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1	Introduction
This contribution provides the text proposals for test method related aspects. 
2	References
[1] [bookmark: _Hlk60761037]R4-2317004, “WF on NR_FR1_TRP_TRS_enh,” vivo, 3GPP RAN4#108bis
[2] 3GPP TR 38.870 v0.6.0
3	Text Proposal to TR 38.870
[bookmark: OLE_LINK31]
--------------Start of text proposal 1-------------
[bookmark: _Toc148514395]4	General
[bookmark: _Toc148514396]4.1	Device types
The following device types are within the scope of enhanced FR1 TRP TRS WI:
-	Smartphone 
[bookmark: _Hlk87955420]-	Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx
-	wearable Redcap UE
-	Tablet
-	Laptop embedded equipment (LEE)
-	Laptop mounted equipment (LME)
[bookmark: _Toc148514397]4.2	Testing configuration
[bookmark: _Toc523402957][bookmark: _Toc42175180][bookmark: _Toc46355193][bookmark: _Toc148514398]4.2.1	UE use scenarios for TRP TRS test 
The following use scenarios are considered for TRP TRS test:
[bookmark: _Hlk87955626]-	Talk mode using head & hand phantom for narrow phones between 56 mm and 72 mm and for wide phones with a width >72 mm and <92 mm.
-	Browsing mode using hand phantom for narrow and wide phones
-	Using forearm phantom for wrist-worn devices
-	Free Space is used for devices not used in above-mentioned scenarios, other phantoms are not precluded for wearable devices
For smartphones, both browsing mode and talk mode shall be covered.
For wrist-worn Redcap devices, forearm phantom is the first priority. FFS other Redcap form factor devices.
For other device types, free space (FS) testing configuration is the first priority.
[bookmark: _Toc148514399]4.2.2	UE mechanical mode description 
The mechanical modes of a device under test (DUT) are declared by the manufacturer. A DUT shall have at least one mechanical mode. If only one mode is supported, then this is defined as the primary. If multiple modes are supported, the manufacturer can declare different primary mechanical modes applicable for different user scenarios, e.g., different primary mechanical mode for Browsing mode usage and Talk mode usage for the same UE.
[bookmark: _Toc148514400]4.3	Testing bands 
<Editor’s note: parameters for EN-DC and CA bands can be further added. >
[bookmark: _Toc148514401]4.3.1	General 
The frequency ranges in which NR can operate are identified as described in Table 4.3.1-1. 
Table 4.3.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz



The present technical report covers FR1 operating bands and FR1 non-standalone (NSA) operation mode with E-UTRA.
[bookmark: _Toc148514402]4.3.2	Operating bands  
Operating bands for NR FR1 are defined in Table 5.2-1 and Carrier Aggregation (CA) are defined in Clause 5.5A in TS 38.101-1 [3]. The operating bands for EN-DC are defined in Clause 5.5B in TS 38.101-3 [4].
[bookmark: _Toc95144968][bookmark: _Toc148514403]4.3.3	Test parameters for each band
The detailed test parameters for each band are defined in Table 4.3.3-1 and Table 4.3.3-2.
Table 4.3.3-1: NR FR1 TRP measurement parameters
	NR Band
	CBW
[MHz]
	SCS (kHz)
	UL modulation
	Range
	UL Carrier centre
[ARFCN]
	UL Carrier Center (MHz)
	DL Carrier centre
[ARFCN]
	DL Carrier Center (MHz)
	UL RB Allocation
(LCRB @ RBstart)
	DL configuration

	n1
	15
	15
	DFT-s-OFDM
QPSK
	Low
	385500
	1927.5
	423500
	2117.5
	36@18
	N/A

	
	
	
	
	Mid
	390000
	1950
	428000
	2140
	
	

	
	
	
	
	High
	394500
	1972.5
	432500
	2162.5
	
	

	n2
	15
	15
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	36@18
	N/A

	
	
	
	
	Mid
	376000
	1880
	392000
	1960
	
	

	
	
	
	
	High
	380500
	1902.5
	396500
	1982.5
	
	

	n3
	20
	15
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	363000
	1815
	50@25
	N/A

	
	
	
	
	Mid
	349500
	1747.5
	368500
	1842.5
	
	

	
	
	
	
	High
	355000
	1775
	374000
	1870
	
	

	n5
	15
	15
	DFT-s-OFDM
QPSK
	Low
	166300
	831.5
	175300
	876.5
	36@18
	N/A

	
	
	
	
	Mid
	167300
	836.5
	176300
	881.5
	
	

	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n7
	15
	15
	DFT-s-OFDM
QPSK
	Low
	501500
	2507.5
	525500
	2627.5
	36@18
	N/A

	
	
	
	
	Mid
	507000
	2535
	531000
	2655
	
	

	
	
	
	
	High
	512500
	2562.5
	536500
	2682.5
	
	

	n8
	15
	15
	DFT-s-OFDM
QPSK
	Low
	177500
	887.5
	186500
	932.5
	36@18
	N/A

	
	
	
	
	Mid
	179500
	897.5
	188500
	942.5
	
	

	
	
	
	
	High
	181500
	907.5
	190500
	952.5
	
	

	n12
	10
	15
	DFT-s-OFDM
QPSK
	Low
	140800
	704
	146800
	734
	25@12
	N/A

	
	
	
	
	Mid
	141500
	707.5
	147500
	737.5
	
	

	
	
	
	
	High
	142200
	711
	148200
	741
	
	

	n14
	10
	15
	DFT-s-OFDM
QPSK
	Low
	158600
	793
	152600
	763
	25@12
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n20
	15
	15
	DFT-s-OFDM
QPSK
	Low
	167900
	839.5
	159700
	798.5
	36@18
	N/A

	
	
	
	
	Mid
	169400
	847
	161200
	806
	
	

	
	
	
	
	High
	170900
	854.5
	162700
	813.5
	
	

	n25
	15
	15
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	36@18
	N/A

	
	
	
	
	Mid
	376500
	1882.5
	392500
	1962.5
	
	

	
	
	
	
	High
	381500
	1907.5
	397500
	1987.5
	
	

	n26
	10
	15
	DFT-s-OFDM
QPSK
	Low
	163800
	819
	172800
	864
	25@12
	N/A

	
	
	
	
	Mid
	166300
	831.5
	175300
	876.5
	
	

	
	
	
	
	High
	168800
	844
	177800
	889
	
	

	n28
	20
	15
	DFT-s-OFDM
QPSK
	Low
	142600
	713
	153600
	768
	50@25
	N/A

	
	
	
	
	Mid
	145600
	728
	156600
	783
	
	

	
	
	
	
	High
	147600
	738
	158600
	793
	
	

	n30
	10
	15
	DFT-s-OFDM
QPSK
	Low
	462000
	2310
	471000
	2355
	25@12
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n34
	10
	15
	DFT-s-OFDM
QPSK
	Low
	403000
	2015
	403000
	2015
	25@12
	N/A

	
	
	
	
	Mid
	403500
	2017.5
	403500
	2017.5
	
	

	
	
	
	
	High
	404000
	2020
	404000
	2020
	
	

	n38
	15
	15
	DFT-s-OFDM
QPSK
	Low
	515500
	2577.5
	515500
	2577.5
	36@18
	N/A

	
	
	
	
	Mid
	519000
	2595
	519000
	2595
	
	

	
	
	
	
	High
	522500
	2612.5
	522500
	2612.5
	
	

	n39
	20
	15
	DFT-s-OFDM
QPSK
	Low
	378000
	1890
	378000
	1890
	50@25
	N/A

	
	
	
	
	Mid
	380000
	1900
	380000
	1900
	
	

	
	
	
	
	High
	382000
	1910
	382000
	1910
	
	

	n40
	30
	15
	DFT-s-OFDM
QPSK
	Low
	463000
	2315
	463000
	2315
	TBD
	N/A

	
	
	
	
	Mid
	470000
	2350
	470000
	2350
	
	

	
	
	
	
	High
	477000
	2385
	477000
	2385
	
	

	n41
	100
	30
	DFT-s-OFDM
QPSK
	Low
	509202
	2546.01
	509202
	2546.01
	135@67
	N/A

	
	
	
	
	Mid
	518598
	2592.99
	518598
	2592.99
	
	

	
	
	
	
	High
	528000
	2640
	528000
	2640
	
	

	n48
	20
	15
	DFT-s-OFDM
QPSK
	Low
	637334
	3560.01
	637334
	3560.01
	50@25
	N/A

	
	
	
	
	Mid
	641666
	3624.99
	641666
	3624.99
	
	

	
	
	
	
	High
	646000
	3690
	646000
	3690
	
	

	n50
	20
	15
	DFT-s-OFDM
QPSK
	Low
	288400
	1442
	288400
	1442
	50@25
	N/A

	
	
	
	
	Mid
	294900
	1474.5
	294900
	1474.5
	
	

	
	
	
	
	High
	301400
	1507
	301400
	1507
	
	

	n51
	5
	15
	DFT-s-OFDM
QPSK
	Low
	285900
	1429.5
	285900
	1429.5
	12@6
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n53
	10
	15
	DFT-s-OFDM
QPSK
	Low
	497700
	2488.5
	497700
	2488.5
	25@12
	N/A

	
	
	
	
	Mid
	497860
	2489.3
	497860
	2489.3
	
	

	
	
	
	
	High
	498000
	2490
	498000
	2490
	
	

	n65
	15
	15
	DFT-s-OFDM
QPSK
	Low
	423500
	2117.5
	423500
	2117.5
	36@18
	N/A

	
	
	
	
	Mid
	431000
	2155
	431000
	2155
	
	

	
	
	
	
	High
	438500
	2192.5
	438500
	2192.5
	
	

	n66
	20 (20+20)
	15
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	424000
	2120
	50@25
	N/A

	
	
	
	
	Mid
	349000
	1745
	429000
	2145
	
	

	
	
	
	
	High
	354000
	1770
	434000
	2170
	
	

	n70
	15 (15+15)
	15
	DFT-s-OFDM
QPSK
	Low
	340500
	1702.5
	400500
	2002.5
	36@18
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n71
	10
	15
	DFT-s-OFDM
QPSK
	Low
	133600
	668
	124400
	622
	25@12
	N/A

	
	
	
	
	Mid
	136100
	680.5
	126900
	634.5
	
	

	
	
	
	
	High
	138600
	693
	129400
	647
	
	

	n74
	15
	15
	DFT-s-OFDM
QPSK
	Low
	286900
	1434.5
	296500
	1482.5
	36@18
	N/A

	
	
	
	
	Mid
	289700
	1448.5
	299300
	1496.5
	
	

	
	
	
	
	High
	292500
	1462.5
	302100
	1510.5
	
	

	n77
	100
	30
	DFT-s-OFDM
QPSK
	Low
	623334
	3350.01
	623334
	3350.01
	135@67
	N/A

	
	
	
	
	Mid
	650000
	3750
	650000
	3750
	
	

	
	
	
	
	High
	676666
	4149.99
	676666
	4149.99
	
	

	n78
	100
	30
	DFT-s-OFDM
QPSK
	Low
	623334
	3350.01
	623334
	3350.01
	135@67
	N/A

	
	
	
	
	Mid
	636666
	3549.99
	636666
	3549.99
	
	

	
	
	
	
	High
	650000
	3750
	650000
	3750
	
	

	n79
	100
	30
	DFT-s-OFDM
QPSK
	Low
	696668
	4450.02
	696668
	4450.02
	135@67
	N/A

	
	
	
	
	Mid
	713334
	4700.01
	713334
	4700.01
	
	

	
	
	
	
	High
	730000
	4950
	730000
	4950
	
	

	n80
	20
	15
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	N/A
	N/A
	50@25
	N/A

	
	
	
	
	Mid
	349500
	1747.5
	N/A
	N/A
	
	

	
	
	
	
	High
	355000
	1775
	N/A
	N/A
	
	

	n81
	15
	15
	DFT-s-OFDM
QPSK
	Low
	177500
	887.5
	N/A
	N/A
	36@18
	N/A

	
	
	
	
	Mid
	179500
	897.5
	N/A
	N/A
	
	

	
	
	
	
	High
	181500
	907.5
	N/A
	N/A
	
	

	n82
	15
	15
	DFT-s-OFDM
QPSK
	Low
	167900
	839.5
	N/A
	N/A
	36@18
	N/A

	
	
	
	
	Mid
	169400
	847
	N/A
	N/A
	
	

	
	
	
	
	High
	170900
	854.5
	N/A
	N/A
	
	

	n83
	15
	15
	DFT-s-OFDM
QPSK
	Low
	142100
	710.5
	N/A
	N/A
	36@18
	N/A

	
	
	
	
	Mid
	145100
	725.5
	N/A
	N/A
	
	

	
	
	
	
	High
	148100
	740.5
	N/A
	N/A
	
	

	n84
	15
	15
	DFT-s-OFDM
QPSK
	Low
	385500
	1927.5
	N/A
	N/A
	36@18
	N/A

	
	
	
	
	Mid
	390000
	1950
	N/A
	N/A
	
	

	
	
	
	
	High
	394500
	1972.5
	N/A
	N/A
	
	

	n86
	20
	15
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	N/A
	N/A
	50@25
	N/A

	
	
	
	
	Mid
	349000
	1745
	N/A
	N/A
	
	

	
	
	
	
	High
	354000
	1770
	N/A
	N/A
	
	

	N95
	10
	15
	DFT-s-OFDM
QPSK
	Low
	403000
	2015
	N/A
	N/A
	50@25
	N/A

	
	
	
	
	Mid
	403500
	2017.5
	N/A
	N/A
	
	

	
	
	
	
	High
	404000
	2020
	N/A
	N/A
	
	



Table 4.3.3-2: NR FR1 TRS measurement parameters
	NR Band
	CBW
(MHz)
	SCS (kHz)
	DL modulation
	UL modulation
	Range
	UL Carrier centre
[ARFCN]
	UL Carrier Center (MHz)
	DL Carrier centre
[ARFCN]
	DL Carrier Center (MHz)
	UL RB Allocation
(LCRB @ RBstart)
	DL Configuration (FULL RB, LCRB @ RBstart)

	n1
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	385500
	1927.5
	423500
	2117.5
	75@4
	79@0

	
	
	
	
	
	Mid
	390000
	1950
	428000
	2140
	
	

	
	
	
	
	
	High
	394500
	1972.5
	432500
	2162.5
	
	

	n2
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	50@29
	79@0

	
	
	
	
	
	Mid
	376000
	1880
	392000
	1960
	
	

	
	
	
	
	
	High
	380500
	1902.5
	396500
	1982.5
	
	

	n3
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	363000
	1815
	50@56
	106@0

	
	
	
	
	
	Mid
	349500
	1747.5
	368500
	1842.5
	
	

	
	
	
	
	
	High
	355000
	1775
	374000
	1870
	
	

	n5
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	166300
	831.5
	175300
	876.5
	25@54
	79@0

	
	
	
	
	
	Mid
	167300
	836.5
	176300
	881.5
	
	

	
	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n7
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	501500
	2507.5
	525500
	2627.5
	75@4
	79@0

	
	
	
	
	
	Mid
	507000
	2535
	531000
	2655
	
	

	
	
	
	
	
	High
	512500
	2562.5
	536500
	2682.5
	
	

	n8
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	177500
	887.5
	186500
	932.5
	25@54
	79@0

	
	
	
	
	
	Mid
	179500
	897.5
	188500
	942.5
	
	

	
	
	
	
	
	High
	181500
	907.5
	190500
	952.5
	
	

	n12
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	140800
	704
	146800
	734
	20@32
	52@0

	
	
	
	
	
	Mid
	141500
	707.5
	147500
	737.5
	
	

	
	
	
	
	
	High
	142200
	711
	148200
	741
	
	

	n14
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	158600
	793
	152600
	763
	20@32
	52@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n20
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	167900
	839.5
	159700
	798.5
	20@11
	79@0

	
	
	
	
	
	Mid
	169400
	847
	161200
	806
	
	

	
	
	
	
	
	High
	170900
	854.5
	162700
	813.5
	
	

	n25
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	50@29
	79@0

	
	
	
	
	
	Mid
	376500
	1882.5
	392500
	1962.5
	
	

	
	
	
	
	
	High
	381500
	1907.5
	397500
	1987.5
	
	

	n26
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	163800
	819
	172800
	864
	25@27
	52@0

	
	
	
	
	
	Mid
	166300
	831.5
	175300
	876.5
	
	

	
	
	
	
	
	High
	168800
	844
	177800
	889
	
	

	n28
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	142600
	713
	153600
	768
	25@81
	106@0

	
	
	
	
	
	Mid
	145600
	728
	156600
	783
	
	

	
	
	
	
	
	High
	147600
	738
	158600
	793
	
	

	n30
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	462000
	2310
	471000
	2355
	20@32
	52@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n34
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	403000
	2015
	403000
	2015
	50@0
	52@0

	
	
	
	
	
	Mid
	403500
	2017.5
	403500
	2017.5
	
	

	
	
	
	
	
	High
	404000
	2020
	404000
	2020
	
	

	n38
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	515500
	2577.5
	515500
	2577.5
	75@0
	79@0

	
	
	
	
	
	Mid
	519000
	2595
	519000
	2595
	
	

	
	
	
	
	
	High
	522500
	2612.5
	522500
	2612.5
	
	

	n39
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	378000
	1890
	378000
	1890
	100@0
	106@0

	
	
	
	
	
	Mid
	380000
	1900
	380000
	1900
	
	

	
	
	
	
	
	High
	382000
	1910
	382000
	1910
	
	

	n40
	30
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	463000
	2315
	463000
	2315
	160@0
	160@0

	
	
	
	
	
	Mid
	470000
	2350
	470000
	2350
	
	

	
	
	
	
	
	High
	477000
	2385
	477000
	2385
	
	

	n41
	100
	30
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	509202
	2546.01
	509202
	2546.01
	270@0
	273@0

	
	
	
	
	
	Mid
	518598
	2592.99
	518598
	2592.99
	
	

	
	
	
	
	
	High
	528000
	2640
	528000
	2640
	
	

	n48
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	637334
	3560.01
	637334
	3560.01
	100@0
	106@0

	
	
	
	
	
	Mid
	641666
	3624.99
	641666
	3624.99
	
	

	
	
	
	
	
	High
	646000
	3690
	646000
	3690
	
	

	n50
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	288400
	1442
	288400
	1442
	100@0
	106@0

	
	
	
	
	
	Mid
	294900
	1474.5
	294900
	1474.5
	
	

	
	
	
	
	
	High
	301400
	1507
	301400
	1507
	
	

	n51
	5
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	285900
	1429.5
	285900
	1429.5
	25@0
	25@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n53
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	497700
	2488.5
	497700
	2488.5
	50@0
	52@0

	
	
	
	
	
	Mid
	497860
	2489.3
	497860
	2489.3
	
	

	
	
	
	
	
	High
	498000
	2490
	498000
	2490
	
	

	n65
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	423500
	2117.5
	423500
	2117.5
	75@4
	79@0

	
	
	
	
	
	Mid
	431000
	2155
	431000
	2155
	
	

	
	
	
	
	
	High
	438500
	2192.5
	438500
	2192.5
	
	

	n66
	20 (20+20)
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	344000
	1720
	424000
	2120
	100@6
	106@0

	
	
	
	
	
	Mid
	349000
	1745
	429000
	2145
	
	

	
	
	
	
	
	High
	354000
	1770
	434000
	2170
	
	

	n70
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	340500
	1702.5
	400500
	2002.5
	75@4
	79@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n71
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	133600
	668
	124400
	622
	25@0
	52@0

	
	
	
	
	
	Mid
	136100
	680.5
	126900
	634.5
	
	

	
	
	
	
	
	High
	138600
	693
	129400
	647
	
	

	n74
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	286900
	1434.5
	296500
	1482.5
	25@54
	79@0

	
	
	
	
	
	Mid
	289700
	1448.5
	299300
	1496.5
	
	

	
	
	
	
	
	High
	292500
	1462.5
	302100
	1510.5
	
	

	n75 SDL
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	N/A
	N/A
	287900
	1439.5
	NA
	79@0

	
	
	
	
	
	Mid
	N/A
	N/A
	294900
	1474.5
	
	

	
	
	
	
	
	High
	N/A
	N/A
	301900
	1509.5
	
	

	n76 SDL
	5
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	N/A
	N/A
	285900
	1429.5
	NA
	25@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n77
	100
	30
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	623334
	3350.01
	623334
	3350.01
	270@0
	273@0

	
	
	
	
	
	Mid
	650000
	3750
	650000
	3750
	
	

	
	
	
	
	
	High
	676666
	4149.99
	676666
	4149.99
	
	

	n78
	100
	30
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	623334
	3350.01
	623334
	3350.01
	270@0
	273@0

	
	
	
	
	
	Mid
	636666
	3549.99
	636666
	3549.99
	
	

	
	
	
	
	
	High
	650000
	3750
	650000
	3750
	
	

	n79
	100
	30
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	696668
	4450.02
	696668
	4450.02
	270@0
	273@0

	
	
	
	
	
	Mid
	713334
	4700.01
	713334
	4700.01
	
	

	
	
	
	
	
	High
	730000
	4950
	730000
	4950
	
	




[bookmark: _Hlk127560245]The detailed testing parameters for each band for RedCap UE is defined in Table 4.3.3-3 and Table 4.3.3-4.
Table 4.3.3-3: NR FR1 TRP measurement parameters for RedCap UE
	NR Band
	CBW
[MHz]
	SCS (kHz)
	UL modulation
	Range
	UL Carrier centre
[ARFCN]
	UL Carrier Center (MHz)
	DL Carrier centre
[ARFCN]
	DL Carrier Center (MHz)
	UL RB Allocation
(LCRB @ RBstart)
	DL configuration

	n1
	15
	15
	DFT-s-OFDM
QPSK
	Low
	385500
	1927.5
	423500
	2117.5
	36@18
	N/A

	
	
	
	
	Mid
	390000
	1950
	428000
	2140
	
	

	
	
	
	
	High
	394500
	1972.5
	432500
	2162.5
	
	

	n2
	15
	15
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	36@18
	N/A

	
	
	
	
	Mid
	376000
	1880
	392000
	1960
	
	

	
	
	
	
	High
	380500
	1902.5
	396500
	1982.5
	
	

	n3
	15
	15
	DFT-s-OFDM
QPSK
	Low
	343500
	1717.5
	362500
	1812.5
	36@18
	N/A

	
	
	
	
	Mid
	349500
	1747.5
	368500
	1842.5
	
	

	
	
	
	
	High
	355500
	1777.5
	374500
	1872.5
	
	

	n5
	15
	15
	DFT-s-OFDM
QPSK
	Low
	166300
	831.5
	175300
	876.5
	36@18
	N/A

	
	
	
	
	Mid
	167300
	836.5
	176300
	881.5
	
	

	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n7
	15
	15
	DFT-s-OFDM
QPSK
	Low
	501500
	2507.5
	525500
	2627.5
	36@18
	N/A

	
	
	
	
	Mid
	507000
	2535
	531000
	2655
	
	

	
	
	
	
	High
	512500
	2562.5
	536500
	2682.5
	
	

	n8
	15
	15
	DFT-s-OFDM
QPSK
	Low
	177500
	887.5
	186500
	932.5
	36@18
	N/A

	
	
	
	
	Mid
	179500
	897.5
	188500
	942.5
	
	

	
	
	
	
	High
	181500
	907.5
	190500
	952.5
	
	

	n12
	10
	15
	DFT-s-OFDM
QPSK
	Low
	140800
	704
	146800
	734
	25@12
	N/A

	
	
	
	
	Mid
	141500
	707.5
	147500
	737.5
	
	

	
	
	
	
	High
	142200
	711
	148200
	741
	
	

	n14
	10
	15
	DFT-s-OFDM
QPSK
	Low
	158600
	793
	152600
	763
	25@12
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n20
	15
	15
	DFT-s-OFDM
QPSK
	Low
	167900
	839.5
	159700
	798.5
	36@18
	N/A

	
	
	
	
	Mid
	169400
	847
	161200
	806
	
	

	
	
	
	
	High
	170900
	854.5
	162700
	813.5
	
	

	n25
	15
	15
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	36@18
	N/A

	
	
	
	
	Mid
	376500
	1882.5
	392500
	1962.5
	
	

	
	
	
	
	High
	381500
	1907.5
	397500
	1987.5
	
	

	n26
	15
	15
	DFT-s-OFDM
QPSK
	Low
	164300
	821.5
	173300
	866.5
	36@18
	N/A

	
	
	
	
	Mid
	166300
	831.5
	175300
	876.5
	
	

	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n28
	15
	15
	DFT-s-OFDM
QPSK
	Low
	142100
	710.5
	153100
	765.5
	36@18
	N/A

	
	
	
	
	Mid
	145100
	725.5
	156100
	780.5
	
	

	
	
	
	
	High
	148100
	740.5
	159100
	795.5
	
	

	n30
	10
	15
	DFT-s-OFDM
QPSK
	Low
	462000
	2310
	471000
	2355
	25@12
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n34
	10
	15
	DFT-s-OFDM
QPSK
	Low
	403000
	2015
	403000
	2015
	25@12
	N/A

	
	
	
	
	Mid
	403500
	2017.5
	403500
	2017.5
	
	

	
	
	
	
	High
	404000
	2020
	404000
	2020
	
	

	n38
	15
	15
	DFT-s-OFDM
QPSK
	Low
	515500
	2577.5
	515500
	2577.5
	36@18
	N/A

	
	
	
	
	Mid
	519000
	2595
	519000
	2595
	
	

	
	
	
	
	High
	522500
	2612.5
	522500
	2612.5
	
	

	n39
	15
	15
	DFT-s-OFDM
QPSK
	Low
	377500
	1887.5
	377500
	1887.5
	36@18
	N/A

	
	
	
	
	Mid
	380000
	1900
	380000
	1900
	
	

	
	
	
	
	High
	382500
	1912.5
	382500
	1912.5
	
	

	n40
	15
	15
	DFT-s-OFDM
QPSK
	Low
	461500
	2307.5
	461500
	2307.5
	36@18
	N/A

	
	
	
	
	Mid
	470000
	2350
	470000
	2350
	
	

	
	
	
	
	High
	478500
	2392.5
	478500
	2392.5
	
	

	n41
	15
	15
	DFT-s-OFDM
QPSK
	Low
	500700
	2503.5
	500700
	2503.5
	36@18
	N/A

	
	
	
	
	Mid
	518601
	2593.005
	518601
	2593.005
	
	

	
	
	
	
	High
	536499
	2682.495
	536499
	2682.495
	
	

	n48
	15
	15
	DFT-s-OFDM
QPSK
	Low
	637168
	3557.52
	637168
	3557.52
	36@18
	N/A

	
	
	
	
	Mid
	641666
	3624.99
	641666
	3624.99
	
	

	
	
	
	
	High
	646166
	3692.49
	646166
	3692.49
	
	

	n50
	15
	15
	DFT-s-OFDM
QPSK
	Low
	287900
	1439.5
	287900
	1439.5
	36@18
	N/A

	
	
	
	
	Mid
	294900
	1474.5
	294900
	1474.5
	
	

	
	
	
	
	High
	301900
	1509.5
	301900
	1509.5
	
	

	n51
	5
	15
	DFT-s-OFDM
QPSK
	Low
	285900
	1429.5
	285900
	1429.5
	12@6
	N/A

	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	High
	
	
	
	
	
	

	n53
	10
	15
	DFT-s-OFDM
QPSK
	Low
	497700
	2488.5
	497700
	2488.5
	25@12
	N/A

	
	
	
	
	Mid
	497860
	2489.3
	497860
	2489.3
	
	

	
	
	
	
	High
	498000
	2490
	498000
	2490
	
	

	n65
	15
	15
	DFT-s-OFDM
QPSK
	Low
	423500
	2117.5
	423500
	2117.5
	36@18
	N/A

	
	
	
	
	Mid
	431000
	2155
	431000
	2155
	
	

	
	
	
	
	High
	438500
	2192.5
	438500
	2192.5
	
	

	n71
	10
	15
	DFT-s-OFDM
QPSK
	Low
	133600
	668
	124400
	622
	25@12
	N/A

	
	
	
	
	Mid
	136100
	680.5
	126900
	634.5
	
	

	
	
	
	
	High
	138600
	693
	129400
	647
	
	

	n74
	15
	15
	DFT-s-OFDM
QPSK
	Low
	286900
	1434.5
	296500
	1482.5
	36@18
	N/A

	
	
	
	
	Mid
	289700
	1448.5
	299300
	1496.5
	
	

	
	
	
	
	High
	292500
	1462.5
	302100
	1510.5
	
	

	n77
	15
	15
	DFT-s-OFDM
QPSK
	Low
	620500
	3307.5
	620500
	3307.5
	36@18
	N/A

	
	
	
	
	Mid
	650000
	3750
	650000
	3750
	
	

	
	
	
	
	High
	679500
	4192.5
	679500
	4192.5
	
	

	n78
	15
	15
	DFT-s-OFDM
QPSK
	Low
	620500
	3307.5
	620500
	3307.5
	36@18
	N/A

	
	
	
	
	Mid
	636666
	3549.99
	636666
	3549.99
	
	

	
	
	
	
	High
	652832
	3792.48
	652832
	3792.48
	
	

	n79
	20
	15
	DFT-s-OFDM
QPSK
	Low
	694000
	4410
	694000
	4410
	50@25
	N/A

	
	
	
	
	Mid
	713333
	4699.995
	713333
	4699.995
	
	

	
	
	
	
	High
	732667
	4990.005
	732667
	4990.005
	
	



Table 4.3.3-4: NR FR1 TRS measurement parameters for RedCap UE
	NR Band
	CBW
(MHz)
	SCS (kHz)
	DL modulation
	UL modulation
	Range
	UL Carrier centre
[ARFCN]
	UL Carrier Center (MHz)
	DL Carrier centre
[ARFCN]
	DL Carrier Center (MHz)
	UL RB Allocation
(LCRB @ RBstart)
	DL Configuration (FULL RB, LCRB @ RBstart)

	n1
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	385500
	1927.5
	423500
	2117.5
	75@4
	79@0

	
	
	
	
	
	Mid
	390000
	1950
	428000
	2140
	
	

	
	
	
	
	
	High
	394500
	1972.5
	432500
	2162.5
	
	

	n2
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	50@29
	79@0

	
	
	
	
	
	Mid
	376000
	1880
	392000
	1960
	
	

	
	
	
	
	
	High
	380500
	1902.5
	396500
	1982.5
	
	

	n3
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	343500
	1717.5
	362500
	1812.5
	50@29
	79@0

	
	
	
	
	
	Mid
	349500
	1747.5
	368500
	1842.5
	
	

	
	
	
	
	
	High
	355500
	1777.5
	374500
	1872.5
	
	

	n5
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	166300
	831.5
	175300
	876.5
	25@54
	79@0

	
	
	
	
	
	Mid
	167300
	836.5
	176300
	881.5
	
	

	
	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n7
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	501500
	2507.5
	525500
	2627.5
	75@4
	79@0

	
	
	
	
	
	Mid
	507000
	2535
	531000
	2655
	
	

	
	
	
	
	
	High
	512500
	2562.5
	536500
	2682.5
	
	

	n8
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	177500
	887.5
	186500
	932.5
	25@54
	79@0

	
	
	
	
	
	Mid
	179500
	897.5
	188500
	942.5
	
	

	
	
	
	
	
	High
	181500
	907.5
	190500
	952.5
	
	

	n12
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	140800
	704
	146800
	734
	20@32
	52@0

	
	
	
	
	
	Mid
	141500
	707.5
	147500
	737.5
	
	

	
	
	
	
	
	High
	142200
	711
	148200
	741
	
	

	n14
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	158600
	793
	152600
	763
	20@32
	52@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n20
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	167900
	839.5
	159700
	798.5
	20@11
	79@0

	
	
	
	
	
	Mid
	169400
	847
	161200
	806
	
	

	
	
	
	
	
	High
	170900
	854.5
	162700
	813.5
	
	

	n25
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	371500
	1857.5
	387500
	1937.5
	50@29
	79@0

	
	
	
	
	
	Mid
	376500
	1882.5
	392500
	1962.5
	
	

	
	
	
	
	
	High
	381500
	1907.5
	397500
	1987.5
	
	

	n26
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	164300
	821.5
	173300
	866.5
	25@54
	79@0

	
	
	
	
	
	Mid
	166300
	831.5
	175300
	876.5
	
	

	
	
	
	
	
	High
	168300
	841.5
	177300
	886.5
	
	

	n28
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	142100
	710.5
	153100
	765.5
	25@54
	79@0

	
	
	
	
	
	Mid
	145100
	725.5
	156100
	780.5
	
	

	
	
	
	
	
	High
	148100
	740.5
	159100
	795.5
	
	

	n30
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	462000
	2310
	471000
	2355
	20@32
	52@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n34
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	403000
	2015
	403000
	2015
	50@0
	52@0

	
	
	
	
	
	Mid
	403500
	2017.5
	403500
	2017.5
	
	

	
	
	
	
	
	High
	404000
	2020
	404000
	2020
	
	

	n38
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	515500
	2577.5
	515500
	2577.5
	75@0
	79@0

	
	
	
	
	
	Mid
	519000
	2595
	519000
	2595
	
	

	
	
	
	
	
	High
	522500
	2612.5
	522500
	2612.5
	
	

	n39
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	377500
	1887.5
	377500
	1887.5
	75@0
	79@0

	
	
	
	
	
	Mid
	380000
	1900
	380000
	1900
	
	

	
	
	
	
	
	High
	382500
	1912.5
	382500
	1912.5
	
	

	n40
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	461500
	2307.5
	461500
	2307.5
	75@0
	79@0

	
	
	
	
	
	Mid
	470000
	2350
	470000
	2350
	
	

	
	
	
	
	
	High
	478500
	2392.5
	478500
	2392.5
	
	

	n41
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	500700
	2503.5
	500700
	2503.5
	75@0
	79@0

	
	
	
	
	
	Mid
	518601
	2593.005
	518601
	2593.005
	
	

	
	
	
	
	
	High
	536499
	2682.495
	536499
	2682.495
	
	

	n48
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	637168
	3557.52
	637168
	3557.52
	75@0
	79@0

	
	
	
	
	
	Mid
	641666
	3624.99
	641666
	3624.99
	
	

	
	
	
	
	
	High
	646166
	3692.49
	646166
	3692.49
	
	

	n50
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	287900
	1439.5
	287900
	1439.5
	75@0
	79@0

	
	
	
	
	
	Mid
	294900
	1474.5
	294900
	1474.5
	
	

	
	
	
	
	
	High
	301900
	1509.5
	301900
	1509.5
	
	

	n51
	5
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	285900
	1429.5
	285900
	1429.5
	25@0
	25@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n53
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	497700
	2488.5
	497700
	2488.5
	50@0
	52@0

	
	
	
	
	
	Mid
	497860
	2489.3
	497860
	2489.3
	
	

	
	
	
	
	
	High
	498000
	2490
	498000
	2490
	
	

	n65
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	423500
	2117.5
	423500
	2117.5
	75@4
	79@0

	
	
	
	
	
	Mid
	431000
	2155
	431000
	2155
	
	

	
	
	
	
	
	High
	438500
	2192.5
	438500
	2192.5
	
	

	n70
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	340500
	1702.5
	400500
	2002.5
	75@4
	79@0

	
	
	
	
	
	Mid
	
	
	
	
	
	

	
	
	
	
	
	High
	
	
	
	
	
	

	n71
	10
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	133600
	668
	124400
	622
	25@0
	52@0

	
	
	
	
	
	Mid
	136100
	680.5
	126900
	634.5
	
	

	
	
	
	
	
	High
	138600
	693
	129400
	647
	
	

	n74
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	286900
	1434.5
	296500
	1482.5
	25@54
	79@0

	
	
	
	
	
	Mid
	289700
	1448.5
	299300
	1496.5
	
	

	
	
	
	
	
	High
	292500
	1462.5
	302100
	1510.5
	
	

	n77
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	620500
	3307.5
	620500
	3307.5
	75@0
	79@0

	
	
	
	
	
	Mid
	650000
	3750
	650000
	3750
	
	

	
	
	
	
	
	High
	679500
	4192.5
	679500
	4192.5
	
	

	n78
	15
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	620500
	3307.5
	620500
	3307.5
	75@0
	79@0

	
	
	
	
	
	Mid
	636666
	3549.99
	636666
	3549.99
	
	

	
	
	
	
	
	High
	652832
	3792.48
	652832
	3792.48
	
	

	n79
	20
	15
	CP-OFDM QPSK
	DFT-s-OFDM
QPSK
	Low
	694000
	4410
	694000
	4410
	100@0
	106@0

	
	
	
	
	
	Mid
	713333
	4699.995
	713333
	4699.995
	
	

	
	
	
	
	
	High
	732667
	4990.005
	732667
	4990.005
	
	



4.3.4	EN-DC band combinations
<Editor’s note: Example EN-DC combinations can be further added. >
Principle of EN-DC band combinations selection for FR1 TRP TRS OTA testing: 
1)	Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.  
2)	For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).
Table 4.3.4-1: Measurement parameters for example inter-band EN-DC band combinations (two bands)
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	DC_1A_n78A
	Note1
	Note2

	DC_1A_n79A
	Note1
	Note2

	Note 1:	As per TS 37.544 [14], Clause 5.3 and 5.4 (Measurement frequencies for E-UTRA FDD and TDD).
Note 2:	As per Table 4.3-1 and Table 4.3-2 in this specification. The measurement parameters for NR Low Mid High ranges correspond to E-UTRA Low Mid High ranges respectively.



With the above basic principle and EN-DC example band combination, the selection logic for testing is defined by the decision tree below.

[image: 图示

描述已自动生成]
Figure 4.3.4-1: Decision tree to select the EN-DC band combination for TRP/TRS testing

4.3.5	CA band combinations
<Editor’s note: Example CA combinations can be further added. >


--------------End of text proposal 1-------------


--------------Start of text proposal 2-------------
[bookmark: _Toc148514428]7.4	TRP Test procedure 
 <Editor’s note: includes test procedure for both SA and EN-DC. Consider NR 1Tx, 2Tx, RedCap, and CA,>
[bookmark: _Toc148514429]7.4.1	General
For TRP and TRS testing in SA or EN-DC mode, measurements should be only performed at NR carrier. The LTE link antenna in EN-DC mode is used to provide a stable LTE link to the DUT without precise path loss or polarization control.
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. The measurement is performed with a constant sampling step of 15 degrees in both theta () and phi () axes for TRP measurement. This accounts for a total of 266 measurements for each of two orthogonal polarizations since measurements at theta = 0 and 180 degrees only require one measurement each. For some test system can not measure 180º EIRP, then the extrapolation approach can be adopted when generating the 3D antenna pattern. All of the measured power values will be integrated to TRP, as defined in Clause 5.1.1.
For TRP measurement, the evaluations shall be performed at maximum transmit power.
[bookmark: _Toc148514430]7.4.2	TRP test procedure for NR 1Tx configuration
[bookmark: _Toc21020167][bookmark: _Toc29812999][bookmark: _Toc29813265][bookmark: _Toc52565483][bookmark: _Toc148514431]7.4.2.1	UE configuration
[bookmark: _Hlk103727141]For devices containing multiple Tx antennas, the Tx Antenna Switching (TAS) function should be OFF, and the TRP should be measured for each Tx antenna individually. 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, the primary antenna should be selected based on manufacturer declaration. 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.  
For Standalone, the NR System Simulator (SS) and DUT shall be configured per TS 38.521-1 [5], section 6.2.1 (UE maximum output power) using the default settings specified in TS 38.521-1 [5] and TS 38.508-1 [7] as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Clause 4.3.
For EN-DC, the SS and DUT shall be configured per TS 38.521-3 [6], Section 6.2B.1 (UE Maximum Output Power for EN-DC) using the default settings specified in TS 38.521-3 [6] and TS 38.508-1 [7] as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Clause 4.3. The UL output power of LTE carrier should be set as a constant power of 10dBm, while measuring NR at maximum output power, i.e., with fixed p-MaxEUTRA-r15=10 dBm, and p-NR-FR1 not configured.
[bookmark: _Toc148514432]7.4.2.2	Test procedure
<Editor’s note: in general, RedCap test procedure is the same except for forearm positioning.>
For UE configured with 1Tx for NR carrier, SA or EN-DC mode, the measurement procedure includes the following steps:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 6.2.1.4.2 of TS 38.521-1 [5] and ensure the DUT transmits with its maximum power.
3)  Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
The TRP value is calculated using the TRP integration approaches outlined in Clause 5.1.1.
[bookmark: _Toc148514433]7.4.3	TRP test procedure for NR 2Tx configuration
<Editor’s note: this clause defines test procedure for single-layer UL MIMO, TxD >
[bookmark: _Toc148514434]7.4.3.1	UE configuration
In general, the UE 2Tx configuration can be categorized into two test cases, i.e., TxD and UL-MIMO. 
For TxD test case, the TRP should be measured with all the Tx antenna ON. For SA, the NR System Simulator (SS) and DUT shall be configured per TS 38.521-1 [5], section 6.2G.1 (UE maximum output power for Tx Diversity) using the default settings specified in TS 38.521-1 [5] and TS 38.508-1 [7] as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Clause 4.3 of this TR. 
FFS phase issue between 2Tx antennas under TxD configuration, e.g., with additional UE-specific configuration based on UE declaration.
For single-layer UL-MIMO, the baseline TRP measurement should be performed with all the Tx antenna ON. The detailed TPMI configuration for each UE type is as following: 
[bookmark: _Hlk146706955]	-	For non-coherent UE support fullpowerMode1, fixed TPMI index =2 as baseline configuration
-	For non-coherent UE does not support fullpowerMode1, single-layer UL-MIMO TRP testing is not required.
-	For coherent UE, two or four TPMI index from TPMI index =2~5 based on UE declaration.TBD

[bookmark: _Toc148514435]7.4.3.2	TxD TRP Test procedure
<Editor’s note: the study to mitigate or consider the phase between antennas unresolved issues is FFS >
For UE configured with 2Tx for TxD mode, the measurement procedure of TRP includes the following steps:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 6.2G.1.4.2 of TS 38.521-1 [5] and ensure the DUT transmits with its maximum power.
3)  Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
The TRP value is calculated using the TRP integration approaches outlined in Clause 5.1.1.

[bookmark: _Toc148514436]7.4.3.3	Single-layer UL-MIMO TRP Test procedure
For non-coherent UE support fullpowerMode1, the test procedure for single-layer UL-MIMO TRP Testing is as following:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following step 4 for ULFPTx in section 6.2D.1.4.2 of TS 38.521-1 [5] with the exception of UE configuration defined in clause 7.4.3.1 and ensure the DUT transmits with its maximum power.
3)  Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
The TRP value is calculated using the TRP integration approaches outlined in Clause 5.1.1.
For coherent UE UL-MIMO TRP testing, the common test procedure is FFSas following:.
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the link antenna following steps for ULFPTx in section 6.2D.1.4 of TS 38.521-1 [5] with the exception of UE configuration defined in clause 7.4.3.1 and ensure the DUT transmits with its maximum power.
3)  Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
There are two options to calculate the measured EIRPs for coherent UE:
- Option 1: The TRP value for each TPMI index is calculated using the TRP integration approaches outlined in Clause 5.1.1. The final TRP is the average of two/four TRPs measured under each declared TPMI index.
- Option 2: Selecting best EIRP value at each measurement point, the TRP value is calculated using the TRP integration approaches outlined in Clause 5.1.1.
The performance metric of above two options is FFS.
[bookmark: _Toc148514437]7.4.4	TRP test procedure for NR CA configuration
<Editor’s note: this clause defines test procedure for CA>
[bookmark: _Toc148514438]7.4.4.1	UE configuration
TBD
[bookmark: _Toc148514439]7.4.4.2	Test procedure
TBD

[bookmark: _Toc148514440]7.5	TRS Test procedure 
 <Editor’s note: includes test procedure for both SA and EN-DC. Consider NR 1Tx, 2Tx, RedCap, and CA,>
[bookmark: _Toc148514441]7.5.1	General
For SA and EN-DC, the TRS of the DUT is measured by sampling effective isotropic sensitivity (EIS) of the DUT with three-dimensional scan at various locations surrounding the device. The measurement is performed with a constant sampling step of 30 degrees in both theta () and phi () axes for TRS measurement. 
EIS, or receiver sensitivity measurements, is defined as the minimum downlink signal power received at the UE antenna input required to provide a data throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement channel (RMC) (the maximum throughput is per Appendix A of TS 38.521-1 [5]).
For TRS measurement, the evaluations shall be performed at maximum transmit power.
For TRS measurement, no specific setting is needed for Rx antennas. By default, the maximum number of Rx antennas supported at each band should be enabled during the TRS test. 
[bookmark: _Toc148514442]7.5.2	TRS test procedure for NR 1Tx configuration
[bookmark: _Toc148514443]7.5.2.1	UE configuration
<Editor’s note: RedCap configuration can be further added, mainly the band parameters and number of antennas>
For Standalone, the NR System Simulator (SS) and DUT shall be configured per section 7.3.2 (Reference sensitivity power level) of TS 38.521-1 [5] using the defaults specified in TS 38.521-1 [5] and TS 38.508-1 [7] as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Clause 4.
For EN-DC, the EN-DC SS and DUT shall be configured per section 7.3B.2 (Reference Sensitivity for EN-DC) of TS 38.521-3 [6], using the defaults specified in TS 38.521-3 [6] and TS 38.508-1 [7], as applicable. The measurement should be carried out based on the detailed test parameters for each band, as defined in Clause 4. The UL power configuration for LTE and NR is 50%-50% power splitting, i.e.,
- For PC3, p-MaxEUTRA-r15=20 dBm, and p-NR-FR1= 20dBm;
- For PC2, p-MaxEUTRA-r15=23 dBm, and p-NR-FR1= 23dBm.
Different from handheld UE, a Redcap UE is required to be equipped with a minimum of single Rx antenna and maximum of two Rx antenna.

[bookmark: _Toc148514444]7.5.2.2	Test Procedure
<Editor’s note: in general, RedCap test procedure is the same except for forearm positioning.>
For UE configured with 1Tx for NR carrier, SA or EN-DC mode, the measurement procedure includes the following steps:
1)  Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)  Connect the SS with the DUT through the measurement antenna.
3)  Follow steps 1 through 4 in section 7.3.2.4.2 of TS 38.521-1 [5], with the following exception: determine each EIS, i.e., by adjusting the downlink signal level until the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point. The downlink power step size shall be no more than 0.5 dB when the RF power level is near the NR sensitivity level.
The TRS value is calculated using the equation outlined in Clause 5.2.2.
[bookmark: _Toc148514445]7.5.3	TRS test procedure for NR 2Tx configuration

[bookmark: _Toc148514446]7.5.3.1	UE configuration
For TRS testing of UE with TxD, the UE configuration is same as Clause 7.5.2.1, with an exception configuration that all Tx antenna shall be ON and consistently operating at maximum power level condition.
For TRS testing of UE with single-layer UL-MIMO (coherent UE and non-coherent UE), the UE configuration is same as Clause 7.5.2.1, with exception that all Tx antenna shall be ON, the UE shall be configured by fixed TPMI index =2  and consistently operating at maximum power level condition.

[bookmark: _Toc148514447]7.5.3.2	Test procedure
For UE TRS testing under TxD or single-layer UL-MIMO configuration, the general test procedure defined in Clause 7.5.2.2 applies.
[bookmark: _Toc148514448]7.5.4	TRS test procedure for NR CA configuration
<Editor’s note: FFS the test procedure>
[bookmark: _Toc148514449]7.5.4.1	UE configuration
TBD
[bookmark: _Toc148514450]7.5.4.2	Test procedure
TBD


--------------End of text proposal 2-------------
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