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1. Introduction
In RAN #90-e, the revised WID on Introduction of DL 1024QAM for NR FR1was approved. The main objectives for RAN4 in revised WID [1] are shown as follows:
	· Specify corresponding UE and BS RF core requirements [RAN4]
· UE and BS RF core requirements are specified for stationary wireless scenarios with up to 2 layer DL MIMO
· The cell size(s) and type of stationary wireless scenarios for which UE and BS RF core requirements are defined will be studied and decided by RAN4.


In this contribution, we provide our views on BS test requirements for 1024QAM for NR FR1.

2. Discussion
2.1 Specifications Impacts for NR FR11024QAM
The specification impacts for BS test requirement include EVM test requirement, FR1 test models, manufacturer declarations and Testing Procedure for NR FR1 1024QAM.
2.1.1 EVM test requirement
EVM test requirement is related to modulation scheme, so for EVM test requirement, the introduction of 1024QAM for NR FR1 will impact the following parts in TS 38.141-1:
· 6.5.3 Modulation quality.
Meanwhile, the introduction of 1024QAM for NR FR1 also will impact the following parts in TS 38.141-2:
· 6.6.3 OTA modulation quality. 
According to EVM test requirements for QPSK, 16QAM, 64QAM, and 256QAM, the EVM test requirement equals to the EVM requirement in TS 38.104 + 1%. This principle is also applicable to 1024QAM, so EVM test requirement for 1024QAM should equal to the EVM requirement for 1024QAM in TS 38.104 + 1%.
Proposal 1: EVM test requirement for 1024QAM should equal to the EVM requirement for 1024QAM in TS 38.104 + 1%.

2.1.2 FR1 test models
Test model is related to modulation scheme, so for FR1 test models, the introduction of 1024QAM for NR FR1 will impact the following parts in TS 38.141-1:
· 4.9.2.2 FR1 test models. 
For NR FR1 256QAM, the FR1 test model for single 256QAM PRB allocation is NR-FR1-TM2a and the test model for all 256QAM PRBs allocation is NR-FR1-TM3.1a. When it comes to 1024QAM, The FR1 test model for single 1024QAM PRB allocation can be named NR-FR1-TM2b and the test model for all 1024QAM PRBs allocation can be named NR-FR1-TM3.1b.
Proposal 2: To define the following test model for 1024 QAM
· NR-FR1-TM2b with single 1024QAM PRB allocation
· NR-FR1-TM3.1b with all 1024QAM PRBs allocation.
The FR1 test model 2b (NR-FR1-TM2b) and FR1 test model 3.1a (NR-FR1-TM3.1a) for 1024QAM can be defined in 38.141-1 as below:
4.9.2.2.4a	FR1 test model 2b (NR-FR1-TM2b)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 1024QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters and numbers of the allocated PRB are defined in table 4.9.2.2.3-1 with all 64QAM PDSCH PRBs replaced by 1024QAM PDSCH PRBs.
4.9.2.2.6a	FR1 test model 3.1b (NR-FR1-TM3.1b)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol TX power limit (OSTP) at max power with all 1024QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 1024QAM modulation (at max power)
NOTE:	EVM shall be evaluated over PDSCH allocated PRBs with  and 
Common physical channel parameters are defined in clause 4.9.2.2. Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 1024QAM PDSCH PRBs.


2.1.3 Manufacturer declarations
The rated output power declaration is related to modulation scheme, so for manufacturer declarations, the introduction of 1024QAM for NR FR1 also will impact the following parts in TS 38.141-1:
· 4.6 Manufacturer declarations. 
Meanwhile, the introduction of 1024QAM for NR FR1 also will impact the following parts in TS 38.141-2:
· 4.6 Manufacturer declarations. 
For LTE, a note for up to three rated output power declaration for 1024QAM for the manufacturer declaration in TS 36.141 is shown as follows:
	NOTE 3:	If a BS is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when configured neither for 256 nor 1024QAM transmissions.


When it comes to NR, the same rated output power declaration consideration for 1024QAM should be allowed for different manufacturer implementation. 
Proposal 3: To support up to three rated output power declaration for 1024QAM capable BS.
To support up to three rated output power declaration for 1024QAM, the following note 6 need to be added to Rated carrier output power (D.21), Rated total output power (D.22) and Rated multi-band total output power (D.23) in Table 4.6-1 in TS 38.141-1. And the note 6 is shown as follows:
NOTE 6:	If a BS is capable of 1024QAM DL operation, up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when configured neither for 256QAM nor 1024QAM transmissions.

To support up to three rated output power declaration for 1024QAM, the following note 19 need to be added to Rated beam EIRP (D.11), The rated carrier OTA BS power (D.37), Rated transmitter TRP (D.38), Rated beam EIRP at lower end of the fractional bandwidth (D.57), and Rated beam EIRP at higher frequency range of the fractional bandwidth (D.58) in Table 4.6-1 in TS 38.141-2. And the note 19 is shown as follows:
NOTE 19:	If a BS is capable of 1024QAM DL operation then up to three rated output power declarations may be made. One declaration is applicable when configured for 1024QAM transmissions, a different declaration is applicable when configured for 256QAM transmissions and the other declaration is applicable when configured neither for 256QAM nor 1024QAM transmissions.

2.1.4 Testing Procedure
The introduction of 1024QAM for NR FR1 also will impact the following parts in TS 38.141-1:
· 6.3.3 Total power dynamic range..
· 6.5.3 Modulation quality.
Meanwhile, the introduction of 1024QAM for NR FR1 also will impact the following parts in TS 38.141-2:
· 6.4.3 OTA Total power dynamic range.
· 6.6.3 OTA modulation quality in section. 
To support different manufacturer implementation, the BS supporting 1024QAM with power back off should be supported by RAN4. So the testing procedure should consider the test model configuration for BS with supporting 1024QAM without power back off, BS with supporting 1024QAM with power back off, and BS with not supporting 1024QAM. 
For BS transmitting a signal at max power, set the BS to transmit a signal according to:
-	NR-FR1-TM3.1b if 1024QAM is supported by BS without power back off, or
-	NR-FR1-TM3.1a if 1024QAM is supported by BS with power back off, or
-	NR-FR1-TM3.1a if 1024QAM is not supported by BS.
For BS transmitting a signal at min power, set the BS to transmit a signal according to:
-	NR-FR1-TM2b if 1024QAM is supported by BS, or
[bookmark: _GoBack]-	NR-FR1-TM2a if 1024QAM is not supported by BS.
Proposal 4: RAN4 should allow reasonable power back off for 1024QAM.

3. Conclusions
This contribution provides analysis on BS test requirements including EVM test requirement, FR1 test models, manufacturer declarations and testing Procedure for NR FR1 1024QAM. The following proposals are concluded as follows:
Proposal 1: EVM test requirement for 1024QAM should equal to the EVM requirement for 1024QAM in TS 38.104 + 1%.
Proposal 2: To define the following test model for 1024 QAM
· NR-FR1-TM2b with single 1024QAM PRB allocation
· NR-FR1-TM3.1b with all 1024QAM PRBs allocation.
Proposal 3: To support up to three rated output power declaration for 1024QAM capable BS.
Proposal 4: RAN4 should allow reasonable power back off for 1024QAM.
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