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<< Unchanged sections omitted >>
7.4A
Maximum input level for CA


7.4A.0
Minimum conformance requirements
7.4A.0.1
Maximum input level for Intra-band contiguous CA

For intra-band contiguous carrier aggregation maximum input level is defined as the maximum mean power received at the UE antenna port, over the Transmission bandwidth configuration of each CC.

The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4A.0.1-1 for each component carrier.

Table 7.4A.0.1-1: Maximum input level for Intra-band contiguous CA
	Rx Parameter
	Units 
	NR CA Bandwidth Class

	
	
	C
	D
	E

	Power in largest transmission bandwidth configuration CC, Plargest BW
	dBm
	-232
	-252
	-262

	
	
	-253
	-273
	-283

	Power in each other CC
	dBm
	Plargest BW +10*log{(NRB,c*SCSc)/(NRB,largest BW*SCSlargest BW)}

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2.3-3 with PCMAX_L,f,c as defined in subclause 6.2.4.3.

NOTE 2:
Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:
Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.


7.4A.0.2

Void

7.4A.0.3

Maximum input level for Inter-band CA

For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band, the maximum input level is defined with the uplink active on the band(s) other than the band whose downlink is being tested. The UE shall meet the requirements specified in subclause 7.4.3 for each component carrier while all downlink carriers are active.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexs A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) for each component carrier.
The normative reference for this requirement is TS 38.101-1 [2] clause 7.4A.
7.4A.1
Maximum input level for CA (2DL CA)
Editor’s Note: This clause is incomplete. The following aspects are either missing or not yet determined:

- Test case 7.3A.1 which is referred to is not completed.
- Uplink power setting is TBD.
7.4A.1.1
Test purpose

The same test purpose as defined in 7.4.1.
7.4A.1.2
Test applicability
This test case applies to all types of NR UE release 15 and forward that supports 2UL CA.
7.4A.1.3
Minimum conformance requirements

The minimum conformance requirements are defined in clause 7.4A.0.
7.4A.1.4
Test description
7.4A.1.4.1
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 CA configurations specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for each CA configuration, are shown in table 7.4A.1.4.1-1 or 7.4A.1.4.1-2. The details of the uplink and downlink reference measurement channels (RMC) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.4A.1.4.1-1: Test configuration table for Intra-band contiguous CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	NOTE 1

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC

Mod'n
	PCC RB allocation 
	SCC RB allocation
	CC

Mod'n
	PCC RB allocation 

	1
	CP-OFDM 64QAM
	NOTE 1
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	2
	CP-OFDM 256QAM
	NOTE 1
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table [7.3A.1.4.1-1].


Table 7.4A.1.4.1-2: Test configuration table for Inter-band CA
	Default Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range for PCC and SCC

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	NOTE 1

	Test SCS as specified in Table 5.3.5-1 
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	CC

Mod'n
	PCC RB allocation 
	SCC RB allocation
	CC

Mod'n
	PCC RB allocation 

	1
	CP-OFDM 64QAM
	NOTE 1
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	2
	CP-OFDM 256QAM
	NOTE 1
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1:
The specific configuration of uplink and downlink are defined in Table [7.3A.1.4.1-2].


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.3 for TE diagram and section A.3.2 for UE diagram.

2.
The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.

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

4.
The DL and UL Reference Measurement Channels are set according to Table 7.4A.1.4.1-1 or Table 7.4A.1.4.1-2. 

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 7.4A.1.4.3. 

7.4A.1.4.2
Test procedure

1. 
Configure SCC according to Annex C.0, C.1 and C.2 for all downlink physical channels.
2.
The SS shall configure SCC as per TS 38.508-1 [5] clause 5.5.1. Message contents are defined in clause 7.4A.1.4.3.
3.
SS activates SCC by sending the activation MAC-CE (Refer TS 38.321 [18], clauses 5.9, 6.1.3.10). Wait for at least 2 seconds (Refer TS 38.133[19], clause9.3).
4.
SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 7.4A.1.4.1-1 for intra-band contiguous CA or 7.4A.1.4.1-2 for inter-band CA. The SS sends downlink MAC padding bits on the DL RMC.

5.
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 Tables 7.4A.1.4.1-1 for intra-band contiguous CA or 7.4A.1.4.1-2 for inter-band CA. Since the UE has no payload data and no loopback data to send, the UE sends uplink MAC padding bits on the UL RMC.

6.
Set the Downlink signal level for PCC and SCC to the value as defined in Table 7.4A.1.5-1 for intra-band contiguous CA or Table 7.4A.1.5-2 for inter-band CA. Send uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power measured by SS is within -PW ± PW dB of the target power level in Table 7.4A.1.5-1 for intra-band contiguous CA or Table 7.4A.1.5-2 for inter-band CA for at least the duration of the Throughput measurement. PW is the power window according to Table 7.4A.1.5-4 for the carrier frequency f and the channel bandwidth BW.
7.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex H.2

7.4A.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.

7.4A.1.5
Test requirement
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3 with parameters specified in Table 7.4A.1.5-1 for intra-band contiguous CA or Table 7.4A.1.5-2 for inter-band CA.

Table 7.4A.1.5-1: Maximum input level for Intra-band contiguous CA
	Rx Parameter
	Units 
	NR CA Bandwidth Class

	
	
	C
	D
	E

	Power in largest transmission bandwidth configuration CC, Plargest BW
	dBm
	-232-TT
	-252-TT
	-262-TT

	
	
	-253-TT
	-273-TT
	-283-TT

	Power in each other CC
	dBm
	Plargest BW +10*log{(NRB,c*SCSc)/(NRB,largest BW*SCSlargest BW)} -TT

	NOTE 1:
The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum uplink configuration specified in Table 7.3.2.3-3 with PCMAX_L,f,c as defined in subclause 6.2.4.3.

NOTE 2:
Reference measurement channel is A.3.2.3 or A.3.3.3 for 64 QAM.
NOTE 3:
Reference measurement channel is A.3.2.4 or A.3.3.4 for 256 QAM.
NOTE 4:
TT for each frequency is specified in Table 7.4A.1.5-5.


Table 7.4A.1.5-2: Maximum input level for inter-band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	90 MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252-TT
	-242-TT
	-232-TT
	-222-TT
	-212-TT
	-202-TT

	
	
	-273-TT
	-263-TT
	-253-TT
	-243-TT
	-233-TT
	-223-TT

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.2.3-3 with PCMAX_L as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is Annex A.3.2.3/A.3.3.3 for 64-QAM.

NOTE 3:
Reference measurement channel is Annex A.3.2.4/A.3.3.4 for 256-QAM.
NOTE 4:
TT for each frequency is specified in Table 7.4A.1.5-5.


Table 7.4A.1.5-3: Maximum input level for intra-band non-contiguous
FFS
Table 7.4A.1.5-4: Power Window (dB) for Maximum input level
	
	f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6GHz

	BW ≤ 20MHz
	1.4
	1.7
	2.0

	20MHz < BW ≤ 40MHz
	1.4
	1.7
	2.2

	40MHz < BW ≤ 100MHz
	2.1
	2.3
	2.3

	NOTE:
Power Window comprises two parts, UE Power step tolerance and test system power measurement uncertainty.


Table 7.4A.1.5-5: Test Tolerance (Maximum input level)

	f ≤ 3.0GHz
	3.0GHz < f ≤6.0GHz

	0.7 dB
	1.0 dB


7.4D
Maximum input level for UL-MIMO

<< End of changes >>
