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<< Unchanged sections omitted >>
6.2D.1
UE maximum output power for UL MIMO
Editor’s Note:

- No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4. Testing with 1.5dB MPR as recommended by RAN4 has been covered in 6.2D.2.

- Implementation to verify ‘If UE is configured for transmission on single-antenna port, the requirements in clause 6.2.1 apply’ is still under discussion.

6.2D.1.1
Test purpose

To verify that the error of the UE maximum output power for UL MIMO does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

6.2D.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward that support UL MIMO.

NOTE: This test case can’t be performed due to lack of appropriate test points.
6.2D.1.3
Minimum conformance requirements

For PC2 UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1.3-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2. For UE supporting UL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: image1.wmf]ú
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. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used. 

Table 6.2D.1.3-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


Table 6.2D.1.3-2: UL MIMO configuration in closed-loop spatial multiplexing scheme

	Transmission scheme
	DCI format
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0


If UE is configured for transmission on single-antenna port, the requirements in subclause 6.2.1 apply.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.1.

6.2D.1.4
Test description

6.2D.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 operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in Table 6.2D.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.2D.1.4.1-1: Test Configuration Table

NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4
1.
Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.2 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 uplink signals according to Annex G.0, G.1, G.2, G.3.0.

4.
The UL Reference Measurement Channel is set according to Table 6.2D.1.4.1-1.

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 6.2D.1.4.3.

6.2D.1.4.2
Test procedure

1.
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 6.2D.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with the condition 2TX_UL_MIMO in 38.508-1 [5] subclause 4.3.6.1.1.2.

2.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.

3.
Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of 1ms over all active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are under.

6.2D.1.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 ensuring Table 4.6.3-182 with the condition 2TX_UL_MIMO.

6.2D.1.5
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in Table 6.2D.1.5-1.

Table 6.2D.1.5-1: UE Power Class

	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n41
	
	
	26
	+2+TT/-31-TT 
	23
	+2+TT/-31-TT
	
	

	n77
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n78
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n79
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB

NOTE 2:
TT for each frequency and channel bandwidth is specified in Table 6.2D.1.5-2


Table 6.2D.1.5-2: Test Tolerance (UE maximum output power)

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0GHz

	BW ≤ 40MHz
	0.7 dB
	1.0 dB

	40MHz < BW ≤ 100MHz
	1.0 dB
	1.0 dB


<< Unchanged sections omitted >>
6.5.2.4.2
UTRA ACLR

6.5.2.4.2.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5.2.4.2.2
Test applicability

This test case applies for network signalling values NS_3U, NS_5U ,NS_43U, and NS_100 to all types of NR Power Class 3 UE release 15 and forward.
6.5.2.4.2.3
Minimum conformance requirements

UTRA adjacent channel leakage power ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRAACLR is specified for the first adjacent UTRA channel (UTRAACLR1) which centre frequency is ± 2.5 MHz from NR channel edge and for the 2nd adjacent UTRA channel (UTRAACLR2) which centre frequency is ± 7.5 MHz from NR channel edge. 

The UTRA channel power is measured with an RRC filter with roll-off factor =0.22 and bandwidth of 3.84 MHz. The assigned NR channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.5.2.4.1.3-1. 

If the measured adjacent channel power is greater than - 50dBm then the UTRAACLR1 and UTRAACLR2 shall be higher than the value specified in Table 6.5.2.4.2.3-1.

Table 6.5.2.4.2.3-1: UTRA ACLR requirement

	
	Power class 3

	UTRAACLR1
	33 dB

	UTRAACLR2
	36 dB


UTRA ACLR requirement is applicable when signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.

The normative reference for this requirement is TS 38.101-1 [2] clause 6.5.2.4.2.

<< End of changes >>
