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	Reason for change:
	  Minimum output power for intra-band non-contiguous EN-DC operation in FR1 is mentioned in TS 38.101-3 [4], so RAN5 needs to consider add this TC in TS38.521-3 

	
	

	Summary of change:
	Addition of TC 6.3B.1.2 Minimum output power for intra-band non-contiguous EN-DC
Overservation & Proposal:

· Adding minimum output power requirement from sub-clause 6.3.1 of 38.101-1 and sub-clause 6.3.2 of 36.101 for NR and E-UTRA carriers.

· In test configuration table, RB allocation & Modulation needs to set full & QPSK for E-UTRA for good connection in testing, in NR cell we have set the RB allocation & Moduoation as CP-OFDM QPSK & Outer Full from TS 38.521-1.
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	Other comments:
	TS38.101-3 v0.5.0 & as baseline
R1:

· Removed message content from editor’s note
· Removed TBD behind one sub frame from minimum conformance requirements
· Updated initial conditions
· Update test procedure to remove bracket & Note1 for CP-OFDM only
· Update message content for CP-OFDM
R2:

· Update editor’s note for test point analysis

· Add reference in minimum requirement
· Update test procedure step 3)

This is an update of R5-185303 and the outcome of 1 revision to this document


<< Unchanged sections omitted >>

6.3B.1.2
Minimum output power for intra-band non-contiguous EN-DC
Editor’s note: The following aspects are either missing or not yet determined: 

- Initial condition is not complete.
- Additional test points pending analysis for contets in test configuration table.
- The UL Reference Measurement channels are TBD

- The test tolerance referring to BW > 20MHz is TBD

6.3B.1.2.1
Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.
6.3B.1.2.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward, supporting intra-band non-contiguous EN-DC.

6.3B.1.2.3
Minimum conformance requirements

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.

The minimum output power is defined as the mean power in one sub-frame. The minimum output power shall not exceed the values specified in Table 6.3B.1.2.3-1. 
Table 6.3B.1.2.3-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	5
	-40
	4.515

	10
	-40
	9.375

	15
	-40
	14.235

	20
	-40
	19.095

	25
	-39
	23.955

	30
	-38.2
	28.815

	40
	-37
	38.895

	50
	-36
	48.615

	60
	-35.2
	58.35

	80
	-34
	78.15

	90
	-33.5
	88.23

	100
	-33
	98.31


The normative reference for this requirement is TS 38.101-1 [2] clause 6.3.
6.3B.1.2.4
Test description

6.3B.1.2.4.1
Initial condition

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 and channel bandwidths based on EN-DC operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10]. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration specified in clause 5.3B.1.2, and are shown in table 6.3B.1.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexe A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521-1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respecitively.
Table 6.3B.1.2.4.1-1: Test configuration table

	Initial Conditions

	Test Environment

as specified in TS 38.508-1 [6] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies

as specified in TS 38.508-1 [6] subclause 4.3.1
	TBD

	Test CC Combinations setting (NRB_agg) as specified in TS 38.508-1 [6] subclause 4.3.1
	TBD

	Test SCS for the NR cell as specified in TS 38.508-1 [8] Table 5.3.5-1
	TBD

	Test Parameters

	Test ID
	Downlink Configuration
	EN-DC Uplink Configuration

	
	
	E-UTRA Cell
	NR Cell

	
	
	Modulation
	RB allocation 
	Modulation
	RB allocation (Note 1)

	1
	N/A for min output power test
	QPSK
	25
	CP-OFDM QPSK
	Outer Full

	2
	
	QPSK
	50
	
	

	3
	
	QPSK
	75
	
	

	4
	
	QPSK
	100
	
	

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.


1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.1 for TE diagram and A.3.2.1 for UE diagram.

2.
The parameter settings for the E-UTRA cell are set up according to TS36.508 [11] subclause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] subclause 4.4.3.

3.
Downlink signals are initially set up according to TS 36.521-1 [10] Annex C.0 and TS 38.521-1 [8] Annex C.0 for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.

4.
The UL Reference Measurement channels are set according to TS 36.521-1 [10] Annex A.2 and TS 38.521-1 [8] Annex A.2 for E-UTRA CG and NR CG respecitively.

5.
Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respecitively.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.3B.1.2.4.3.
6.3B.1.2.4.2
Test procedure

1.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI format [0_1] for C_RNTI to schedule the UL RMC according to table 6.3B.1.2.4.1-1on both EN-DC component carriers. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2.
Send continuously uplink power control "down" commands to the UE for NR and E-UTRA carrier in every uplink scheduling information to the UE; allow at least 200ms to ensure that the UE transmits at its minimum output power.
3.
Measure the mean power of the UE in the associated measurement bandwidth specified in Table 6.3B.1.2.5-1 for the specific channel bandwidth under test in the EN-DC. The period of the measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD slots with transient periods are not under test.
6.3B.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1. 
Table 6.3B.1.2.4.3-1: PUSCH-Config

	Derivation Path: TS 38.508-1 [5], Table 4.6.3-89 with condition CP-OFDM


6.3B.1.2.5
Test requirements

The maximum output power for the DC configuration, derived in step 3 shall be within the range prescribed by the DC UE Power Class and tolerance in Table 6.3B.1.2.5-1.

Table 6.3B.1.2.5-1: Minimum output power

	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(MHz)

	5
	-40+TT
	4.515

	10
	-40+TT
	9.375

	15
	-40+TT
	14.235

	20
	-40+TT
	19.095

	25
	-39+TT
	23.955

	30
	-38.2+TT
	28.815

	40
	-37+TT
	38.895

	50
	-36+TT
	48.615

	60
	-35.2+TT
	58.35

	80
	-34+TT
	78.15

	90
	-33.5+TT
	88.23

	100
	-33+TT
	98.31

	NOTE 1: 
TT for each frequency and channel bandwidth is specified in Table 6.3B.1.2.5-2


Table 6.3B.1.2.5-2: Test Tolerance (Minimum output power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	1.0 dB
	1.3 dB
	1.3 dB

	40MHz < BW ≤ 100MHz
	1.3 dB
	1.3 dB
	1.3 dB


<< End of changes >>
