

	
3GPP TSG-RAN5 Meeting #99 Incheon	R5-232890r1
Incheon, Republic of Korea, 22nd – 26th May 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.521-4
	CR
		0690
	rev
	1
	Current version:
	17.2.1
	

	

	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:	
	Additional test case 5.3.3.1.4 4RX FDD Minimum requirements for PDCCH with intra-slot repetition

	
	

	Source to WG:
	Samsung 

	Source to TSG:
	R5

	
	

	Work item code:
	NR_feMIMO-UEConTest
	
	Date:
	2023-05-11

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	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-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	Add new test case for PDCCH demodulation requirements 4RX FDD Minimum requirements for PDCCH with intra-slot repetition

	
	

	Summary of change:
	Add new test case for PDCCH demodulation requirements 4RX FDD Minimum requirements for PDCCH with intra-slot repetition
R1: modified the cover page issue, corrected format and number issues. Corrected Test applicability description.

	
	

	Consequences if not approved:
	The WI cannnot be completed.

	
	

	Clauses affected:
	5.3.3.1

	
	

	
	Y
	N
	
	

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

	affected:
	
	×
	 Test specifications
	TS/TR ... CR ... 

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

	
	

	Other comments:
	

	
	

	This CR's revision history:
	Revised from R5-232890



Page 1


[bookmark: _Toc75790037][bookmark: _Toc84264725][bookmark: _Toc90560867]5.3	PDCCH demodulation requirements
[bookmark: _Toc27479463][bookmark: _Toc36058650][bookmark: _Toc44067573][bookmark: _Toc52716499][bookmark: _Toc58239144][bookmark: _Toc68246726][bookmark: _Toc75790039][bookmark: _Toc84264727][bookmark: _Toc90560869]5.3.3	4RX requirements
[bookmark: _Toc27479464][bookmark: _Toc36058651][bookmark: _Toc44067574][bookmark: _Toc52716500][bookmark: _Toc58239145][bookmark: _Toc68246727][bookmark: _Toc75790040][bookmark: _Toc84264728][bookmark: _Toc90560870]5.3.3.1	FDD

<<Skip unchanged part>>
<<Start of Change>>
[bookmark: _Toc84264731][bookmark: _Toc90560873]5.3.3.1.4	4RX FDD Minimum requirements for PDCCH with intra-slot repetition
Editor's note:	This clause is incomplete. The following aspects are either missing or not yet determined:
- MU and test tolerance are not completed yet.
- Applicability is not completed yet.

5.3.3.1.4.1	Test Purpose
This test verifies the demodulation performance of PDCCH with intra-slot repetition under 4 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 5.3.3.1.4.3-2. The downlink physical setup is in accordance with Annex C.2.1.
5.3.3.1.4.2	Test applicability
This test applies to all types of NR UE release 17 and forward.
This test also applies to all types of EUTRA UE release 17 and forward supporting EN-DC.
5.3.3.1.4.3	Minimum conformance requirements
Table 5.3.3.1.4.3-1: Test Parameters
	Parameter
	Unit
	Value

	
	
	TRxP #1(Note 1)
	TRxP #2(Note 1)

	Transmit TRxP of SSB
	
	TRxP #1

	PDCCH configuration
	TCI state
	
	TCI State #1
	TCI State #2

	
	CORESETPoolIndex
	
	0,1

	
	Repetition transmission schemes
	
	FDM

	
	CCE to REG mapping type
	
	nonInterleaved

	
	REG bundle size
	
	6

	
	Time offset/Frequency offset of the second TxRP from the first TxRP
	
	timing offset = -0.5us, frequency offset = 200Hz

	
	Frequency domain resource allocation for CORSET
	
	Frequency non-overlapping

	CSI-RS for tracking
	First subcarrier index in the PRB used for CSI-RS
	
	k0=0 for CSI-RS resources 1,2,3,4
	k0=1 for CSI-RS resources 5,6,7,8

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 6 for CSI-RS resources 1 and 3
l0 = 10 for CSI-RS resources 2 and 4
	l0 = 6 for CSI-RS resources 5 and 7
l0 = 10 for CSI-RS resources 6 and 8

	
	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4
	1 for CSI-RS resource 5,6,7,8

	
	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4,5,6,7,8

	
	Density
	
	3

	
	CSI-RS periodicity
	Slots
	20

	
	CSI-RS offset
	Slots
	10 for CSI-RS resources 1 and 2
11 for CSI-RS resources 3 and 4
	10 for CSI-RS resources 5 and 6
11 for CSI-RS resources 7 and 8

	
	QCL info
	
	TCI state #0

	TCI State #1
	Type 1 QCL information
	CSI-RS resource
	
	CSI-RS resource 1 from 'CSI-RS for tracking’ configuration
	N/A

	
	
	QCL Type
	
	Type A
	N/A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	TCI State #2
	Type 1 QCL information
	CSI-RS resource
	
	N/A
	CSI-RS resource 5 from 'CSI-RS for tracking’ configuration

	
	
	QCL Type
	
	N/A
	Type A

	
	Type 2 QCL information
	CSI-RS resource
	
	N/A
	N/A

	
	
	QCL Type
	
	N/A
	N/A

	Note: PDCCH is transmitted from both TRxP #1 and TRxP #2




For the parameters specified in Table 5.3.3.1.3.3-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.3.1.3.3-2. The downlink physical setup is in accordance with Annex C.2.1.
Table 5.3.3.1.4.3-2: Minimum performance for PDCCH with 15kHz SCS (Note 2)
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1
	10
	24
	2
	2
	R.PDCCH. 1-2.1 FDD 
	TDLA30-10
	2x4, ULA Low 
	1
	-1.2+TT

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped



The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.3.1.4.
5.3.3.1.4.4	Test description
5.3.3.1.4.4.1	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 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 5.2.2.
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.3.1.7.1 for TE diagram and clause A.3.2.2 for UE diagram.
2.	The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.4.3-1 and 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 5.3.3.1.4.4.3.
5.3.3.1.4.4.2	Test procedure
1.	SS transmits PDCCH with DCI format as specified in PDCCH Reference Channel for C_RNTI to transmit the DL RMC according to Table 5.3.3.1.4.3-1. The details of PDCCH are specified in Table 5.3.1, Table 5.3.3.1-1, Table 5.3.3.1.4.3-1 respectively. The details of PDSCH are specified in Table A.3.3.1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
2.	Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR according to Table 5.3.3.1.4.3-1 as appropriate.
3.	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 5.3.3.1.4.4.4-1, pass the UE. Otherwise fail the UE.
5.3.3.1.4.4.3	Message contents
Message contents are according to TS 38.508-1 [6] clauses 4.6.1 and 5.4.2.
5.3.3.1.4.4.3.1	Message exceptions for SA
Table 5.3.3.1.4.4.3.1-1: PDCCH-ControlResourceSet
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-6

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	11110000 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 24 RBs of the BWP
	

	  Duration
	1
	SearchSpace duration of 1 symbol
	

	
	
	
	

	}
	
	
	



Table 5.3.3.1.4.4.3.1-2: 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 {
	
	
	

	    aggregationLevel2
	n1
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

	      dci-Formats
	formats0-0-And-1-0
	DCI Format 1_0 for tests 1
	Long_DCI

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.3.3.1.4.4.3.1-3: PDSCH-Config
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-26

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  resourceAllocation
	resourceAllocationType1
	
	

	}
	
	
	



Table 5.3.3.1.4.4.3.1-4: CSI-ResourcePeriodicityAndOffset for TRS
	Derivation Path: TS 38.508-1 [6], Table 5.4.2.0-10

	Information Element
	Value/remark
	Comment
	Condition

	CSI-ResourcePeriodicityAndOffset ::= CHOICE {
	
	
	

	  Slots40
	10
	For CSI-RS resources 1,2,5,6
	

	  Slots40
	11
	For CSI-RS resources 3,4,7,8
	

	}
	
	
	




5.3.3.1.4.4.3.2	Message exceptions for NSA
Same as 5.3.3.1.4.4.3.1
5.3.3.1.4.4.4	Test requirement
Table 5.3.3.1.4.4.4-1 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 5.3.3.1.4.4.4-1.
Table 5.3.3.1.4.4.4-1: Test Requirements for PDCCH with 15kHz SCS (Note 2)
	Test num.
	Bandwidth(MHz)
	CORESET RB (Note 4)
	CORESET duration
	Aggregation level

	Reference Channel 
	Propagation Condition (Note 1)
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg
(%)
	SNR (dB) (Note 3)

	1
	10
	24
	2
	2
	R.PDCCH. 1-2.1 FDD 
	TDLA30-10
	2x4, ULA Low 
	1
	-1.2+TT

	Note 1:	The propagation conditions apply to each of TRxP #1 and TRxP #2 and are statistically independent.
Note 2:	Bandwidth, CORESET parameters, reference channel, Correlation matrix and antenna configuration parameters apply to each of TRxP #1 and TRxP #2.
Note 3:	SNR corresponds to SNR of TRxP #1 and TRxP #2 as defined in 4.4.2
Note 4:	CORESETs from TRxP #1 and TRxP #2 should not be overlapped
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