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[bookmark: _Toc97300078]<Start of Changes>
6.2.1.1.1	Total Radiated Power (TRP) for FR1 NR Standalone (SA) in Browsing Mode with Hand Phantom
Editor’s note: This clause is incomplete. 
- 	Some aspects of initial conditions such as TAS OFF procedure and its applicability are FFS
-	MU/TT analysis is pending for all bands 
6.2.1.1.1.1	Test Purpose
To verify that the total radiated power (TRP) of a 5G NR FR1 UE, in browsing mode with Hand phantom only, 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.
6.2.1.1.1.2	Test applicability
This test case applies to all types of NR Power Class 2 and Power Class 3 UE [rRelease 17 and forward] that do not support Transmit Diversity
6.2.1.1.1.3	Minimum conformance requirements
The average measured total radiated power (TRP) of low, mid and high channel for handheld UE shall be higher than the average TRP requirement specified in subclauses 6.2.1.1 and 6.2.1.2. The averaging shall be done in linear scale for the TRP results of both right and left side of the phantom head in case of beside the head and hand phantom positions. For the hand phantom browsing mode position the averaging shall be done in linear scale for the TRP results of both right and left hand phantom measurements.

For UEs which do not support NR FR1 in stand-alone mode, EN-DC mode requirements apply. SA and EN-DC test case applicability is defined in Clause 4.3, and test case applicability based on power class capability is defined in Clause 4.4. The relevant test methodology is defined in Annexes A and B of this specification.
6.2.1.1.1.3.1	Hand phantom browsing mode
Hand phantom browsing mode positions are defined in Clause B.3.1. 
[bookmark: _Toc130573961]6.2.1.1.1.3.2	Minimum conformance requirements for NR FR1 in hand phantom browsing position
Handheld UE TRP minimum performance requirement for NR FR1 bands in the hand phantom browsing position and the primary mechanical mode are defined in Tables 6.2.1.1.1-1 and 6.2.1.1.1-2.
Table 6.2.1.1.1.3.1-1	Handheld PC3 UE TRP minimum performance requirement for NR FR1 bands in the hand phantom browsing position and the primary mechanical mode
	NR Band
	Bandwidth (MHz)
	Usage Scenario
	Power Class 3

	
	
	
	Average TRP (dBm)

	
	
	
	UE width ≤ 72mm
	UE width > 72mm

	n28
	20
	HL and HR
	
	

	n41
	100
	HL and HR
	
	

	n78
	100
	HL and HR
	
	

	n79
	100
	HL and HR
	
	



Table 6.2.1.1.1.3.1-2	Handheld PC2 UE TRP minimum performance requirement for NR FR1 bands in the hand phantom browsing position and the primary mechanical mode
	[bookmark: _Hlk127183155]NR Band
	Bandwidth (MHz)
	Usage Scenario
	Power Class 2

	
	
	
	Average TRP (dBm)

	
	
	
	UE width ≤ 72mm
	UE width > 72mm

	n28
	20
	HL and HR
	
	

	n41
	100
	HL and HR
	
	12.5

	n78
	100
	HL and HR
	
	13

	n79
	100
	HL and HR
	
	



The normative reference for this requirement is TS 38.161 [1] clause 6.2.1.
6.2.1.1.1.4	Test description
6.2.1.1.1.4.1	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 5.2. 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 5.3-1. The details of the uplink reference measurement channels (RMCs) mainly comprising the uplink modulation and uplink RB allocation are also specified in Table 5.3-1 . Configurations of PDSCH and PDCCH before measurement are specified in Annex A.0
The following steps are recommended as per TR 38.834 [10]:
· P-MPRc shall be 0 dB.
· FR1 TRP radiated conformance testing shall be performed with the UE consistently operating at maximum power level, e.g., Time-Averaged Algorithm (TAA) and other power back-off functions should be disabled. The above functions being OFF should be based on manufacturer declaration; if declared, then the manufacturer is required to provide a mechanism for the test lab to enable/disable the function.
· The NR SS should send continuous uplink power control “up” commands to the DUT to ensure the DUT’s transmitter is at maximum output power during the SA TRP and TRS test.
· It is recommended to disable Transmit Antenna Switching (TAS) as per the procedure defined in Annex A.3.6
Editor’s note: Refer to Annex A.3.6 for incomplete aspects of this procedure.
-	The applicability of this verification procedure is FFS. 
-	The criteria of confirming TAS-OFF based on above verification procedure is FFS. 
-	The below test procedure for TAS OFF is informative and not a mandated action for test lab to be done before UE TRP testing.
1.	For devices DUT containing multiple Tx antennas, it is recommendedit shall be ensured that the Tx Antenna Switching (TAS) function should be OFF, and the TRP should be measured for each Tx antenna individually. 
NOTE: The antenna with better TRP is identified as the primary antenna, and the corresponding TRP result will be used to determine the pass/fail compliance. Otherwise, tThe primary antenna should be selected based on manufacturer declaration. In the absence of manufacturer declaration, the antenna with better TRP is identified as the primary antenna, and the corresponding TRP result will be used to determine the pass/fail compliance. To ensure the TAS OFF testing, the manufacture should provide either software/guidance to lab to control which Tx antenna is used, or the pre-configured DUT locked at primary antenna.
12.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [2] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
23.	The parameter settings for the cell are set up according to TS 38.508-1 [2] subclause 4.4.3.
34.	Downlink signals are initially set up according to Annex C in TS 38.521-1 [11[C.0], [C.1], [C.2], and uplink signals according to [Annex G in TS. 38.521-1 [11]. G.0, G.1, G.2, G.3.0].
45.	The UL and DL parameters are set according to Table 5.3-1.
56.	Propagation conditions are set to Static.
67.	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 [2] clause 4.5. Message contents are defined in clause 6.2.1.4.3.
6.2.1.1.1.4.2	Test procedure
For TRP measurement, the evaluations shall be performed at maximum transmit power. The applicability rules for testing of UE power class in clause 4.4 shall be followed. The measurement procedure includes the following steps:
1. Place the DUT inside the QZ following the UE positioning guidelines defined in Annex B.3.1.
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 5.3-1. For any additional RMC parameters beyond Table 5.3-2, refer to Table 6.2.1.4.1-1 of TS 38.521-1 [11].. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3. Ensure the DUT transmits with its maximum power by continuously sending 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.
4. The TRP of the DUT is measured by sampling the radiated transmit power of the DUT with three-dimensional scan at various locations surrounding the device. Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
5. The measurement is performed with a constant sampling step in both theta () and phi () axes using any of the measurement grids and quadratures options outlined and applicable to TRP in Table A.4.2.12-1. Any of the measurement grids in Table A.4.2.12-1 could be used for testing. Measurements at theta = 0 and 180 degrees only require one measurement each. For test systems that cannot measure 180º EIRP, an extrapolation approach shall be adopted when generating the 3D antenna pattern and calculating TRP.
6. All the measured power values will be integrated to TRP, as defined in Annex A.4.5.1.
6.2.1.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions.
Table 6.2.1.4.3-1: PUSCH-Config
	Derivation Path: TS 38.508-1 [5], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



6.2.1.1.1.5	Test requirement
The TRP across low, mid and high channels tested with hand phantom browsing mode position shall be higher than test performance requirements shown in Table 6.2.1.1.1.5-1 for Power Class 3 and 6.2.1.1.1.5-2 for Power Class 2.
Table 6.2.1.1.1.5.1-1	Handheld PC3 UE TRP test requirements for NR FR1 bands in the hand phantom browsing position and the primary mechanical mode
	NR Band
	Bandwidth (MHz)
	Usage Scenario
	Power Class 3

	
	
	
	Average TRP (dBm)

	
	
	
	UE width ≤ 72mm
	UE width > 72mm

	n28
	20
	HL and HR
	
	

	n41
	100
	HL and HR
	
	

	n78
	100
	HL and HR
	
	

	n79
	100
	HL and HR
	
	



Table 6.2.1.1.1.5.1-1	Handheld PC2 UE TRP test requirements for NR FR1 bands in the hand phantom browsing position and the primary mechanical mode
	NR Band
	Bandwidth (MHz)
	Usage Scenario
	Power Class 2

	
	
	
	Average TRP (dBm)

	
	
	
	UE width ≤ 72mm
	UE width > 72mm

	n28
	20
	HL and HR
	
	

	n41
	100
	HL and HR
	
	12.5-TT

	n78
	100
	HL and HR
	
	13-TT

	n79
	100
	HL and HR
	
	



Table 6.2.1.1.1.3.1-3	Test Tolerance (NR FR1 TRP)
FFS
<End of changes>

