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5.2.2.2.1
2Rx TDD FR1 PDSCH mapping Type A performance
5.2.2.2.1.0
Minimum conformance requirements

The performance requirements are specified in Table 5.2.2.2.1.0-3 and Table 5.2.2.2.1.0-4, with the addition of test parameters in Table 5.2.2.2.1.0-2 and the downlink physical channel setup according to Annex C.3.1. 
The test purposes are specified in Table 5.2.2.2.1.0-1.

Table 5.2.2.2.1.0-1: Tests purpose
	Purpose
	Test index

	[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]
	[1-1, 1-2, 1-3, 1-5, 1-6, 2-1]

	[Verify the PDSCH mapping Type A HARQ soft combining performance under 2 receive antenna conditions.]
	[1-4]

	[Verify the PDSCH mapping Type A enhanced performance requirement Type X under 2 receive antenna conditions and with 2 MIMO layers.]
	[2-2]


Table 5.2.2.2.1.0-2: Test parameters
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	20 for Test 2-3

40 for other tests

	Duplex mode
	
	TDD

	Active DL BWP index
	
	1

	DL BWP configuration #1
	First PRB 
	
	0

	
	Number of contiguous PRB
	PRBs
	51 for Test 2-3

106 for other tests

	
	Subcarrier spacing
	kHz
	30

	PDCCH configuration
	Number of PRBs in CORESET
	PRBs
	48 for Test 2-3

102 for other tests

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	
4 for Tests 1-1
2 for other tests


	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	2 for Test 1-1

1 for other tests

	
	Length
	
	1

	Number of HARQ Processes
	
	16 for Test 1-4, [2-1]

8 for other tests

	K1 value
(PDSCH-to-HARQ-timing-indicator)
	
	Specific to each UL-DL pattern


Table 5.2.2.2.1.0-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	QPSK, 0.30
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[-0.9]

	1-2
	R.PDSCH.2-1.2 TDD
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[0.3]

	1-3
	R.PDSCH.2-4.1 TDD
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	1-4
	R.PDSCH.2-2.1 TDD
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[1.5]

	1-5
	[R.PDSCH.2-5.1 TDD]
	QPSK, 0.3
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	[-0.9]

	1-6
	[R.PDSCH.2-6.1 TDD]
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	[-0.9]


Table 5.2.2.2.1.0-4: Minimum performance for Rank 2
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	TBD

	2-2
	R.PDSCH.2-2.2 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	[18.0]

	2-3
	R.PDSCH.2-3.2 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.2]


The normative reference for this requirement is TS 38.101-4 [TBD] clause 5.2.2.2.1.0.

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

Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:

- Following are pending RAN4 core spec update



-SNR requirements is TBD for few test id

-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD


- Connection diagram is TBD

- Propagation condition description in Annex is TBD

- minimum test time is TBD
- message contents are TBD
5.2.2.2.1_1.1
Test Purpose

[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]

5.2.2.2.1_1.2
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.




	
	

	
	

	
	

	
	



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



5.2.2.2.1_1.3
Test Description

5.2.2.2.1_1.3.1
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 of 38.521-1. 
Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [TBD] 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 [5] Annex A, in Figure TBD for TE diagram and section TBD for UE diagram.

2.
The parameter settings for the NR cell are set up according to Table 5.2-1 and Table 5.2.2.2.1.0-2 and as appropriate.

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

4.
Propagation conditions for the NR cell are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or (EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [5] clause 4.5. Message content are defined in clause 5.2.2.2.1_1.4.3.

5.2.2.2.1_1.3.2
Test Procedure

1.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 5.2.2.2.1_1.4-1 and Table 5.2.2.2.1_1.4-2. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 5.2.2.2.1_1.3-3 and Table 5.2.2.2.1_1.3-4. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 5.2.2.2.1.0-2, 5.2.2.2.1_1.4-1 and 5.2.2.2.1_1.4-2 as appropriate.

4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause TBD. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables TBD and TBD in Annex TBD clause TBD.

5.
Repeat steps from 1 to 4 for each subtest in Table 5.2.2.2.1_1.4-1 and Table 5.2.2.2.1_1.4-2 as appropriate
5.2.2.2.1_1.3.3
Message Contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1
5.2.2.2.1_1.3.3_1
Message exceptions for SA
Table xx: message exceptions for SA

FFS

5.2.2.2.1_1.3.3_2
Message exceptions for NSA
Table yy: message exceptions for NSA

FFS

5.2.2.2.1_1.4
Test Requirements

Table 5.2.2.2.1_1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A TBD for each throughput test shall meet or exceed the specified value in Table 5.2.2.2.1_1.4-1 and Table 5.2.2.2.1_1.4-2 for the specified SNR including test tolerances for all throughput tests
Table 5.2.2.2.1_1.4-1: Test requirement for Rank 1
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	R.PDSCH.2-1.1 TDD
	QPSK, 0.30
	FR1.30-1
	TDLB100-400
	2x2, ULA Low
	70
	[-0.9] + TT

	1-2
	R.PDSCH.2-1.2 TDD
	QPSK, 0.30
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	70
	[0.3] + TT

	1-3
	R.PDSCH.2-4.1 TDD
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	TBD + TT

	1-4
	R.PDSCH.2-2.1 TDD
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	[1.5] + TT

	1-5
	[R.PDSCH.2-5.1 TDD]
	QPSK, 0.3
	FR1.30-2
	TDLA30-10
	2x2, ULA Low
	70
	[-0.9] + TT

	1-6
	[R.PDSCH.2-6.1 TDD]
	QPSK, 0.30
	FR1.30-3
	TDLA30-10
	2x2, ULA Low
	70
	[-0.9] + TT


Table 5.2.2.2.1_1.4-2: Test requirement for Rank 2
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-1
	R.PDSCH.2-3.1 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	TBD + TT

	2-3
	R.PDSCH.2-3.2 TDD
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	[19.2] + TT



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


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

Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:

- Following are pending RAN4 core spec update

-SNR requirements is in []
-Annex for measurement uncertainty and test tolerance is TBD

-Annex for DL and UL signal setup is TBD

- PDSCH and PDCCH configuration before measurement is TBD

- Connection diagram is TBD

- Propagation condition description in Annex is TBD

- Minimum test time is TBD
- message contents are TBD
5.2.2.2.1_2.1
Test Purpose

[Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel models, MCSs and number of MIMO layers]

5.2.2.2.1_2.2
Test Applicability

This test applies to all types of NR UE release 15 and forward supporting NR enhanced receiver type X.
This test also applies to all types of EUTRA UE release 15 and forward supporting EN-DC and NR enhanced receiver type X.
5.2.2.2.1_2.3
Test Description

Same test description as in clause 5.2.2.2.1_1.4 with the following exception:
- Table 5.2.2.2.1_2.4-1 instead of 5.2.2.2.1_1.4-1
5.2.2.2.1_2.4
Test Requirements

Table 5.2.2.2.1_1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A TBD for each throughput test shall meet or exceed the specified value in Table 5.2.2.2.1.4.4-1 for the specified SNR including test tolerances for all throughput tests
Table 5.2.2.2.1_2.4-1: Test requirement for Rank 2
	Test num.
	Reference channel
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	2-2
	R.PDSCH.2-2.2 TDD
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	[18.0] + TT


