SR information and the periodic/semi-persistent CSI report corresponding to the transmission occasion with the smallest configuration ID amongs the ones with the smallest configured periodicity provided by higher layer parameters in CSI-ReportConfig and drops the other periodic/semi-persistent CSI reports transmissions.	Comment by Author: Based on Proposal 3-6 in R1-1800947
A UE determines a PUCCH resource to transmit a UCI that consists of HARQ-ACK/SR information and periodic/semi-persistent CSI report(s) after determining a PUCCH resource set as described in Subclause 9.2.1 based on the size of the UCI that is the number of HARQ-ACK/SR information bits and the number of bits in the CSI report assuming the maximum number of bits for CSI part 2 reports [38.212 Subcaluse 6.3.1.2]. The PUCCH resource determination is based on the same PUCCH resource indicator field that was used to determine the HARQ-ACK PUCCH resource as described in SubClause 9.2.3.	Comment by Author: Based on Proposal 3-4 in R1-1800947
For a UE transmitting a PUCCH using PUCCH format 2, PUCCH format 3, or PUCCH format 4 to convey HARQ-ACK/SR and periodic CSI reports 	Comment by Author: It is described above how to determine the PUCCH resource.

-	when the UE determines transmits PUCCH usinga PUCCH format 2 resource to convey the HARQ-ACK/SR, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s), in the PUCCH  if the parameter PUCCH-F2-simultaneous-HARQ-ACK-CSI provided by higher layers is set TRUE, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s) using the PUCCH resource; otherwise, the UE drops the periodic CSI/semi-persistent report(s) and conveys only HARQ-ACK or HARQ-ACK/SR using in thea PUCCH resource as described in Subclause 9.2.3 or 9.2.5.1, respectively;
-	whenif the UE determines transmits PUCCH using a PUCCH format 3 resource to convey the HARQ-ACK/SR, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s), in the PUCCH  if the parameter PUCCH-F3-simultaneous-HARQ-ACK-CSI provided by higher layers is set TRUE, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s) using the PUCCH resource; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and conveys only HARQ-ACK or HARQ-ACK/SR usingin the a PUCCH resource as described in Subclause 9.2.3 or 9.2.5.1, respectively;
[bookmark: _GoBack]-	whenif the UE  determines transmits PUCCH usinga PUCCH format 4 resource to convey the HARQ-ACK/SR, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in the PUCCH,  if the parameter PUCCH-F4-simultaneous-HARQ-ACK-CSI provided by higher layers is set TRUE, the UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI report(s) using the PUCCH resource; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and conveys only HARQ-ACK or HARQ-ACK/SR using in athe PUCCH resource as described in Subclause 9.2.3 or 9.2.5.1, respectively.
A UE is configured by higher layer parameter PUCCH-F2-maximum-coderate a code rate for transmission of HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in PUCCH format 2. 
A UE is configured by higher layer parameter PUCCH-F3-maximum-coderate a code rate for transmission of HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in PUCCH format 3. 
A UE is configured by higher layer parameter PUCCH-F4-maximum-coderate a code rate for transmission of HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in PUCCH format 4. 
If a UE has periodic/semi-persistent CSI reports and HARQ-ACK/SR to transmit in a PUCCH and the UE does not determine a PUCCH format 2 or 3 or 4 to transmit HARQ-ACK/SR and the UE is configured to transmit periodic/semi-persistent CSI report(s) in a PUCCH using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, respectively, and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI, respectively   	Comment by Author: This part is not needed because as described above, based on the total UCI size and ARI in DCI, the PUCCH resource set and the corresponding PUCCH resource for UCI is determined irrespective of the PUCCH format for CSI or A/N.
-	if the UE is configured with  PUCCH format 2 resources, or with  PUCCH format 3 resources, or with  PUCCH format 4 resources, as described in Subclause 9.2.1, where the resources are indexed according to an ascending order for a number of corresponding REs, 
-	if , the PUCCH uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;
-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK/SR and periodic/semi-persistent CSI report(s) in a respective PUCCH where the PUCCH uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1; 
-	else the PUCCH uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  by selecting the minimum number  of PRBs from the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1, where
-	 is the total number of HARQ-ACK bits;
-	 if there is no scheduling request bit; otherwise, ;
-	 is the total number of CSI reports bits; 
-	 is the total number of CRC bits, if any;
-	 is the code rate given by higher layer parameter PUCCH-F2-maximum-coderate for PUCCH format 2, or PUCCH-F3-maximum-coderate for PUCCH format 3, or PUCCH-F4-maximum-coderate for PUCCH format 4, respectively, as in Table 9.2.5.2-1.
-	is the number of PRBs for PUCCH format 2, or PUCCH format 3, or PUCCH format 4, respectively, where  is provided by higher layer parameter PUCCH-F2-number-of-PRBs for PUCCH format 2 or by higher layer parameter PUCCH-F3-number-of-PRBs for PUCCH format 3, and  for PUCCH format 4;
-	for PUCCH format 2 and  for PUCCH format 3 and PUCCH format 4;
-	 is the number of symbols for PUCCH format 2 (), or PUCCH format 3 (), or PUCCH format 4 (), respectively, where  is provided by higher layer parameter PUCCH-F0-F2-number-of-symbols for PUCCH format 2, and is determined by higher layer parameter PUCCH-F1-F3-F4-number-of-symbols for PUCCH format 3 or for PUCCH format 4 after excluding a number of symbols used for DM-RS transmission for PUCCH format 3 or for PUCCH format 4, respectively [4, TS 38.211];
-	 if pi/2-BPSK is the modulation scheme and  if QPSK is the modulation scheme as indicated by higher layer parameter PUCCH-PF3-PF4-pi/2BPSK for PUCCH format 3 or PUCCH format 4. For PUCCH format 2, .    
In the following, it is assumed	Comment by Author: These parameters are copied here since they are used in the following.
The following text are added based on Proposal 5 and Table 2
-	 is the total number of HARQ-ACK bits;
-	 if there is no scheduling request bit; otherwise, ;
-	 is the total number of CSI reports bits; 
-	 is the total number of CRC bits, if any;
-	 is the code rate given by higher layer parameter PUCCH-F2-maximum-coderate for PUCCH format 2, or PUCCH-F3-maximum-coderate for PUCCH format 3, or PUCCH-F4-maximum-coderate for PUCCH format 4, respectively, as in Table 9.2.5.2-1.
-	is the number of PRBs for PUCCH format 2, or PUCCH format 3, or PUCCH format 4, respectively, where  is provided by higher layer parameter PUCCH-F2-number-of-PRBs for PUCCH format 2 or by higher layer parameter PUCCH-F3-number-of-PRBs for PUCCH format 3, and  for PUCCH format 4;
-	for PUCCH format 2 and  for PUCCH format 3 and PUCCH format 4;
-	 is the number of symbols for PUCCH format 2 (), or PUCCH format 3 (), or PUCCH format 4 (), respectively, where  is provided by higher layer parameter PUCCH-F0-F2-number-of-symbols for PUCCH format 2, and is determined by higher layer parameter PUCCH-F1-F3-F4-number-of-symbols for PUCCH format 3 or for PUCCH format 4 after excluding the number of symbols used for DM-RS transmission for PUCCH format 3 or for PUCCH format 4, respectively [4, TS 38.211];
-	 if pi/2-BPSK is the modulation scheme and  if QPSK is the modulation scheme as indicated by higher layer parameter PUCCH-PF3-PF4-pi/2BPSK for PUCCH format 3 or PUCCH format 4. For PUCCH format 2, .    
If a UE transmits has HARQ-ACK/SR and periodic/semi-persistent CSI reports using PUCCH format 2, or PUCCH format 3 or PUCCH format 4 and  if the UE is configured with PUCCH format 2 for reporting the periodic/semi-periodic CSIto transmit in a PUCCH and the UE determines a PUCCH format 2 to transmit HARQ-ACK/SR and PUCCH-F2-simultaneous-HARQ-ACK-CSI = TRUE
-	if , the UE shall transmit the HARQ-ACK/SR and periodic/semi-persistent CSI bits using the corresponding PUCCH  format 2 by selecting the minimum number  of the  PRBs satisfying  as described in Subclauses 9.2.3 and 9.2.5.1;
-	else, the UE selects  CSI report(s) for transmission together with HARQ-ACK/SR in ascending order of , where  is determined according to [6, TS 38.214]; the value of  satisfies  and  , where  is the number of CSI report bits for the  CSI report in ascending order of .
If a UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI reports using PUCCH format 2 and if the UE is configured with PUCCH format 3 or PUCCH format 4 for reporting the periodic/semi-periodic CSI
· the UE drops all CSI part2 reports and selects [image: ] CSI part 1 report(s), in ascending order of [image: ], where [image: ] is determined according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR bits using PUCCH format 2 where the value of [image: ] satisfies [image: ] and  [image: ], where [image: ] is the number of CSI report bits for the [image: ] CSI part 1 report in ascending order of [image: ] and [image: ].

If a UE transmits HARQ-ACK/SR and periodic/semi-persistent CSI reports using PUCCH format 3 or PUCCH format 4 and if the UE is configured with PUCCH format 3 or PUCCH format 4 for reportinghas  periodic/semi-persistent CSI reports to transmit in a PUCCH and the UE determines either a PUCCH format 3 or a PUCCH format 4 to transmit HARQ-ACK/SR, and PUCCH-F3-simultaneous-HARQ-ACK-CSI = TRUE, or PUCCH-F4-simultaneous-HARQ-ACK-CSI = TRUE, respectively
-	if  for the  periodic/semi-persistent CSI reports, where  and , the UE shall transmit the HARQ-ACK/SR and the  periodic/semi-persistent CSI report bits using either PUCCH format 3 or PUCCH format 4;	Comment by Author: Typo?
I seems here and in the following OCRC,CSI_part1 should change to OCRC,(ACK, SR, CSI_part1)
-	else, 
-	if for  CSI part 2 report(s), it is
 and 
, 
the UE selects  CSI part 2 report(s), in ascending order of , where  is determined according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR and  CSI part 1 reports using either PUCCH format 3 or PUCCH format 4, where  is the number of CSI part 1 report bits for the  CSI report and  is the number of CSI part 2 report bits for the  CSI report in ascending order of , and ;   
-	else, the UE drops all CSI part2 reports and selects  CSI part 1 report(s), in ascending order of , where  is determined according to [6, TS 38.214], for transmission together with the HARQ-ACK/SR bits using either in PUCCH format 3 or in PUCCH format 4 where the value of  satisfies  and  , where  is the number of CSI report bits for the  CSI part 1 report in ascending order of   and .

· Table 9.2.5.2-1: Code rate [image: ] corresponding to higher layer parameter PUCCH-F2-maximum-coderate, or PUCCH-F3-maximum-coderate, or PUCCH-F4-maximum-coderate
	Value of PUCCH-F2-maximum-coderate

Value of PUCCH-F3-maximum-coderate

Value of PUCCH-F4-maximum-coderate
	Code rate  

	
	

	0
	0.08

	1
	0.15

	2
	0.25

	3
	0.35

	4
	0.45

	5
	0.60

	6
	0.80

	7
	Reserved



----------------------------------------------<End of Text Proposal>-----------------------------------------------------------------

Conclusion
In this contribution we addressed the issues that are needed to be resolved in order to clarify properly a UE behavior for transmission of UCI on a PUCCH resource. Based on the discussion the following are proposed together with a text proposal for Subcaluses 9.2.3, 9.2.4 and 9.2.5 in TS 38.213. 
Transmission of HARQ-ACK on PUCCH:
Proposal 1-1:
· All HARQ bits corresponding to the PDSCH that is scheduled with a PDCCH carrying the same value for the PUCCH resource indicator and slot indicator are carried on the same PUCCH in the indicated slot by DCI.
Proposal 1-2:
· Study further to determine the K1 value K1 when it is not indicated to a UE by DCI.

Transmission of SR on PUCCH:
Proposal 2-1:
· The SR offset is measured in slots for a given numerology.
· For an SR-periodicity of maximum one slot duration for a given numerology, UE assumes an SR-offset of zero slots.
· For an SR-periodicity of more than one slot duration for a given numerology, the SR-offset is configured b RRC to be a non-negative value less than SR-periodicity.
Proposal 2-2:
· For an SR-periodicity of maximum one slot duration for a given numerology, the starting symbol index for the SR transmission occasion on PUCCH within an SR period is determined by
 
where startingSymbolIndex is obtained from the PUCCH resource configuration in the corresponding SR-resource.
· Note: For an SR-periodicity of more than one slot duration for a given numerology, the starting symbol index for the SR transmission occasion on PUCCH within a slot is determined by startingSymbolIndex from the PUCCH resource configuration in the corresponding SR-resource.
Proposal 2-3:
· If the transmission of a PUCCH for SR reporting cannot be confined within a slot, the UE drops the SR transmission occasion reporting and proceed to the next possible SR reporting opportunity.
Proposal 2-4:
· When a UE is configured with semi-static UL/DL configuration with a UL/DL pattern of X slots,
· The UE measures the SR periodicity and offset in multiple of X slots instead of a slot to determine the UL/DL period with SR opportunity if SR reporting is configured.
· The UE is configured with an N bitmap as part of semi-static UL/DL configuration to determine the UL slots with SR opportunity if SR reporting is configured.
· N is the number of slots with UL transmission opportunity in an UL/DL configured pattern

Transmission of multiple UCI on PUCCH:
Proposal 3-1:
· A collision between two PUCCH transmission occasions for a UE occurs when any part of the first PUCCH transmission occasion overlaps in time with any part of the second PUCCH transmission occasion.  
Proposal 3-2:
· If a UE is indicated a PUCCH Format 1 resource for transmission of HARQ-ACK only which collides with an SR reporting occasion which is configured with PUCCH Format 0, the UE drops the SR and transmits only HARQ-ACK information on the PUCCH Format 1 resource indicated for only HARQ-ACK information transmission.
Proposal 3-3:
· For the case where a UE is indicated a PUCCH Format 1 resource for transmission of HARQ-ACK information only which collides with an SR reporting occasion that is configured with PUCCH Format 1, if the SR PUCCH resource is confined in time within the PUCCH resource for only HARQ-ACK information, the UE transmits the HARQ-ACK information AN and SR simultaneously. Otherwise, the UE drops the SR and transmit only the HARQ-ACK information on the PUCCH Format 1 PUCCH resource indicated for only HARQ-ACK information AN transmission.
Proposal 3-4:
· When a UE is configured for simultaneous transmission of HARQ-ACK/SR and CSI by higher layers, if transmission of HARQ-ACK/SR and CSI using PUCCH resources collide, to convey the AN/SR and CSI on a PUCCH transmission, the UE determines a PUCCH resource after determining a PUCCH resource set for a UCI size based on the number of i AN/SR and CSI bits assuming the maximum number of CSI bits. The PUCCH resource is selected from the PUCCH resources in the PUCCH resource set based on the same PUCCH resource indicator field in the DCI that was used to determine the PUCCH resource for only HARQ-ACK transmission. 
Proposal 3-5:
· If the parameter PUCCH-F3/4-simultanoeus-HARQ-ACK-CSI is set to TRUE, and if CSI is configured with PUCCH format 2, and if the UE determines a PUCCH format 3/4 resource for simultaneous transmission of AN/SR and CSI, the CSI and AN/SR are jointly encoded based on the max code rate for PUCCH F3 (or F4) and the same RE mapping rule as for only AN transmission on a PUCCH format 3/4 is applied.
· If the parameter PUCCH-F2-simultanoeus-HARQ-ACK-CSI is set to TRUE, and if CSI is configured with PUCCH format 3/4, and if a UE determines a PUCCH format 2 resource for simultaneous transmission of AN/SR and CSI, CSI Part 2 is dropped and CSI Part 1 is jointly encoded with AN/SR using the configured max code rate for PUCCH format 2 and the same RE mapping rule as for only AN transmission on a PUCCH format 2 is applied.
Proposal 3-6:
· If a UE determines that multiple CSI reports corresponding to different CSI report configurations collide with an AN/SR PUCCH transmission, the UE assumes the CSI report with the lowest periodicity and the lowest CSI report configuration ID for simultaneous AN/SR and CSI transmissions. 

Proposal:
· Endorse the text proposal in R1-1800947 for Subclauses 9.2.3, 9.2.4 and 9.2.2 of TS 38.213 V2.0.0
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