

	
3GPP TSG-RAN5 Meeting #102	R5-241745
Athens, Greece, 26th Feb 2024 - 1st Mar 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.521-1
	CR
	2726
	rev
	1
	Current version:
	18.1.0
	

	

	[bookmark: _Hlt497126619]For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Addition of n5 into TC 6.2D.1 MOP for UL MIMO

	
	

	Source to WG:
	China Unicom

	Source to TSG:
	R5

	
	

	Work item code:
	NR_bands_UL_MIMO_R18-UEConTest
	
	Date:
	2024-02-16

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	PC3 UL MIMO configuration n5 is still missing in TC6.2D.1，and the UL MIMO n8 config is missing in minimum conformance table

	
	

	Summary of change:
	Added n5 and n8 into the minimum conformance requirement 6.2D.1.3-1
Added n5 into the test requirement Table 6.2D.1.5-1.

	
	

	Consequences if not approved:
	The PC3 configuration n5 supports UL-MIMO will be still missing

	
	

	Clauses affected:
	6.2D.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	[bookmark: _GoBack]This is an outcome of R5-241261



Page 1


<<Start of Change>>

6.2D	Transmitter power for UL MIMO
[bookmark: _Toc90916663][bookmark: _Toc69306030][bookmark: _Toc76020136][bookmark: _Toc27477882][bookmark: _Toc36226575][bookmark: _Toc44323832][bookmark: _Toc90917419][bookmark: _Toc69309824][bookmark: _Toc83720610][bookmark: _Toc52990015][bookmark: _Toc60825133][bookmark: _Toc60823211][bookmark: _Toc90916466]6.2D.1	UE maximum output power for UL MIMO
Editor’s Note:
- No test points are defined for 2-layer UL MIMO since there is no CP-OFDM configuration satisfying MPR=0dB requirements in RAN4. Testing with minimum MPR as recommended by RAN4 has been covered in 6.2D.2.
- No test points are defined for Power Class 1.5 non-FWA UEs supporting UFPTx since there is no configuration satisfying MPR=0dB requirements in RAN4. Testing with minimum MPR as recommended by RAN4 has been covered in 6.2D.2.
- TP analysis needs to be updated regarding Note 3 in Table 6.2D.1.4.1-2
[bookmark: _Toc69306031][bookmark: _Toc36226576][bookmark: _Toc60825134][bookmark: _Toc44323833][bookmark: _Toc27477883][bookmark: _Toc52990016][bookmark: _Toc60823212]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.
[bookmark: _Toc69306032][bookmark: _Toc27477884][bookmark: _Toc60825135][bookmark: _Toc60823213][bookmark: _Toc36226577][bookmark: _Toc52990017][bookmark: _Toc44323834]6.2D.1.2	Test applicability
This test case applies to all types of NR Power Class 1.5 FWA UEs, Power Class 2 and Power Class 3 UE release 16 and forward that support UL full power transmission (ULFPTx).
[bookmark: _Toc52990018][bookmark: _Toc27477885][bookmark: _Toc69306033][bookmark: _Toc36226578][bookmark: _Toc60823214][bookmark: _Toc44323835][bookmark: _Toc60825136]6.2D.1.3	Minimum conformance requirements
For 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 defined as the sum of the maximum output power from both UE antenna connectors. 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: ]. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used.
[bookmark: _Hlk83890771]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 1.5
(dBm)
	Tolerance
(dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	[bookmark: _Hlk53757231]n1
	
	
	
	
	26
	+2/-31
	23
	+2/-3
	
	

	n2
	
	
	
	
	
	
	23
	+2/-31
	
	

	n3
	
	
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	n5
	
	
	
	
	
	
	23
	+2/-31
	
	

	n7
	
	
	
	
	
	
	23
	+2/-31
	
	

	n8
	
	
	
	
	
	
	23
	+2/-31
	
	

	n24
	
	
	
	
	
	
	23
	+2/-41
	
	

	n25
	
	
	
	
	
	
	23
	+2/-31
	
	

	n28
	
	
	
	
	
	
	23
	+2/-31
	
	

	n30
	
	
	
	
	
	
	23
	+2/-3
	
	

	n34
	
	
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	[bookmark: OLE_LINK202][bookmark: OLE_LINK201]n38
	
	
	
	
	
	
	23
	+2/-3
	
	

	n39
	
	
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n40
	
	
	
	
	
	
	23
	+2/-3
	
	

	n41
	
	
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31
	
	

	[bookmark: _Hlk53758184]n48
	
	
	
	
	
	
	23
	+2/-3
	
	

	n66
	
	
	
	
	
	
	23
	+2/-3
	
	

	n70
	
	
	
	
	
	
	23
	+2/-3
	
	

	n71
	
	
	
	
	
	
	23
	+2/-3
	
	

	n77
	
	
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n97
	
	
	
	
	
	
	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.
NOTE 2:	Power class 3 is the default power class unless otherwise stated.



Table 6.2D.1.3-2: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format 
	Number of layers
	TPMI index

	Codebook based uplink
	DCI format 0_1
	2
	0

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.



For UEs supporting uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power requirements specified in Table 6.2D.1.3-1 shall be met with the PUSCH configurations specified in Table 6.2D.1.3-3, based upon UE’s support of uplink full power transmission mode.
Table 6.2D.1.3-3: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	Number of Tx Port
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM NOTE3
	1
	2
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0 or 1NOTE2

	Mode-full power
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0,1

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [9].
NOTE 3:	For PUSCH configured with ULFPTx Mode set to Mode-1, all the transmitter requirement for CP-OFDM based modulation is not needed to be verified if the requirement for UL MIMO has been validated.



If the UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2 apply for at least one antenna connector for the power class as indicated by the ue-PowerClass field in capability signalling with the following exception: for UEs indicating txDiversity-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass. 
A UE indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement in clause 6.2 for at least one antenna connector when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.2D.1.
[bookmark: _Toc52990019][bookmark: _Toc27477886][bookmark: _Toc60823215][bookmark: _Toc44323836][bookmark: _Toc60825137][bookmark: _Toc36226579][bookmark: _Toc69306034]6.2D.1.4	Test description
[bookmark: _Toc60825138][bookmark: _Toc36226580][bookmark: _Toc69306035][bookmark: _Toc60823216][bookmark: _Toc44323837][bookmark: _Toc27477887][bookmark: _Toc52990020]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 and Table 6.2D.1.4.1-2. 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 for 2-layer UL MIMO
NOTE:	No test points are defined since there is no CP-OFDM configuration satisfying MPR=0dB requirements in RAN4.

[bookmark: OLE_LINK63]Table 6.2D.1.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTx) for Power Class 3, Power Class 2 and Power Class 1.5 FWA UEs
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

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

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for maximum output 
	Modulation (NOTE 2)
	RB allocation (NOTE 1)

	1
	power test case
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	2
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Left

	3
	
	DFT-s-OFDM PI/2 BPSK
	Inner 1RB Right

	4
	
	DFT-s-OFDM QPSK
	Inner Full

	5
	
	DFT-s-OFDM QPSK
	Inner 1RB Left

	6
	
	DFT-s-OFDM QPSK
	Inner 1RB Right

	NOTE 1:	The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2:	DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 3:	Only Test IDs 1, 2 and 3 apply to Power Class 2 UEs if TxD is indicated.



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 and Table 6.2D.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 6.2D.1.4.3.
[bookmark: _Toc69306036][bookmark: _Toc44323838][bookmark: _Toc60823217][bookmark: _Toc36226581][bookmark: _Toc60825139][bookmark: _Toc27477888][bookmark: _Toc52990021]6.2D.1.4.2	Test procedure
Sub-test for 2-Layer codebook based UL-MIMO:
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.
Sub-test for ULFPTx
4.	If the UE supports ULFPTx, repeat test steps 1~3 with UL RMC according to Table 6.2D.1.4.1-2. The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Mode1, ULFPTx_Mode2 or ULFPTx_ModeFull in 38.508-1 [5] subclause 4.3.6.1.1.2 depending on the UE supported capability. Message contents are according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.
[bookmark: _Toc69306037][bookmark: _Toc36226582][bookmark: _Toc52990022][bookmark: _Toc44323839][bookmark: _Toc60825140][bookmark: _Toc60823218][bookmark: _Toc27477889]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.
[bookmark: _Toc60823219][bookmark: _Toc36226583][bookmark: _Toc27477890][bookmark: _Toc52990023][bookmark: _Toc44323840][bookmark: _Toc60825141][bookmark: _Toc69306038]6.2D.1.5	Test requirement
The maximum output power, derived in step 3 or step 4 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 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	26
	+2+TT/-31-TT
	23
	+2+TT/-3-TT
	
	

	n2
	
	
	
	
	
	
	23
	+2+TT/-31-TT
	
	

	n3
	
	
	
	
	26
	+2+TT/-31-TT
	23
	+2+TT/-31-TT
	
	

	n5
	
	
	
	
	
	
	23
	+2+TT/-31-TT
	
	

	n7
	
	
	
	
	
	
	23
	+2+TT/-31-TT
	
	

	n8
	
	
	
	
	
	
	23
	+2+TT/-31-TT
	
	

	n24
	
	
	
	
	
	
	23
	+2+TT/-41-TT
	
	

	n25
	
	
	
	
	
	
	23
	+2+TT/-31-TT
	
	

	n30
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n34
	
	
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n38
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n39
	
	
	
	
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n40
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n41
	
	
	29
	_+2+TT/-31-TT
	26
	+2+TT/-31-TT 
	23
	+2+TT/-31-TT
	
	

	n48
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n66
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n70
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n71
	
	
	
	
	
	
	23
	+2+TT/-3-TT
	
	

	n77
	
	
	29
	+2+TT/-3-TT
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n78
	
	
	29
	+2+TT/-3-TT
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n79
	
	
	29
	+2+TT/-3-TT
	26
	+2+TT/-3-TT
	23
	+2+TT/-3-TT
	
	

	n97
	
	
	
	
	
	
	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
NOTE 3:	Power class 3 is the default power class unless otherwise stated



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



For the UE which supports inter-band NR CA configuration, inter-band NR-DC configuration, SUL configuration or inter-band EN-DC configuration, ΔTIB,c as specified in 6.2A.4.0.2 for NR CA, 6.2B.4.0.2 for NR-DC, clause 6.2C.2 for SUL, or TS 38.521-3 [14] clause 6.2B.4.2 for EN-DC applies. Unless otherwise stated, ΔTIB,c is set to zero. In case the UE supports more than one of band combinations for CA, NR-DC, SUL or EN-DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional ΔTIB,c shall be the average value for all band combinations defined in clause 6.2A.4.0.2, 6.2B.4.0.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.521-3 [14], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ΔTIB,c among the different supported band combinations involving such band shall be applied.
b)	When the operating band frequency range is > 1 GHz, the applicable additional ΔTIB,c shall be the maximum value for all band combinations defined in clause 6.2A.4.0.2, 6.2B.4.0.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.521-3 [14] for the applicable operating bands.
<<End of Change>>
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