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1. Introduction

In the last meeting, NR BS test model (TM) for both FR1 and FR2 were agreed [1-4]. In the current specification TS 38.141-2 [5], NR-FR2-TM 1.1, 2 and 3.1 were defined for FR2. While NR-FR2-TM 3.2 for 16QAM and 3.3 for QPSK are not defined and implemented. However, historically E-TM 3.2 and 3.3 have been used for 16QAM and QPSK signal quality testing, respectively. In this contribution, we propose to introduce on NR-FR2-TM 3.2 and 3.3 for FR2 to avoid misleading and provide text proposal.
2. Discussion

In RAN4 #87, the following EVM test case reduction was agreed [6].
· Agreements for reduction of BS NR conformance test cases,

· Modulation scheme for EVM requirement:
· For supported modulation orders without power back off, the EVM limit should be tested only at the highest modulation order.

· For the supported modulation order(s) with power back off declared by BS vendor, the EVM limit should be tested only at the highest modulation order(s) with same reduced output power.

In RAN4 #87, the power back-off for FR2 64QAM was agreed in chairman’s note [7].

Agreement: 

EVM window length is agreed. 

EVM requirements for 64QAM is 8% 

Additional power back-off declared by vendors is allowed for 64QAM EVM testing in conformance testing for FR2.
Basically, BS capability such as modulation order is depending on declaration by BS vendor. In addition, the power back-off can be allowed if it is declared for FR2 DL 64QAM by BS vendor. 

Based on above discussion, the applicability for EVM test is shown in Table 2. The defined test model for FR2 are listed in Table 3, which are agreed in RAN4 #88bis

Table 2: Applicability for FR2 EVM test according to modulation order and power back-off declaration

	Case
	Support declaration
	Modulation order configuration for EVM test

	
	64QAM
	16QAM
	QPSK
	Power back off for 64QAM
	Rated power configuration
	Power back off configuration

	#1
	×
	×
	×
	
	64QAM
	―

	#2
	×
	×
	×
	×
	16QAM
	64QAM

	#3
	
	×
	×
	
	16QAM
	―

	#4
	
	
	×
	
	QPSK
	―


Table 3: Summary of test model applicability for FR2

	
Test model
	Applicable test

	NR-FR2-TM1.1
	-
BS output power

-
Unwanted emissions

-
  Occupied bandwidth

-
  ACLR

-
  Operating band unwanted emissions

-
  Transmitter spurious emissions

	NR-FR2-TM2
	-
Total power dynamic range (lower OFDM symbol power limit at min power),

-
EVM of single 64QAM PRB allocation (at min power)

-
Frequency error (at min power)

	NR-FR2-TM3.1
	-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)
Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off


In case #2, when the power back-off for 64QAM is declared, 16QAM EVM test with max power condition shall be tested in addition of 64QAM EVM test with the power back-off condition. Moreover, in case #3 and #4, 16QAM and QPSK EVM shall be tested respectively. However, in the current specification, there is no test model for 16QAM and QPSK EVM test. While, in also E-UTRA and NR FR1, the test models for 16QAM and QPSK are defined. Therefore, NR-FR2-TM 3.2 and NR-FR2-TM3.3 for 16QAM and QPSK respectively should be defined in TS 38.141-2. 

NOTE: If BS without 64QAM support does not need to be assumed, the test model for QPSK might not be needed. 

Proposal 1: Introduce NR-FR2-TM 3.2 for 16QAM and NR-FR2-TM3.3 for QPSK to TS 38.141-2.

Proposal 2: Approve corresponding TP to TS 38.141-2 for introduction on NR-FR2-TM3.2 and NR-FR2-TM3.3.
4. Text Proposal

The following is TP to TS 38.141-2 [5].

--------------Start of text proposal-------------
4.9.2
Test models

4.9.2.1
General

The NR test models described in TS 38.141-1 is also applicable for 1-O. The following sections will describe the NR test models needed for 2-O.

4.9.2.2
NR FR2 test models
The set-up of physical channels for transmitter tests shall be according to one of the NR test models (NR- FR2-TM) below. A reference to the applicable test model is made within each test.

The following general parameters are used by all NR test models:
-
Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)

-
The slots are numbered 0 to 10(2µ – 1 where µ is the numerology corresponding to the subcarrier space

-
NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-2 in TS 38.104 [2].
-
Normal CP
-
Virtual resource blocks of localized type

For NR FR2 TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.2.2-1 using information element TDD-UL-DL-ConfigCommon.

[If the number of downlink symbols in a special slot is less than 7 symbols, no measurements will be performed on that special slot.]
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	60 kHz SCS
	120 kHz SCS

	referenceSubcarrierSpacing
	
	

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 ms
	1.25 ms

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4


Common physical channel parameters for all NR FR2 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH. Specific physical channel parameters for NR FR2 test models are described in sections 4.9.2.2.1 to 4.9.2.2.3.

Table 4.9.2.2-2: Common physical channel parameters for PDCCH

	Parameter
	

	# of symbols used for control channel
	1

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the each symbol
	NRB – 6

	DM-RS configuration and density
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs


	ratio of PDCCH EPRE to DM-RS EPRS
	0 dB


Table 4.9.2.2-3: Common physical channel parameters for PDSCH

	Parameter
	

	DM-RS configuration and density
	Type 1,  comb 2 (every other subcarrier) in symbol 3 

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	PTRS configuration and density
	LPT-RS  4
KPT-RS  2

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB


4.9.2.2.1
NR FR2 test model 1.1 (NR- FR2-TM1.1)
This model shall be used for tests on:

-
BS output power

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

Table 4.9.2.2.1-1: Physical channel parameters of NR-FR2-TM1.1

	Parameter
	

	# of QPSK PDSCH PRBs
	NRB

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB


4.9.2.2.2
NR FR2 test model 2 (NR- FR2-TM2)

This model shall be used for tests on:

-
Total power dynamic range (lower OFDM symbol power limit at min power),

-
EVM of single 64QAM PRB allocation (at min power)

-
Frequency error (at min power)

Table 4.9.2.2.2-1: Physical channel parameters of NR-FR2-TM2

	Parameter
	

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	Slot

RB

n

3n
0
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4.9.2.2.3
NR FR2 test model 3.1 (NR- FR2-TM3.1)

This model shall be used for tests on:

-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)
Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off

Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
4.9.2.2.4
NR FR2 test model 3.2 (NR- FR2-TM3.2)

This model shall be used for tests on:

-
Transmitted signal quality

-
Frequency error

-
EVM for 16QAM modulation (at max power)
Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off

Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 16QAM PDSCH PRBs.
4.9.2.2.5
NR FR2 test model 3.3 (NR- FR2-TM3.3)

This model shall be used for tests on:

-
Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation (at max power)
Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off

Physical channel parameters are defined in table 4.9.2.2.1-1.
------------End of text proposal-------------
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There are 2 CCEs available, Do we need to specify the other CCE?


DMRS density is fixed in 38.211. It is not needed to be specified. Can we remove it?
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