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[bookmark: _Toc27479468][bookmark: _Toc36058655][bookmark: _Toc44067578][bookmark: _Toc52716504][bookmark: _Toc58239149][bookmark: _Toc68246731][bookmark: _Toc75790044]5.3.2.2.3	2Rx TDD FR1 PDCCH 1 Tx antenna performance for power saving
5.3.2.2.3.1	Test Purpose
This test verifies the demodulation performance of DCI format 2_6 PDCCH under 2 receive antenna conditions and with a given  for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.2.3.3-2 after recept wake-up indication in the DCI format 2_6 PDCCH in DRX off state. The downlink physical setup is in accordance with Annex C.2.1.
5.3.2.2.3.2	Test applicability
This test applies to all types of NR UE release 16 and forward supporting Long DRX Cycle and DRX adaptation.
This test also applies to all types of EUTRA UE release 16 and forward supporting EN-DC and Long DRX Cycle and DRX adaptation.
5.3.2.2.3.3	Minimum conformance requirements 
During the test the UE shall monitor the DCI format 2_6 PDCCH in DRX off state and decide whether to receive the following PDCCH in DRX on period. 
The parameters specified in Table 5.3.2.2.3.3-1 are valid for all TDD tests for power saving unless otherwise stated.
Table 5.3.2.2.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	TDD UL-DL pattern
	
	FR1.30-1

	CCE to REG mapping type
	
	interleaved

	Interleaver size
	
	3

	REG bundle size
	
	2

	Shift Index
	
	0

	DRX cycle
	ms
	10

	ps-WakeUp-r16
	
	absent

	Wake-up indication bit in DCI format 2_6
	
	1

	PDCCH DCI format 2_6 configuration
	PS-offset
	
	(TminimumTimeGap+1)//0.125

	
	Number of PDCCH candidates
	
	1

	
	Frequency domain resource allocation for CORESET
	
	Start from RB = 0 with contiguous RB allocation

	
	TCI state
	
	TCI state #1

	PDCCH configuration
	Slots for PDCCH monitoring
	
	Each slot during DRX-on period

	
	
	

		Note: 	TminimumTimeGap is signaled as a part of drx-Adaptation-r16 UE capability.






For the parameters specified in Table 5.3.2.2.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) observed on PDCCH during DRX on shall be below the specified value in Table 5.3.2.2.3.3-2. The downlink physical setup is in accordance with Annex C.3.1. 
Table 5.3.2.2.3.3-2: Minimum performance with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.0

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.
5.3.2.2.3.4	Test description
5.3.2.2.3.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].
Configurations of DRX, DCP, PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.
1.	Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.2 for TE diagram and section A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.3.3-2 as appropriate.
3.	Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1 of TS 38.521-1 [7].
4.	Propagation conditions are set according to Annex B.0.
5.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with Connected without Release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without Release On, Test Mode On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 5.3.2.2.3.4.3.
5.3.2.2.3.4.2	Test procedure
1.	SS transmits PDCCH with DCI format2_6 as specified in PDCCH Reference Channel for C_RNTI within DRX off state. The Wake-up indication bit in PDCCH is set to 1.
2.	SS transmits PDSCH via PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.2.2.3.3-2 in DRX on period. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.3.3-2 respectively. The details of PDSCH are specified in Table A.3.3.2.2-3. The SS sends downlink MAC padding bits on the DL RMC.
3.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.2.2.3.3-2 as appropriate.
4.	Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-dsg is the ratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 5.3.2.2.3.5-1, pass the UE. Otherwise fail the UE.
5.	Repeat steps from 2 to 4 for each subtest in Table 5.3.2.2.3.3-1 as appropriate.
5.3.2.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.
5.3.2.2.3.4.3.1	Message exceptions for SA
Table 5.3.2.2.3.4.3.1-1: RRCReconfiguration 
	Derivation Path: TS 38.508-1 [6]

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      secondaryCellGroup
	CellGroupConfig
	
	EN-DC

	      nonCriticalExtension SEQUENCE {
	
	
	NR

	        masterCellGroup 
	CellGroupConfig
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-2: CellGroupConfig 
	Derivation Path: TS 38.508-1 [6], Table 4.6.3-19.

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  cellGroupId
	CellGroupId
	TS 38.508-1 default value 
	

	  mac-CellGroupConfig ::= SEQUENCE {
	
	
	

	    drx-Config CHOICE {
	
	
	

	      setup
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]DRX-Config
	
	

	    }
	
	
	

	  }
	
	
	

	  physicalCellGroupConfig::= SEQUENCE {
	
	
	

	    dcp-Config-r16 CHOICE {
	
	
	

	      setup
	[bookmark: OLE_LINK11]DCP-Config
	
	

	    }
	
	
	

	  }
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    spCellConfigDedicated SEQUENCE {
	
	
	

	      servingCellConfig SEQUENCE {
	
	
	

	        initialDownlinkBWP SEQUENCE {
	
	
	

	          pdcch-Config CHOICE {
	
	
	

	            setup
	PDCCH-Config
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-3: DRX-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-65

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= SEQUENCE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms1
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1
	
	

	  drx-HARQ-RTT-TimerDL
	0
	
	

	  drx-HARQ-RTT-TimerUL
	0
	
	

	  drx-RetransmissionTimerDL
	sl1
	
	

	  drx-RetransmissionTimerUL
	sl1
	
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms10
	0
	
	

	  }
	
	
	

	  shortDRX
	not present
	
	

	  drx-SlotOffset
	0
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-4: DCP-Config
	Derivation Path: TS 38.331 [20], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	 dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-RNTI-r16
	RNTI-Value
	
	

	      ps-Offset-r16
	40
	
	

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	      ps-WakeUp-r16
	Not present
	
	

	      ps-TransmitPeriodicL1-RSRP-r16
	Not present
	
	

	      ps-TransmitOtherPeriodicCSI-r16
	Not present
	
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-5: PDCCH-Config
	Derivation Path: TS 38.508-1 [6],Table 4.6.3-95

	Information Element
	Value/remark
	Comment
	Condition

	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]PDCCH-Config::= SEQUENCE {
	
	
	

	  controlResourceSetToAddModList SEQUENCE(SEQUENCE(SIZE (1..3)) OF ControlResourceSet  ::= SEQUENCE {
	2 entry
	
	

	    ControlResourceSet[1]
	ControlResourceSet1
	
	

	    ControlResourceSet[2]
	ControlResourceSet2
	
	

	  }
	
	
	

	  searchSpacesToAddModList
SEQUENCE(SIZE (1..10)) OF SearchSpace  ::= SEQUENCE {
	1 entry
	
	

	SearchSpace[1]
	SearchSpace
	
	

	 }
	
	
	

	  searchSpacesToAddModListExt-r16 SEQUENCE(SIZE (1..10)) OF SearchSpace {
	1 entry
	
	

	    searchSpaceExt-r16[1]
	SearchSpaceExt
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-6: PDCCH-ControlResourceSet1
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	1
	
	

	  frequencyDomainResources
	11111111 11111111 10000000 00000000 00000000 00000
	CORESET to use the least significant 102 RBs of the BWP
	

	  Duration
	1
	SearchSpace duration of 1 symbol
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	

	reg-BundleSize
	n2
	
	1 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	    }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-7: PDCCH-ControlResourceSet2
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  frequencyDomainResources
	11111111 11111111 10000000 00000000 00000000 00000
	CORESET to use the least significant 102 RBs of the BWP
	

	  Duration
	1
	SearchSpace duration of 1 symbol
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	

	reg-BundleSize
	n2
	
	1 Tx

	interleaverSize
	n3
	
	TDD

	      }
	
	
	

	  }
	
	
	

	  precoderGranularity
	sameAsREG-bundle
	
	

	  tci-StatesPDCCH-ToAddList {
	1
	TCI State #1
	

	    }
	
	
	

	}
	
	
	




Table 5.3.2.2.3.4.3.1-8: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-7

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  searchSpaceId
	2
	SearchSpaceId with condition USS
	USS

	  controlResourceSetId
	1
	ControlResourceSetId
	

	  monitoringSlotPeriodicityAndOffset CHOICE {
	
	
	

	    sl1
	NULL
	
	

	    }
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel4
	n1
	AL4
	

	    }
	
	
	

	}
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-1-And-1-1
	DCI Format 1_1 
	Long_DCI

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-9: PDCCH Search Space Ext
	Derivation Path: TS 38.331 [20], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpaceExt-r16 ::= SEQUENCE {
	
	
	

	  controlResourceSetId-r16
	2
	
	

	  searchSpaceType-r16 SEQUENCE {
	
	
	

	     common SEQUENCE {
	
	
	

	       dci-Format2-6-r16 SEQUENCE {
	NULL
	
	

	        }
	
	
	

	      }
	
	
	

	   }
	
	
	

	}
	
	
	



Table 5.3.2.2.3.4.3.1-10: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	    TCI-State[1]
	TCI-StateId 0
	
	

	      qcl-type1 {
	
	Type 1 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type C
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	Ssb : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	    TCI-State[2]
	TCI-StateId 1
	Type 1 QCL information
	

	      qcl-type1 {
	
	
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	CSI-RS # 0
	

	         Qcl-Type
	Type A
	
	

	      }
	
	
	

	      qcl-type2 {
	
	Type 2 QCL information
	

	         Cell
	ServCellIndex
	
	

	         Bwp-id
	1
	BWP ID
	

	         referenceSignal
	csi-rs : 0
	SSB # 0
	

	         Qcl-Type
	Type D
	
	

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



5.3.2.2.3.4.3.2	Message exceptions for NSA
Same as 5.3.2.2.3.4.3.1.
5.3.2.2.3.5	Test requirement
Table 5.3.2.2.3.5-1 defines the primary level settings.
For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.2.3.5-1.
Table 5.3.2.2.3.5-1: Minimum performance with 30 kHz SCS
	Test number
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	40
	102
	1
	4
	R.PDCCH. 2-1.2 TDD
	TDLC300- 100
	1x2 Low
	1
	3.9

	
	
	
	
	8
	R.PDCCH. 2-1.4 TDD
	
	
	
	




