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1   Introduction
This contribution presents various issues with PUCCH-Config
2   Discussion
First of all, the field description for intra-SlotFrequencyHoppig is empty, while the functionality of the field is to configure whether or not intra-slot frequency hopping is applied. Note that different from inter-slot frequency hopping, which is only applicable for PUCCH format 1, 3 and 4, intra-slot frequency hopping is applicable for all types of PUCCH formats. 
Proposal 1: The field description for intraSlotFrequencyHopping is “Enabling intra-slot frequency hopping, applicable for all PUCCH formats.” 
On the configuration of PUCCH resource, in TS 38.213, the following has been specified:
[image: image1.png]A PUCCH resource includes the following parameters:
- aPUCCH resource index provided by higher layer parameter pucch-Resourceld

- an index of the first PRB prior to frequency hopping o for no frequency hopping by higher layer parameter
startingPRB

- an indication for intra-slot frequency hopping by higher layer parameter inaSlotFrequencyHozping

- a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by higher layer
parameter format




It is clear that the use of the parameter secondHopPRB is to configured the frequency location of the PUCCH after frequency hopping is perfromed. While in the current field description, the use of the field is to “Index of starting PRB for second hop of PUCCH in case of FH. This value is appliable for intra-slot frequency hopping.”, which is miss-leading. Hence, the field description needs to be corrected. 
Proposal 2: SecondHopPRB denotes the frequency location of the PUCCH after frequency hopping is performed. 
Furthermore, for long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE. This is shown by the following agreement in RAN 1:

[image: image2.png]Agreements (RAN1#90b):
o For long PUCCH over multiple slots, inter-slot hopping is supported by configuration
o FFS details
o For long PUCCH over multiple slots, the intra-slot hopping and inter-slot hopping are not enabled at the same
time for a UE




This should be captured in the field description of both inter and intra frequency hopping. 

Proposal 3: For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE

3   Conclusion
In this paper, we discussed various issues in PUCCH-Config and made the following proposals:
Proposal 1: The field description for intraSlotFrequencyHopping is “Enabling intra-slot frequency hopping, applicable for all PUCCH formats.” 
Proposal 2: SecondHopPRB denotes the frequency location of the PUCCH after frequency hopping is performed. 

Proposal 3: For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE
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5   Correction for 38.331

================================FIRST CHANGE=================================
–
PUCCH-Config
The IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).

PUCCH-Config information element

-- ASN1START

-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::= 





SEQUENCE {


resourceSetToAddModList




SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet



OPTIONAL,
-- Need N


resourceSetToReleaseList



SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId


OPTIONAL,
-- Need N


resourceToAddModList




SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource




OPTIONAL,
-- Need N


resourceToReleaseList




SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId




OPTIONAL,
-- Need N


format1








SetupRelease { PUCCH-FormatConfig }











OPTIONAL,
-- Need M


format2








SetupRelease { PUCCH-FormatConfig }











OPTIONAL,
-- Need M


format3








SetupRelease { PUCCH-FormatConfig }











OPTIONAL,
-- Need M


format4








SetupRelease { PUCCH-FormatConfig }











OPTIONAL,
-- Need M


schedulingRequestResourceToAddModList
SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig

OPTIONAL, -- Need N


schedulingRequestResourceToReleaseList
SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId


OPTIONAL, -- Need N


multi-CSI-PUCCH-ResourceList


SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId









OPTIONAL,-- Need M


dl-DataToUL-ACK






SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)










OPTIONAL,
-- Need M


spatialRelationInfoToAddModList


SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
OPTIONAL,
-- Need N


spatialRelationInfoToReleaseList

SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
OPTIONAL,
-- Need N


pucch-PowerControl





PUCCH-PowerControl















OPTIONAL,
-- Need M


...

}

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

}

PUCCH-MaxCodeRate ::= 




ENUMERATED {zeroDot08, zeroDot15, zeroDot25, zeroDot35, zeroDot45, zeroDot60, zeroDot80}

PUCCH-SpatialRelationInfo ::=


SEQUENCE {


pucch-SpatialRelationInfoId


PUCCH-SpatialRelationInfoId,


servingCellId






ServCellIndex









OPTIONAL,
-- Need S


referenceSignal 





CHOICE {



ssb-Index







SSB-Index,



csi-RS-Index







NZP-CSI-RS-ResourceId,



srs









SEQUENCE {














resource






SRS-ResourceId,














uplinkBWP






BWP-Id













}


},


pucch-PathlossReferenceRS-Id 


PUCCH-PathlossReferenceRS-Id,


p0-PUCCH-Id







P0-PUCCH-Id,


closedLoopIndex






ENUMERATED { i0, i1 }

}

PUCCH-SpatialRelationInfoId ::= 

INTEGER (1..maxNrofSpatialRelationInfos)

-- A set with one or more PUCCH resources

PUCCH-ResourceSet ::=




SEQUENCE {


pucch-ResourceSetId





PUCCH-ResourceSetId,


resourceList




SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerSet)) OF PUCCH-ResourceId,


maxPayloadMinus1





INTEGER (4..256)













OPTIONAL
-- Need R

}

PUCCH-ResourceSetId ::=




INTEGER (0..maxNrofPUCCH-ResourceSets-1)

PUCCH-Resource ::= 





SEQUENCE {


pucch-ResourceId





PUCCH-ResourceId,


startingPRB







PRB-Id, 


intraSlotFrequencyHopping



ENUMERATED { enabled }












OPTIONAL,
-- Need R

secondHopPRB






PRB-Id
















OPTIONAL,
-- Need R


format








CHOICE {



format0








PUCCH-format0,













-- Cond InFirstSetOnly



format1








PUCCH-format1,













-- Cond InFirstSetOnly



format2








PUCCH-format2,













-- Cond NotInFirstSet



format3








PUCCH-format3,













-- Cond NotInFirstSet



format4








PUCCH-format4













-- Cond NotInFirstSet


}

}

PUCCH-ResourceId ::=




INTEGER (0..maxNrofPUCCH-Resources-1)

PUCCH-format0 ::=







SEQUENCE {


initialCyclicShift







INTEGER(0..11),


nrofSymbols









INTEGER (1..2), 


startingSymbolIndex







INTEGER(0..13) 

}

PUCCH-format1 ::= 







SEQUENCE {


initialCyclicShift







INTEGER(0..11), 


nrofSymbols









INTEGER (4..14), 


startingSymbolIndex







INTEGER(0..10), 


timeDomainOCC








INTEGER(0..6)

}

PUCCH-format2 ::= 







SEQUENCE {


nrofPRBs









INTEGER (1..16), 


nrofSymbols









INTEGER (1..2), 


startingSymbolIndex







INTEGER(0..13) 

}

PUCCH-format3 ::= 







SEQUENCE {


nrofPRBs









INTEGER (1..16), 


nrofSymbols









INTEGER (4..14), 


startingSymbolIndex







INTEGER(0..10) 

}

PUCCH-format4 ::= 







SEQUENCE {


nrofSymbols









INTEGER (4..14), 


occ-Length









ENUMERATED {n2,n4}, 


occ-Index









ENUMERATED {n0,n1,n2,n3},


startingSymbolIndex







INTEGER(0..10) 

}

-- TAG-PUCCH-CONFIG-STOP 

-- ASN1STOP

	PUCCH-Config field descriptions

	dl-DataToUL-ACK
List of timing for given PDSCH to the DL ACK. In this version of the specification only the values [0..8] are applicable. Corresponds to L1 parameter 'Slot-timing-value-K1' (see TS 38.213, section FFS_Section).

	format1
Parameters that are common for all PUCCH resources of format 1.

	format2
Parameters that are common for all PUCCH resources of format 2.

	format3
Parameters that are common for all PUCCH resources of format 3.

	format4.
Parameters that are common for all PUCCH resources of format 4

	resourceSetToAddModList
Lists for adding and releasing PUCCH resource sets (see TS 38.213, section 9.2).

	resourceToAddModList
Lists for adding and releasing PUCCH resources applicable for the UL BWP and serving cell in which the PUCCH-Config is defined. The resources defined herein are referred to from other parts of the configuration to determine which resource the UE shall use for which report.

	spatialRelationInfoToAddModList
Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a single element (see TS 38.321, section FFS_Section and TS 38.213, section 9.2.2).


	PUCCH-format3 field descriptions

	nrofPRBs
The supported values are 1,2,3,4,5,6,8,9,10,12,15 and 16.


	PUCCH-FormatConfig field descriptions

	additionalDMRS
Enabling 2 DMRS symbols per hop of a PUCCH Format 3 or 4 if both hops are more than X symbols when FH is enabled (X=4). Enabling 4 DMRS sybmols for a PUCCH Format 3 or 4 with more than 2X+1 symbols when FH is disabled (X=4). The field is not applicable for format 1 and 2. See TS 38.213, section 9.2.2.

	interslotFrequencyHopping
Enabling inter-slot frequency hopping when PUCCH Format 1, 3 or 4 is repetead over multiple slots. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE The field is not applicable for format 2. See TS 38.213, section 9.2.6.

	maxCodeRate
Max coding rate to determine how to feedback UCI on PUCCH for format 2, 3 or 4. The field is not applicable for format 1. See TS 38.213, section 9.2.5.

	nrofSlots
Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value n1. The field is not applicable for format 2. See TS 38.213, section 9.2.6.

	pi2BPSK
Enabling pi/2 BPSK for UCI symbols instead of QPSK for PUCCH. The field is not applicable for format 1 and 2. See TS 38.213, section 9.2.5.

	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.


	PUCCH-Resource field descriptions

	format
Selection of the PUCCH format (format 0 - 4) and format-specific parameters, see TS 38.213, section 9.2.

	intraSlotFrequencyHopping

Enabling intra-slot frequency hopping, applicable for all types of PUCCH formats. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE See TS 38.213, section 9.2.1.

	secondHopPRB

Index of the first PRB after frequency hopping. This value is appliable for intra-slot frequency hopping. Ssee TS 38.213, section 9.2.1.


	PUCCH-ResourceSet field descriptions

	maxPayloadMinus1
Maximum number of payload bits minus 1 that the UE may transmit using this PUCCH resource set. In a PUCCH occurrence, the UE chooses the first of its PUCCH-ResourceSet which supports the number of bits that the UE wants to transmit. The field is not present in the first set (Set0) since the maximum Size of Set0 is specified to be 3 bit. The field is not present in the last configured set since the UE derives its maximum payload size as specified in 38.213. This field can take integer values that are multiples of 4. Corresponds to L1 parameter 'N_2' or 'N_3' (see TS 38.213, section 9.2).

	resourceList
PUCCH resources of format0 and format1 are only allowed in the first PUCCH resource set, i.e., in a PUCCH-ResourceSet with pucch-ResourceSetId = 0. This set may contain between 1 and 32 resources. PUCCH resources of format2, format3 and format4 are only allowed  in a PUCCH-ResourceSet with pucch-ResourceSetId > 0. If present, these sets contain between 1 and 8 resources each. The UE chooses a PUCCH-Resource from this list as speciied in TS 38.213, section 9.2.3. Note that this list contains only a list of resource IDs. The actual resources are configured in PUCCH-Config.


================================END OF THE CHANGES==========================
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