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5.3.2.1.2
2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA












5.3.2.1.2.1
Test Purpose
This test verifies the demodulation performance of PDCCH for a two-antenna port with a given SNR for which the average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in Table 5.3.2.1.2.3-1. The downlink physical setup is in accordance with Annex C.3.1.

5.3.2.1.2.2
Test applicability

This test applies to all types of NR UE release 15 and forward.

This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC.

5.3.2.1.2.3
Minimum conformance requirements 

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 5.3.2.1.2.3-1. The downlink physical setup is in accordance with Annex C.3.1.

Table 5.3.2.1.2.3-1: Minimum performance for 2 Tx PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	2.0

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	[-1.5]

	3
	10 MHz
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	[-0.3]


The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.

5.3.2.1.2.4
Test description

5.3.2.1.2.4.1
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 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.3.1.7.1 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 5.3.2.1-1 and Table 5.3.2.1.2.3-1 and as appropriate.

3.
Downlink signals for NR cell are initially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals according to Annexes G.0, G.1, G.2, G.3.1.

4.
Propagation conditions are set according to Annex B.

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) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

5.3.2.1.2.4.2
Test procedure
1.
SS transmits PDCCH with DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.1-1. The details of PDCCH are specified in Table [ ] respectively. 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 5.3.2.1.2.3-1 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 5.3.2.1.1-1, pass the UE. Otherwise fail the UE.

4.
Repeat steps from 1 to 3 for each subtest in Table 5.3.2.1.2.3-1 as appropriate.

5.3.2.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

5.3.2.1.2.4.3.1
Message exceptions for SA



Table 5.3.2.1.1.4.3.1-1: PDCCH-ControlResourceSet

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

	Information Element
	Value/remark
	Comment
	Condition

	ControlResourceSet ::= SEQUENCE {
	
	
	

	  frequencyDomainResources
	11111111 00000000 00000000 00000000 00000000 00000
	CORESET to use the least significant 48 RBs of the BWP
Test 2, 3
	

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

Test 1
	

	  Duration
	2
	SearchSpace duration of 2 symbols
Test 1, 2
	

	
	1
	SearchSpace duration of 1 symbol

Test 3
	

	  tci-StatesPDCCH-ToAddList {
	
	
	

	
	0
	TCI State #0
	

	
	1
	TCI State #1
	

	 }
	
	
	

	}
	
	
	


Table 5.3.2.1.1.4.3.1-2: PDCCH Search Space

	Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

	Information Element
	Value/remark
	Comment
	Condition

	SearchSpace ::= SEQUENCE {
	
	
	

	  nrofCandidates SEQUENCE {
	
	
	

	    aggregationLevel1
	n0
	
	

	    aggregationLevel2
	n0
	
	

	    aggregationLevel4
	n1
	AL4
	Test 1

	    aggregationLevel8
	n1
	AL8
	Test 2, 3

	    aggregationLevel16
	n0
	
	

	  }
	
	
	

	  searchSpaceType CHOICE {
	
	
	

	    common SEQUENCE {
	
	
	CSS, SISS

	    ue-Specific SEQUENCE {
	
	
	USS

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

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


5.3.2.1.2.4.3.2
Message exceptions for NSA
Same as 5.3.2.1.2.4.3.1


5.3.2.1.2.4.4
Test requirement

Table 5.3.2.1.2.4.4-1 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 5.3.2.1.2.4.4-1.

Table 5.3.2.1.2.4.4-1: Test Requirements for 2 Tx PDCCH with 15 kHz SCS

	Test number
	Bandwidth
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	24
	2
	4
	R.PDCCH. 1-2.2 FDD
	TDLC300-100
	2x2 Low
	1
	2.9

	2
	10 MHz
	48
	2
	8
	R.PDCCH. 1-2.5 FDD
	TDLC300-100
	2x2 Low
	1
	-0.6

	3
	10 MHz
	48
	1
	8
	R.PDCCH.1-1.3 FDD
	TDLA30-10
	2x2 Low
	1
	0.7


<< End of changes 1 >>

<< Unchanged Section >>

G.1.5
Minimum Test time

<< Unchanged Section >>

<< Start of changes 2 >>

Table G.1.5-3: Minimum Test time for 2Rx 2Tx FDD FR1 PDCCH Type A performance

	Test

No
	Demodulation scenario

(info only)
	Minimum Test Time

(seconds)

(Based on simulation)
	Minimum number of subframes (MNS = active and inactive subframes)
	Minimum number of active subframes 

(MNAS)

(Information only)
	Minimum Number of Active Subframes

(MNAS) after rounding up to nearest thousand

MNAS=

[image: image1.png]



(mandatory)

	1
	R.PDCCH.1-2.2 FDD

10MHz ChBW/15kHz SCS, 

2x2, ULA Low

TDLA300ns-100Hz
	20
	20000
	21052
	22000

	2
	R.PDCCH.1-2.5 FDD

10MHz ChBW/15kHz SCS,  

2x2, ULA Low

TDLC300ns-100Hz
	20
	20000
	21052
	22000

	3
	R.PDCCH.1-1.3 FDD

10MHz ChBW/15kHz SCS 

2x2, ULA Low

TDLA30ns-10Hz
	75
	75000
	78947
	79000


<< End of changes 2 >>

<< Unchanged Section >>

<< Start of changes 3 >>

Table F.1.1.2-2 Maximum test system uncertainty for FR1 demodulation performance test cases

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2.2.1.1_1 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	± 0.9 dB for > 10Hz doppler

± 1 dB for 10Hz doppler


	Overall system uncertainty for fading conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
4. SNR uncertainty due to finite test time
Items 1, 2, 3 and 4 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2+ SNR uncertainty due to finite test time2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for MIMO 2x2

AWGN flatness and signal flatness ±2.0 dB
SNR uncertainty due to finite test time ±0.3 dB

	5.2.2.1.1_2 2Rx FDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.2_1 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.3_1 2Rx FDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.1.4_1 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.1_1 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.1_2 2Rx TDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.2_1 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.2.2.2.3_1 2Rx TDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1

	5.3.2.1.2
2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA

	Same as 5.2.2.1.1_1
	Same as 5.2.2.1.1_1


<< End of changes 3 >>

<< Unchanged Section >>

<< Start of changes 4 >>

F.1.3.2
Measurement of Demod Performance requirements

The derivation of the test requirements for the test cases in section 5 is defined in Table F.1.3.2-1.

Table F.1.3.2-1: Derivation of Test Requirements (FR1 demodulation performance tests)

	Test
	Minimum Requirement in TS 38.101-4
	Test Tolerance
(TT)
	Test Requirement in TS 38.521-4

	5.2.2.1.1_1 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.1.1_2 2Rx FDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.1.2_1 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.1.3_1 2Rx FDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.1.4_1 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.2.1_1 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.2.1_2 2Rx TDD FR1 PDSCH Mapping Type A performance - 2x2 MIMO with enhanced receiver type X for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.2.2_1 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.2.2.2.3_1 2Rx TDD FR1 PDSCH mapping Type B performance - 2x2 MIMO with baseline receiver for both SA and NSA
	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.3.2.1.2
2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA

	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged

	5.3.2.1.1
2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA


	SNRs as specified
	0.9 dB for > 10 Hz doppler

1.0 dB for 10Hz doppler
	Formula: SNR + TT

T-put limit unchanged


<< Start of changes 4 >>
