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1.	Introduction
According to the internal work plan approved in last RAN5 meeting ([1]) for UE Conformance Test Aspects for NR RF FR2 Enhanced Test Methods, the introduction of TPMI test method as defined in TR 38.884 [2] is required.
This document analyses how to introduce TPMI test method in 3GPP TS 38.521-2 test specification [3] based on the applicability analysis in R5-22xxxx [4].
2.	Discussion
2.1 Decoupled TPMI test method implementation for coherent UEs and for UEs supporting UL Full power transmission mode 1
According to 3GPP TS 38.214 ([5]) section 6.1.1.1, even when the UE supports pusch-TransCoherence=fullCoherent and ul-FullPwrMode1-r16 capabilities, the UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to ‘fullpowerMode1’ and codebookSubset or codebookSubsetDCI-0-2 set to ‘fullAndPartialAndNonCoherent’ simultaneously.
[image: ]
[bookmark: Obs1]Observation 1: ul-FullPowerTransmission = fullpowerMode1 and codebookSubset=fullAndPartialAndNonCoherent can not be configured in the network simultaneously.
[bookmark: Prop1]Proposal 1: TPMI test method implementation needs to be decoupled for coherent UEs and for UEs supporting ul-FullPwrMode1-r16 capability.
[bookmark: Prop2]Proposal 2: Test TPMI test method implementation for coherent UEs in non-UL-MIMO test cases and TPMI test method implementation for UEs supporting ul-FullPwerMode1-r16 in UL-MIMO test cases.
2.2 TPMI test method implementation for coherent UEs
2.2.1 PUSCH-Config
According to 3GPP TS 38.508-1 [6], PUSCH-Config for RF Test cases is defined as:
Table 5.4.1-4: PUSCH-Config
	Derivation Path: Clause 4.6.3 Table 4.6.3-118

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-Config ::= SEQUENCE {
	
	
	

	  maxRank
	2
	
	2TX_UL_MIMO

	
	1
	
	ULFPTx_Mode1 or ULFPTx_Mode2 or ULFPTx_ModeFull

	  ul-FullPowerTransmission-r16
	Not present
	
	2TX_UL_MIMO

	[bookmark: _Hlk54794554]
	fullpowerMode1
	
	ULFPTx_Mode1

	
	fullpowerMode2
	
	ULFPTx_Mode2

	
	fullpower
	
	ULFPTx_ModeFull

	}
	
	
	



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



While other parameters for PUSCH-Config are defined in table 4.6.3-118 in same test specification:
[bookmark: _Toc21353900][bookmark: _Toc27749519]–	PUSCH-Config
Table 4.6.3-118: PUSCH-Config
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-Config ::= SEQUENCE {
	
	
	

	  dataScramblingIdentityPUSCH
	Not present
	
	

	  txConfig
	Not Present
	
	Short_DCI

	
	codebook
	
	

	  dmrs-UplinkForPUSCH-MappingTypeA CHOICE {
	
	
	

	    setup
	DMRS-UplinkConfig
	
	

	  }
	
	
	

	  dmrs-UplinkForPUSCH-MappingTypeB
	Not present
	
	

	  pusch-PowerControl
	PUSCH-PowerControl
	
	

	  frequencyHopping
	Not present
	
	

	  frequencyHoppingOffsetLists
	Not present
	
	

	  resourceAllocation
	resourceAllocationType1
	
	

	  pusch-TimeDomainAllocationList
	Not present
	
	

	  pusch-AggregationFactor
	Not present
	
	

	  mcs-Table
	Not present
	
	

	  mcs-TableTransformPrecoder
	Not present
	
	

	  transformPrecoder
	enabled
	
	TRANSFORM_PRECODER_ENABLED

	
	Not present
	TRANSFORM_PRECODER_DISABLED
	

	  codebookSubset
	Not present 
	
	Short_DCI

	
	nonCoherent
	
	

	  maxRank
	Not present
	
	Short_DCI

	
	1
	
	

	
	2
	
	2TX_UL_MIMO 

	  rbg-Size
	Not present
	
	

	  uci-OnPUSCH CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      betaOffsets CHOICE {
	
	
	

	        semiStatic
	BetaOffsets
	
	

	      }
	
	
	

	      scaling
	f1
	
	

	    }
	
	
	

	  }
	
	
	

	  tp-pi2BPSK
	Not present
	
	

	  minimumSchedulingOffsetK2-r16
	Not present
	
	

	  ul-AccessConfigListDCI-0-1-r16
	Not present
	
	

	  harq-ProcessNumberSizeDCI-0-2-r16
	Not present
	
	

	  dmrs-SequenceInitializationDCI-0-2-r1
	Not present
	
	

	  numberOfBitsForRV-DCI-0-2-r16
	Not present
	
	

	  antennaPortsFieldPresenceDCI-0-2-r16
	Not present
	
	

	  dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2-r16
	Not present
	
	

	  dmrs-UplinkForPUSCH-MappingTypeB-DCI-0-2-r16
	Not present
	
	

	  frequencyHoppingDCI-0-2-r16
	Not present
	
	

	  frequencyHoppingOffsetListsDCI-0-2-r16
	Not present
	
	

	  codebookSubsetDCI-0-2-r16
	Not present
	
	

	  invalidSymbolPatternIndicatorDCI-0-2-r16
	Not present
	
	

	  maxRankDCI-0-2-r16
	Not present
	
	

	  mcs-TableDCI-0-2-r16
	Not present
	
	

	  mcs-TableTransformPrecoderDCI-0-2-r16
	Not present
	
	

	  priorityIndicatorDCI-0-2-r16
	Not present
	
	

	  pusch-RepTypeIndicatorDCI-0-2-r16
	Not present
	
	

	  resourceAllocationDCI-0-2-r16
	Not present
	
	

	  resourceAllocationType1GranularityDCI-0-2-r16
	Not present
	
	

	  uci-OnPUSCH-ListDCI-0-2-r16
	Not present
	
	

	  pusch-TimeDomainAllocationListDCI-0-2-r16
	Not present
	
	

	  pusch-TimeDomainAllocationListDCI-0-1-r16
	Not present
	
	

	  invalidSymbolPatternIndicatorDCI-0-1-r16
	Not present
	
	

	  priorityIndicatorDCI-0-1-r16
	Not present
	
	

	  pusch-RepTypeIndicatorDCI-0-1-r16
	Not present
	
	

	  frequencyHoppingDCI-0-1-r16
	Not present
	
	

	  uci-OnPUSCH-ListDCI-0-1-r16
	Not present
	
	

	  invalidSymbolPattern-r16
	Not present
	
	

	  pusch-PowerControl-v1610
	Not present
	
	

	  ul-FullPowerTransmission-r16
	Not present
	
	

	  pusch-TimeDomainAllocationListForMultiPUSCH-r16
	Not present
	
	

	  numberOfInvalidSymbolsForDL-UL-Switching-r16
	Not present
	
	

	}
	
	
	



	Condition
	Explanation

	TRANSFORM_PRECODER_ENABLED
	Transform precoding is enabled (DFT-s-OFDM UL waveform is configured)

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Short_DCI
	Used in test scenarios requiring DCI formats 0-0 and 1-0 on USS



In order to have the proper network configuration for Coherent UEs, codebookSubset needs to be set to ‘fullyAndPartialAndNonCoherent’ and maxRank needs to be set to ‘1’.
[bookmark: Prop3]Proposal 3: Extend PUSCH-Config for RF Test cases in 3GPP TS 38.508-1 [6] as shown below:
Table 5.4.1-4: PUSCH-Config
	Derivation Path: Clause 4.6.3 Table 4.6.3-118

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-Config ::= SEQUENCE {
	
	
	

	  codebookSubset
	nonCoherent
	
	

	
	fullyAndPartialAndNonCoherent
	
	Coherent_Not_UL_MIMO

	  maxRank
	2
	
	2TX_UL_MIMO

	
	1
	
	ULFPTx_Mode1 or ULFPTx_Mode2 or ULFPTx_ModeFull or Coherent_Not_UL_MIMO

	  ul-FullPowerTransmission-r16
	Not present
	
	2TX_UL_MIMO

	
	fullpowerMode1
	
	ULFPTx_Mode1

	
	fullpowerMode2
	
	ULFPTx_Mode2

	
	fullpower
	
	ULFPTx_ModeFull

	}
	
	
	



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



2.2.2 SRS-Config
According to 3GPP TS38.214 [5] section 6.1.1:
[image: ]
As shown in clause 2.2.1 in PUSCH-Config txConfig is set to ‘codebook’. Hence no update is required.
When checking SRS-Config, it can be seen that SRS-ResourceSet usage is already set to ‘codebook’ and SRS- Resource nrofports is already set to ‘ports2’ if 2TX_UL_MIMO and set to ‘ports1’ otherwise. Condition for SRS-ResourceSet nrofports needs to be extended to Coherent devices for Non UL-MIMO test cases
[bookmark: Prop4]Proposal 4: Condition for SRS-ResourceSet nrofports needs to be extended to Coherent devices for Non UL-MIMO test cases:
SRS-Config
Table 4.6.3-182: SRS-Config
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToReleaseList
	Not present
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet {
	1 entry
	
	

	    SRS-ResourceSet[1] SEQUENCE {
	
	entry 1
	

	      srs-ResourceSetId
	0
	
	

	      srs-ResourceIdList SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId {
	1 entry
	
	

	        SRS-ResourceId[1]
	0
	entry 1
	

	      }
	
	
	

	      resourceType CHOICE {
	
	
	

	        aperiodic SEQUENCE {
	
	
	

	          aperiodicSRS-ResourceTrigger
	1
	
	

	          csi-RS
	Not present
	
	

	          slotOffset
	7
	
	FR1

	
	4
	
	FR2

	        }
	
	
	

	      }
	
	
	

	      usage
	codebook
	
	

	      alpha
	Alpha
	
	

	      p0
	0
	
	

	      pathlossReferenceRS CHOICE {
	
	
	

	        ssb-Index
	SSB-Index
	
	

	      }
	
	
	

	      srs-PowerControlAdjustmentStates
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  srs-ResourceToReleaseList 
	Not present
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource {
	1 entry
	
	

	    SRS-Resource[1] SEQUENCE {
	
	entry 1
	

	      srs-ResourceId
	0
	
	

	      nrofSRS-Ports
	ports2
	
	2TX_UL_MIMO or Coherent_Not_UL_MIMO

	
	port1
	
	

	      ptrs-PortIndex
	Not present
	
	

	      transmissionComb CHOICE {
	
	
	

	        n2 SEQUENCE {
	
	
	

	          combOffset-n2
	0
	
	

	          cyclicShift-n2
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      resourceMapping SEQUENCE {
	
	
	

	        startPosition
	0
	
	

	        nrofSymbols
	n1
	
	

	        repetitionFactor
	n1
	
	

	      }
	
	
	

	      freqDomainPosition
	0
	
	

	      freqDomainShift
	0
	
	

	      freqHopping SEQUENCE {
	
	
	

	        c-SRS
	0
	
	

	
	63
	
	FR1_100MHz

	
	17
	
	FR2_100MHz

	        b-SRS
	0
	
	

	        b-hop
	0
	
	

	      }
	
	
	

	      groupOrSequenceHopping
	groupHopping
	
	

	      resourceType CHOICE {
	
	
	

	        aperiodic SEQUENCE {
	
	
	

	        }
	
	
	

	      }
	
	
	

	      sequenceId
	0
	
	

	      spatialRelationInfo SEQUENCE {
	SRS-SpatialRelationInfo
	
	

	        servingCellId
	Not present
	
	

	        referenceSignal  CHOICE {
	
	
	

	          ssb-Index
	SSB-Index
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  tpc-Accumulation
	Not present
	
	

	  srs-RequestDCI-1-2-r16
	Not present
	
	

	  srs-RequestDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToAddModListDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToReleaseListDCI-0-2-r16
	Not present
	
	

	  srs-PosResourceSetToReleaseList-r16
	Not present
	
	

	  srs-PosResourceSetToAddModList-r16
	Not present
	
	

	  srs-PosResourceToReleaseList-r16
	Not present
	
	

	  srs-PosResourceToAddModList-r16
	Not present
	
	

	}
	
	
	



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	FR1_100MHz
	FR1 is used under the test. CBW is set to 100MHz.

	FR2_100MHz
	FR2 is used under the test. CBW is set to 100MHz.



2.2.3 TPMI configuration
Specific value of TPMI configuration is defined in 3GPP TS 38.508-1 [6] table 4.3.6.1.12-1:
[bookmark: _Toc21353675][bookmark: _Toc27749290][bookmark: _Toc36228095][bookmark: _Toc36228391][bookmark: _Toc36228846][bookmark: _Toc36229063][bookmark: _Toc44454648][bookmark: _Toc44455100]4.3.6.1.1.2	Physical layer parameters for DCI format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
Default physical layer parameters for DCI format 0_1 are specified in table 4.3.6.1.1.2-1.
[bookmark: _Hlk42806978]Table 4.3.6.1.1.2-1: Physical layer parameters for DCI format 0_1
	Parameter
	Value
	Value in binary
	Condition

	Carrier indicator
	Not present
	-
	

	UL/SUL indicator
	Not present (0 bit for UEs not configured with SUL in the cell)
	-
	

	
	1
	1
	SUL

	Identifier for DCI formats
	Indicating an UL DCI format
	“0”
	

	Bandwidth part indicator
	Not present (indicating active BWP, not present in case of only one BWP-Id as per Table 4.6.3-8)
	-
	

	Frequency domain resource assignment
	Dependent on test parameters
	-
	

	Time domain resource assignment
	Indicating the first entry of PUSCH-TimeDomainResourceAllocationList to be used
	“0000”
	

	Frequency hopping flag
	Not present
	-
	

	Modulation and coding scheme
	Dependent on test parameters
	-
	

	New data indicator
	Set for every data transmission / retransmission according to the rules specified in TS 38.321 [20]
	-
	

	Redundancy version
	Dependent on test parameters
	-
	

	HARQ process number
	Dependent on test parameters
	-
	

	1st downlink assignment index
	Dependent on test parameters
	
	

	2nd downlink assignment index
	Not present (0 bit if one HARQ-ACK sub-codebook)
	-
	

	TPC command for scheduled PUSCH
	0 dB (accumulated TPC) as per Table 7.1.1-1 in TS 38.213 [22]
	“01”
	

	SRS resource indicator
	Not present
	-
	

	Precoding information and number of layers
	Not present (0 bits for 1 antenna port and if the higher layer parameter txConfig = Codebook as per clause 7.3.1.1.2 TS 38.212 [27])
	-
	

	
	2
	“10”
	2TX_UL_MIMO or ULFPTx_Mode1

	
	Dependent on UE reported full power PMI
	1 bit as per Table 7.3.1.1.2-5 in TS 38.212
	ULFPTx_Mode2

	
	0 or 1
	1 bit
	ULFPTx_ModeFull

	Antenna ports
	Port 0 (NOTE 2)
	“000”
	

	
	
	“00”
	TRANSFORM _PRECODER _ENABLED

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 (no SUL configured)
	“00”
	

	CSI request
	Not present
	-
	

	CBG transmission information
	Not present
	-
	

	PTRS-DMRS association
	DMRS port 0
	“00”
	PTRS_UL_CONFIG

	
	Not present
	-
	

	beta_offset indicator
	Not present (0 bit if the higher layer parameter dynamic in uci-on-PUSCH is not configured)
	-
	

	DMRS sequence initialization
	
 = 0 (ScramblingID0 is not present as per Table 4.6.3-50)
	“0”
	

	
	Not present
	-
	TRANSFORM _PRECODER _ENABLED

	UL-SCH indicator
	Dependent on test parameters
1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH.
	-
	

	NOTE 1:	codebookSubset = nonCoherent, 2 layers,TPMI = 0 as specified in TS 38.212 [27] Table 7.3.1.1.2-4
NOTE 2:	Bitsize depends on transform precoder being enabled/disabled (PUSCH_Config, Table 4.6.3-118) and on dmrs-Type and maxLength (DMRS-UplinkConfig, Table 4.6.3-51); 3 bits (transform precoder disabled) or 2 bits (transform precoder enabled) for DMRS type 1 and len1



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	PTRS_UL_CONFIG
	When PTRS Uplink is configured

	TRANSFORM_PRECODER_ENABLED
	Transform precoding is enabled (PUSCH_Config, Table 4.6.3-118)

	SUL
	On the SUL carrier when supplementary carrier is configured

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



It can be observed that Precoding information and number of layers is set to ‘2’ only for 2TX-UL-MIMO or ULFPTx_Mode1. These conditions need to be extended also for testing of coherent devices.
[bookmark: Prop5]Proposal 5: Update Physical layer parameters for DCI format 0_1 in 3GPP TS 38.508-1 [6] as follows to implement TPMI Test method for coherent devices:
Table 4.3.6.1.1.2-1: Physical layer parameters for DCI format 0_1
	Parameter
	Value
	Value in binary
	Condition

	Carrier indicator
	Not present
	-
	

	UL/SUL indicator
	Not present (0 bit for UEs not configured with SUL in the cell)
	-
	

	
	1
	1
	SUL

	Identifier for DCI formats
	Indicating an UL DCI format
	“0”
	

	Bandwidth part indicator
	Not present (indicating active BWP, not present in case of only one BWP-Id as per Table 4.6.3-8)
	-
	

	Frequency domain resource assignment
	Dependent on test parameters
	-
	

	Time domain resource assignment
	Indicating the first entry of PUSCH-TimeDomainResourceAllocationList to be used
	“0000”
	

	Frequency hopping flag
	Not present
	-
	

	Modulation and coding scheme
	Dependent on test parameters
	-
	

	New data indicator
	Set for every data transmission / retransmission according to the rules specified in TS 38.321 [20]
	-
	

	Redundancy version
	Dependent on test parameters
	-
	

	HARQ process number
	Dependent on test parameters
	-
	

	1st downlink assignment index
	Dependent on test parameters
	
	

	2nd downlink assignment index
	Not present (0 bit if one HARQ-ACK sub-codebook)
	-
	

	TPC command for scheduled PUSCH
	0 dB (accumulated TPC) as per Table 7.1.1-1 in TS 38.213 [22]
	“01”
	

	SRS resource indicator
	Not present
	-
	

	Precoding information and number of layers
	Not present (0 bits for 1 antenna port and if the higher layer parameter txConfig = Codebook as per clause 7.3.1.1.2 TS 38.212 [27])
	-
	

	
	2
	“10”
	2TX_UL_MIMO or ULFPTx_Mode1 or Coherent_Not_UL_MIMO

	
	Dependent on UE reported full power PMI
	1 bit as per Table 7.3.1.1.2-5 in TS 38.212
	ULFPTx_Mode2

	
	0 or 1
	1 bit
	ULFPTx_ModeFull

	Antenna ports
	Port 0 (NOTE 2)
	“000”
	

	
	
	“00”
	TRANSFORM _PRECODER _ENABLED

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 (no SUL configured)
	“00”
	

	CSI request
	Not present
	-
	

	CBG transmission information
	Not present
	-
	

	PTRS-DMRS association
	DMRS port 0
	“00”
	PTRS_UL_CONFIG

	
	Not present
	-
	

	beta_offset indicator
	Not present (0 bit if the higher layer parameter dynamic in uci-on-PUSCH is not configured)
	-
	

	DMRS sequence initialization
	
 = 0 (ScramblingID0 is not present as per Table 4.6.3-50)
	“0”
	

	
	Not present
	-
	TRANSFORM _PRECODER _ENABLED

	UL-SCH indicator
	Dependent on test parameters
1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH.
	-
	

	NOTE 1:	codebookSubset = nonCoherent, 2 layers,TPMI = 0 as specified in TS 38.212 [27] Table 7.3.1.1.2-4
NOTE 2:	Bitsize depends on transform precoder being enabled/disabled (PUSCH_Config, Table 4.6.3-118) and on dmrs-Type and maxLength (DMRS-UplinkConfig, Table 4.6.3-51); 3 bits (transform precoder disabled) or 2 bits (transform precoder enabled) for DMRS type 1 and len1



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	PTRS_UL_CONFIG
	When PTRS Uplink is configured

	TRANSFORM_PRECODER_ENABLED
	Transform precoding is enabled (PUSCH_Config, Table 4.6.3-118)

	SUL
	On the SUL carrier when supplementary carrier is configured

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



2.3 TPMI test method implementation for UEs supporting ul-FullPwrMode1-r16 capability
2.3.1 PUSCH-Config
As shown in clause 2.2.1, PUSCH-Config configuration already considers ul-FullPowerTransmission-r16 set to ‘fullpowerMode1’ and maxRank is already set to ‘1’ if ULFPTX_Mode1, i.e. in UL-MIMO test cases with UEs supporting UL full power transmission Mode-1.
[bookmark: Obs2]Observation 2: No update is required in PUSCH-Config in 3GPP TS 38.508-1 [6] to implement TPMI test method for UEs supporting ul-FullPwrMode1-r16 capability.
2.3.2 SRS-Config
When checking SRS-Config, it can be seen that SRS-ResourceSet usage is already set to ‘codebook’ and SRS- Resource nrofports is already set to ‘ports2’ if 2TX_UL_MIMO and set to ‘ports1’ otherwise. Hence no update is required on SRS-Config.
[bookmark: Obs3]Observation 3: No update is required on SRS-Config in 3GPP TS 38.508-1 [6] for TPMI test method implementation for UEs supporting ul-FullPwrMode1-r16 capability.
2.3.3 TPMI Configuration
As shown in clause 2.2.3, Precoding information and number of layers are already set to ‘2’ in Physical layer parameters for DCI format 0_1 if ULFPTxMode1, i.e. in UL-MIMO test cases with UEs supporting UL full power transmission Mode-1.
[bookmark: Obs4]Observation 4: No update is required in Physical layer parameters for DCI format 0_1 in 3GPP TS 38.508-1 [6] for TPMI test method implementation for UEs supporting ul-FullPwrMode1-r16 capability.


3. 	Conclusion
This document analyses how to introduce TPMI test method in 3GPP TS 38.521-2 test specification [3] based on the applicability analysis in R5-22xxxx [4]. The following observation and proposals are done:
Observation 1: ul-FullPowerTransmission = fullpowerMode1 and codebookSubset=fullAndPartialAndNonCoherent can not be configured in the network simultaneously.
Proposal 1: TPMI test method implementation needs to be decoupled for coherent UEs and for UEs supporting ul-FullPwrMode1-r16 capability.
Proposal 2: Test TPMI test method implementation for coherent UEs in non-UL-MIMO test cases and TPMI test method implementation for UEs supporting ul-FullPwerMode1-r16 in UL-MIMO test cases.
Proposal 3: Extend PUSCH-Config for RF Test cases in 3GPP TS 38.508-1 [6] as shown below:
Table 5.4.1-4: PUSCH-Config
	Derivation Path: Clause 4.6.3 Table 4.6.3-118

	Information Element
	Value/remark
	Comment
	Condition

	PUSCH-Config ::= SEQUENCE {
	
	
	

	  codebookSubset
	nonCoherent
	
	

	
	fullyAndPartialAndNonCoherent
	
	Coherent_Not_UL_MIMO

	  maxRank
	2
	
	2TX_UL_MIMO

	
	1
	
	ULFPTx_Mode1 or ULFPTx_Mode2 or ULFPTx_ModeFull or Coherent_Not_UL_MIMO

	  ul-FullPowerTransmission-r16
	Not present
	
	2TX_UL_MIMO

	
	fullpowerMode1
	
	ULFPTx_Mode1

	
	fullpowerMode2
	
	ULFPTx_Mode2

	
	fullpower
	
	ULFPTx_ModeFull

	}
	
	
	



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



Proposal 4: Condition for SRS-ResourceSet nrofports needs to be extended to Coherent devices for Non UL-MIMO test cases:
SRS-Config
Table 4.6.3-182: SRS-Config
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToReleaseList
	Not present
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet {
	1 entry
	
	

	    SRS-ResourceSet[1] SEQUENCE {
	
	entry 1
	

	      srs-ResourceSetId
	0
	
	

	      srs-ResourceIdList SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId {
	1 entry
	
	

	        SRS-ResourceId[1]
	0
	entry 1
	

	      }
	
	
	

	      resourceType CHOICE {
	
	
	

	        aperiodic SEQUENCE {
	
	
	

	          aperiodicSRS-ResourceTrigger
	1
	
	

	          csi-RS
	Not present
	
	

	          slotOffset
	7
	
	FR1

	
	4
	
	FR2

	        }
	
	
	

	      }
	
	
	

	      usage
	codebook
	
	

	      alpha
	Alpha
	
	

	      p0
	0
	
	

	      pathlossReferenceRS CHOICE {
	
	
	

	        ssb-Index
	SSB-Index
	
	

	      }
	
	
	

	      srs-PowerControlAdjustmentStates
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  srs-ResourceToReleaseList 
	Not present
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource {
	1 entry
	
	

	    SRS-Resource[1] SEQUENCE {
	
	entry 1
	

	      srs-ResourceId
	0
	
	

	      nrofSRS-Ports
	ports2
	
	2TX_UL_MIMO or Coherent_Not_UL:MIMO

	
	port1
	
	

	      ptrs-PortIndex
	Not present
	
	

	      transmissionComb CHOICE {
	
	
	

	        n2 SEQUENCE {
	
	
	

	          combOffset-n2
	0
	
	

	          cyclicShift-n2
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      resourceMapping SEQUENCE {
	
	
	

	        startPosition
	0
	
	

	        nrofSymbols
	n1
	
	

	        repetitionFactor
	n1
	
	

	      }
	
	
	

	      freqDomainPosition
	0
	
	

	      freqDomainShift
	0
	
	

	      freqHopping SEQUENCE {
	
	
	

	        c-SRS
	0
	
	

	
	63
	
	FR1_100MHz

	
	17
	
	FR2_100MHz

	        b-SRS
	0
	
	

	        b-hop
	0
	
	

	      }
	
	
	

	      groupOrSequenceHopping
	groupHopping
	
	

	      resourceType CHOICE {
	
	
	

	        aperiodic SEQUENCE {
	
	
	

	        }
	
	
	

	      }
	
	
	

	      sequenceId
	0
	
	

	      spatialRelationInfo SEQUENCE {
	SRS-SpatialRelationInfo
	
	

	        servingCellId
	Not present
	
	

	        referenceSignal  CHOICE {
	
	
	

	          ssb-Index
	SSB-Index
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  tpc-Accumulation
	Not present
	
	

	  srs-RequestDCI-1-2-r16
	Not present
	
	

	  srs-RequestDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToAddModListDCI-0-2-r16
	Not present
	
	

	  srs-ResourceSetToReleaseListDCI-0-2-r16
	Not present
	
	

	  srs-PosResourceSetToReleaseList-r16
	Not present
	
	

	  srs-PosResourceSetToAddModList-r16
	Not present
	
	

	  srs-PosResourceToReleaseList-r16
	Not present
	
	

	  srs-PosResourceToAddModList-r16
	Not present
	
	

	}
	
	
	



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	FR1_100MHz
	FR1 is used under the test. CBW is set to 100MHz.

	FR2_100MHz
	FR2 is used under the test. CBW is set to 100MHz.



Proposal 5: Update Physical layer parameters for DCI format 0_1 in 3GPP TS 38.508-1 [6] as follows to implement TPMI Test method for coherent devices:
Table 4.3.6.1.1.2-1: Physical layer parameters for DCI format 0_1
	Parameter
	Value
	Value in binary
	Condition

	Carrier indicator
	Not present
	-
	

	UL/SUL indicator
	Not present (0 bit for UEs not configured with SUL in the cell)
	-
	

	
	1
	1
	SUL

	Identifier for DCI formats
	Indicating an UL DCI format
	“0”
	

	Bandwidth part indicator
	Not present (indicating active BWP, not present in case of only one BWP-Id as per Table 4.6.3-8)
	-
	

	Frequency domain resource assignment
	Dependent on test parameters
	-
	

	Time domain resource assignment
	Indicating the first entry of PUSCH-TimeDomainResourceAllocationList to be used
	“0000”
	

	Frequency hopping flag
	Not present
	-
	

	Modulation and coding scheme
	Dependent on test parameters
	-
	

	New data indicator
	Set for every data transmission / retransmission according to the rules specified in TS 38.321 [20]
	-
	

	Redundancy version
	Dependent on test parameters
	-
	

	HARQ process number
	Dependent on test parameters
	-
	

	1st downlink assignment index
	Dependent on test parameters
	
	

	2nd downlink assignment index
	Not present (0 bit if one HARQ-ACK sub-codebook)
	-
	

	TPC command for scheduled PUSCH
	0 dB (accumulated TPC) as per Table 7.1.1-1 in TS 38.213 [22]
	“01”
	

	SRS resource indicator
	Not present
	-
	

	Precoding information and number of layers
	Not present (0 bits for 1 antenna port and if the higher layer parameter txConfig = Codebook as per clause 7.3.1.1.2 TS 38.212 [27])
	-
	

	
	2
	“10”
	2TX_UL_MIMO or ULFPTx_Mode1 or Coherent_Not_UL_MIMO

	
	Dependent on UE reported full power PMI
	1 bit as per Table 7.3.1.1.2-5 in TS 38.212
	ULFPTx_Mode2

	
	0 or 1
	1 bit
	ULFPTx_ModeFull

	Antenna ports
	Port 0 (NOTE 2)
	“000”
	

	
	
	“00”
	TRANSFORM _PRECODER _ENABLED

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 (no SUL configured)
	“00”
	

	CSI request
	Not present
	-
	

	CBG transmission information
	Not present
	-
	

	PTRS-DMRS association
	DMRS port 0
	“00”
	PTRS_UL_CONFIG

	
	Not present
	-
	

	beta_offset indicator
	Not present (0 bit if the higher layer parameter dynamic in uci-on-PUSCH is not configured)
	-
	

	DMRS sequence initialization
	 = 0 (ScramblingID0 is not present as per Table 4.6.3-50)
	“0”
	

	
	Not present
	-
	TRANSFORM _PRECODER _ENABLED

	UL-SCH indicator
	Dependent on test parameters
1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH.
	-
	

	NOTE 1:	codebookSubset = nonCoherent, 2 layers,TPMI = 0 as specified in TS 38.212 [27] Table 7.3.1.1.2-4
NOTE 2:	Bitsize depends on transform precoder being enabled/disabled (PUSCH_Config, Table 4.6.3-118) and on dmrs-Type and maxLength (DMRS-UplinkConfig, Table 4.6.3-51); 3 bits (transform precoder disabled) or 2 bits (transform precoder enabled) for DMRS type 1 and len1



	Condition
	Explanation

	2TX_UL_MIMO
	UL-MIMO test cases with 2 Tx antenna ports

	Coherent_Not_UL_MIMO
	Non UL-MIMO RF test cases for UEs with puschTransCoherence=FullCoherent

	PTRS_UL_CONFIG
	When PTRS Uplink is configured

	TRANSFORM_PRECODER_ENABLED
	Transform precoding is enabled (PUSCH_Config, Table 4.6.3-118)

	SUL
	On the SUL carrier when supplementary carrier is configured

	ULFPTx_Mode1
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-1

	ULFPTx_Mode2
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-2

	ULFPTx_ModeFull
	UL-MIMO test cases with UEs supporting UL full power transmission Mode-full power



Observation 2: No update is required in PUSCH-Config in 3GPP TS 38.508-1 [6] to implement TPMI test method for UEs supporting ul-FullPwrMode1-r16 capability.
Observation 3: No update is required on SRS-Config in 3GPP TS 38.508-1 [6] for TPMI test method implementation for UEs supporting ul-FullPwrMode1-r16 capability.
Observation 4: No update is required in Physical layer parameters for DCI format 0_1 in 3GPP TS 38.508-1 [6] for TPMI test method implementation for UEs supporting ul-FullPwrMode1-r16 capability.

Required changes according to proposals 1 to 4 have been implemented in [7] and submitted to RAN5#96-6 for agreement.
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A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission set to ‘fullpowerModel
‘and codebookSubset or codebookSubsetDCI-0-2 sct to full AndPartial AndNonCoherent” simultancously.
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6.1.1  Transmission schemes

‘Twa transmission schemes are supported for PUSCH: codebaok based transmission and non-codebook based
transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in
pusch-Config i set to ‘codebook’, the UE is configured non-codebook based transmission when the higher layer
‘parameter txConjig is set to 'nonCodeboak. If the higher layer parameter txConfig is not configurcd, the UE is not
‘expected to be scheduled by DCI format 0_1 or 0_2. If PUSCH is scheduled by DCI format 0_0, the PUSCH
transmission is based on a single antenna port. Except if the igher layer parameter enableDefaultBeamPL-
ForPUSCH0-0 is set "enabled', the UE shall not expect PUSCH scheduled by DCI format 0_0 in.a BWP without
configured PUCCH resource with PUCCH-SpatialRelationInfo in frequency range 2 in RRC connected mode.

6.1.1.1 Codebook based UL transmission

For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCT format 0_1, DCI format 0_2 o
semi-staically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_L, DCI
format 0_2. or semi-staticlly configured to operate according to Clause 6.1.23, the UE determines its PUSCH
transmission precoder(s) based on SRI(s). TPMI(s) and the transmission rank, where the SRI(s), TPMI(s) and the
transmission rank are given by DC fields of one or two SRS resource indicators and one or two Precoding information
‘and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format0_l and 0_2 o given by srs-
Resourcelndicator and precodingAndNumberOfLayers according to clause 6.1.2.3 or given by srs-Resourcelndicator,
srs-Resourcelndicator?, precodingAndNumberOfLayers, and precodingAndNumberOfLayers? according to clause
6.1.2.3. The SRS-ResourceSei(s) applicable for PUSCH scheduled by DCI format 0_| and DCI format 02 are defined
by the entris of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModListDCI-0-2
in SRS-confg, respectively. Only one or two SRS resource sets can be configured in ss- ResourceSetToAddModList
with higher layer parameter usage in SRS-ResourceSet set o codcbook', and only one or two SRS resource seis can be:
configured in srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet st to
‘codebook.
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