

	
3GPP TSG-RAN5 Meeting #92-e	R5-216074
Electronic Meeting, 16th Aug 2021 - 27th Aug 2021
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	38.521-4
	CR
	0342
	rev
	1
	Current version:
	16.8.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Addition of 2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving test case 

	
	

	Source to WG:
	CATT

	Source to TSG:
	R5

	
	

	Work item code:
	NR_UE_pow_sav-UEConTest
	
	Date:
	2021-07-21

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	UE power saving in NR WI requires addition of 2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving test case.

	
	

	Summary of change:
	Added test case for 2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving.

	
	

	Consequences if not approved:
	This aspect of the WP will remain incomplete

	
	

	Clauses affected:
	7.1.1_1, 7.3.2.2.3 (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 38.522 CR 0083 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	This is an update of R5-214568 and the outcome of 1 revision to this document



Page 1


[bookmark: _Toc75790138][bookmark: _Toc27479468][bookmark: _Toc36058655][bookmark: _Toc44067578][bookmark: _Toc52716504][bookmark: _Toc58239149][bookmark: _Toc68246731][bookmark: _Toc75790044]7.1.1_1	Applicability of test requirements due to maximum achievable SNR
Table 7.1.1_1-1 specifies the current assumption of maximum testable SNRBB for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm under fading conditions.
Table 7.1.1_1-1: Current assumption of maximum testable SNRBB under fading conditions
	Operating Band / Frequency
	Maximum testable SNRBB (dB)

	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	n257 mid
	[24.0]
	[20.8]
	[17.8]

	n258 mid
	[24.0]
	[20.8]
	[17.8]

	n259 mid
	TBD
	TBD
	TBD

	n260 mid
	TBD
	[7.3]
	TBD

	n261 mid
	[24.0]
	[20.8]
	[17.8]



Based on the current assumption of maximum testable SNRBB, the applicability of test points is defined in Table 7.1.1_1-2 for indirect farfield (IFF), PC3, Quiet Zone size ≤ 30 cm under fading conditions.
Table 7.1.1_1-2: Current assumption of maximum testable SNRBB
	Test Case
	Test point
	CHBW / MHz
	Fading
	SNR test requirement
	Test Point Applicability

	
	
	
	
	
	n257
	n258
	n259
	n260
	n261

	7.2.2.2.1_1
	1-1
	100
	Yes
	1.4
	x
	x
	TBD
	x
	x

	
	1-2
	100
	Yes
	3.6
	x
	x
	TBD
	x
	x

	
	1-3
	100
	Yes
	14.2
	x
	x
	TBD
	-
	x

	
	2-1
	100
	Yes
	5.8
	x
	x
	TBD
	x
	x

	
	2-2
	100
	Yes
	16.0
	x
	x
	TBD
	-
	x

	
	2-3
	100
	Yes
	15.7
	x
	x
	TBD
	-
	x

	
	2-4
	100
	Yes
	15.8
	x
	x
	TBD
	-
	x

	
	2-5
	100
	Yes
	16
	x
	x
	TBD
	-
	x

	
	2-6
	100
	Yes
	20.3
	x
	x
	TBD
	-
	x

	7.2.2.2.1_2
	3-1
	100
	Yes
	20.7
	x
	x
	TBD
	-
	x

	7.3.2.2.1
	1-1
	100
	Yes
	7.7
	x
	x
	TBD
	-
	x

	
	1-2
	100
	Yes
	4.3
	x
	x
	TBD
	x
	x

	7.3.2.2.2
	2-1
	100
	Yes
	3.2
	x
	x
	TBD
	x
	x

	
	2-2
	100
	Yes
	0.2
	x
	x
	TBD
	x
	x

	7.3.2.2.3
	1-1
	100
	Yes
	4.7
	x
	x
	x
	x
	x



<< Unchanged sections skipped >>
7.3.2.2.3	2Rx TDD FR2 PDCCH 1 Tx antenna performance for power saving
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-	Table 7.3.2.2.3.4.3.1-7 is FFS.
7.3.2.2.3.1	Test Purpose
This test verifies the demodulation performance of 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 7.3.2.2.3.3-2 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.
7.3.2.2.3.2	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.
7.3.2.2.3.3	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 7.3.2.2.3.3-1 are valid for normal PDCCH in DRX on period and PDCCH in DRX off period.
Table 7.3.2.2.3.3-1: Test Parameters
	Parameter
	Unit
	1 Tx Antenna

	TDD UL-DL pattern
	
	FR2.120-1

	CCE to REG mapping type
	
	Interleaved

	REG bundle size 
	
	6

	Interleaver 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 7.3.2.2.3.3-2, 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 7.3.2.2.3.3-2. The downlink physical setup is in accordance with Annex C.5.1.
Table 7.3.2.2.3.3-2: Minimum performance requirements with 120 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 (%)
	SNRBB (dB)

	3-1
	100
	60
	1
	4
	R.PDCCH. 5-1.2 TDD
	TDLA30-300
	1x2 Low
	1
	3.0

	
	
	
	
	8
	R.PDCCH. 5-1.4 TDD
	
	
	
	



The normative reference for this requirement is TS 38.101-4 [5] clause 7.3.2.2.3.
7.3.2.2.3.4	Test description
7.3.2.2.3.4.1	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 5.3.6-1 of 38.521-1 [7].
Configurations of DRX, DCP, PDCCH before measurement are specified in 7.3.2.2.3.4.3.1 and 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 source to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.3.2 for TE diagram and Figure A.3.4.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 7.3-1 and Table 7.3.2.2.3.3-1as 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 38.521-2 [8].
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 content are defined in clause 7.3.2.2.3.4.3.
7.3.2.2.3.4.2	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.	Set the UE in a direction found using one of  the test procedures defined in Annex H. If no direction found, mark the test as inconclusive.
3.	SS transmits PDCCH with DCI format1_1 as specified in PDCCH Reference Channel R.PDCCH. 5-1.2 TDD for C_RNTI to transmit the DL RMC according to Table 7.3.2.2.3.4.4-1. The details of PDCCH are specified in Table 7.3.2.2.3.3-1 and Table 7.3.2.2.3.3-2. The SS sends downlink MAC padding bits on the DL RMC.
4.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 7.3.2.2.3.4.4-1 as appropriate.
5.	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 7.3.2.2.3.4.4-1, pass the UE. Otherwise fail the UE.
6.	Repeat steps from 2 to 5 for each subtest in Table 7.3.2.2.3.4.4-1 as appropriate.
7.3.2.2.3.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1.
7.3.2.2.3.4.3.1	Message exceptions for SA
Table 7.3.2.2.3.4.3.1-1: DRX-Config
	Derivation Path: TS 38.508-1 [4],Table 4.6.3-56

	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
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.2.2.3.4.3.1-2: DCP-Config
	Derivation Path: TS  38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	dcp-Config-r16 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      ps-Offset-r16
	40
	
	

	      sizeDCI-2-6-r16
	2
	
	

	      ps-PositionDCI-2-6-r16
	0
	
	

	    }
	
	
	

	}
	
	
	



Table 7.3.2.2.3.4.3.1-3: 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 7.3.2.2.3.4.3.1-4: PDCCH-ControlResourceSet1
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	11111111 11000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 60 RBs of the BWP
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	Null
	
	

	reg-BundleSize
	n6
	
	2 

	interleaverSize
	n2
	
	3

	      }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.2.2.3.4.3.1-5: PDCCH-ControlResourceSet2
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  controlResourceSetId
	2
	
	

	  frequencyDomainResources
	11111111 11000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 60 RBs of the BWP
	

	  Duration
	1
	SearchSpace duration of 1 symbol
	

	  cce-REG-MappingType CHOICE {
	
	
	

	    Interleaved SEQUENCE {
	
	
	

	reg-BundleSize
	n6
	
	

	interleaverSize
	n2
	
	

	      }
	
	
	

	  }
	
	
	

	  tci-StatesPDCCH-ToAddList {
	1
	TCI State #1
	

	    }
	
	
	

	}
	
	
	




Table 7.3.2.2.3.4.3.1-6: PDCCH Search Space
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-7

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel4
	n1
	AL4
	

	    }
	
	
	

	}
	
	
	



Table 7.3.2.2.3.4.3.1-7: PDCCH Search Space Ext
FFS
7.3.2.2.3.4.3.2	Message exceptions for NSA
Same as 7.3.2.2.3.4.3.1.
7.3.2.2.3.4.4	Test requirement
Table 7.3.2.2.3.4.4-1 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 7.3.2.2.3.4.4-1.
Table 7.3.2.2.3.4.4-1: Minimum performance with 120 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 (%)
	SNRBB (dB)

	3-1
	100
	60
	1
	4
	R.PDCCH. 5-1.2 TDD
	TDLA30-300
	1x2 Low
	1
	4.7

	
	
	
	
	8
	R.PDCCH. 5-1.4 TDD
	
	
	
	




