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Introduction
Based on related discussion in [1], TP to TR 38.820 on the transmitted signal quality requirements is provided for approval. 
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 Draft TP to TR 38.820
In this section we provide Draft TP to TR 38.820.
------------------------------ Modified section ------------------------------
[bookmark: _Toc18925258]7.4	BS RF requirements
Editor’s note: Study RF characteristics for example frequencies including both TX and RX. In particular: 
•	Study how to design TX emissions mask for these frequencies 
•	Study the spurious region and its upper frequency limit for practical measurements
•	Study how to design TDD TX switching time requirement 
•	Study need for requirement coverage; e.g. co-location related requirements (TX IMD etc.) for each example frequency 
•	Study how to design requirements where approach differs between FR1 and FR2; e.g. RX sensitivity requirement, RX ACS, blocking, RX IMD requirements
[bookmark: _Toc5938266][bookmark: _Toc18925259]7.4.1	Transmitter requirements
[bookmark: _Toc5938267][bookmark: _Toc18925260]7.4.1.1	Tx requirements overview
Summary of the conducted and radiated Tx requirements specified in Rel-15 for the NR BS is presented in this subclause. More detailed elaboration on the motivation on selected requirements is provided in dedicated subclauses below. 
Table 7.4.1.1-1: Overview of conducted Tx requirements for NR BS in 7 – 24 GHz range
	Tx requirement
	Conclusions from SI
	Items to be completed in related WI

	Base station output power
	
	

	Output power dynamics
	RE power control dynamic range
	
	

	
	Total power dynamic range
	
	

	Transmit ON/OFF power
	Transmitter OFF power
	
	

	
	Transmitter transient period
	
	

	Transmitted signal quality
	Frequency error
	Requirements can be reused from FR1.
	

	
	Modulation quality
	Requirements for QPSK, 16QAM, 64QAM and 256QAM can be reused from FR1 for the FR1-like sub-range of the 7 – 24 GHz range.
	

	
	Time alignment error
	Requirements for the MIMO transmission and for the inter-band CA (with or without MIMO) can be reused from FR1/FR2.

For the intra-band CA TAE requirements, decision on the set of supported SCS’ in 7 – 24 GHz range is required. 
	Derive intra-band CA TAE requirements, based on the agreed set of the supported SCS.

	Occupied bandwidth
	
	

	ACLR
	
	

	Operating band unwanted emissions
	
	

	Transmitter spurious emissions
	General transmitter spurious emissions
	
	

	
	Protection of the BS receiver of own or different BS
	
	

	
	Additional spurious emissions requirements
	
	

	
	Co-location with other base stations
	
	

	Transmitter intermodulation
	
	



Table 7.4.1.1-2: Overview of radiated Tx requirements for NR BS in 7 – 24 GHz range
	OTA Tx requirement
	Conclusions from SI
	Items to be completed in related WI

	Radiated transmit power
	
	

	OTA base station output power
	
	

	OTA output power dynamics
	RE power control dynamic range
	
	

	
	Total power dynamic range
	
	

	OTA transmit ON/OFF power
	Transmitter OFF power
	
	

	
	Transmitter transient period
	
	

	OTA transmitted signal quality
	Frequency error
	Requirements can be reused from FR1/FR2.
	

	
	Modulation quality
	Requirements for QPSK, 16QAM, 64QAM and 256QAM can be reused from FR1 for the FR1-like sub-range of the 7 – 24 GHz range.
	Despite of conclusions on 256QAM operation in FR2, the applicability of the 256QAM in FR2-like subrange of the 7 – 24 GHz might require further evaluations during future WI. 
If it will be concluded to introduce 256QAM requirements in FR2, such 256QAM requirements shall be also introduced in whole 7 – 24 GHz range.

Depending on the 7 – 24 GHz range split among the FR1-like and FR2-like sub-ranges, the testability aspects for FR2 EVM (e.g. consideration of PT-RS reference signals, algorithms for common phase error) might require further study during WI.

	
	Time alignment error
	Requirements for the MIMO transmission and for the inter-band CA (with or without MIMO) can be reused from FR1/FR2.

For the intra-band CA TAE requirements, decision on the set of supported SCS’ in 7 – 24 GHz range is required. 
	Derive intra-band CA TAE requirements, based on the agreed set of the supported SCS.

	OTA occupied bandwidth
	
	

	OTA ACLR
	
	

	OTA operating band unwanted emissions
	
	

	OTA transmitter spurious emissions
	General transmitter spurious emissions
	
	

	
	Protection of the BS receiver of own or different BS
	
	

	
	Additional spurious emissions requirements
	
	

	
	Co-location with other base stations
	
	

	OTA transmitter intermodulation
	
	



[bookmark: _Toc18925261]7.4.1.x		Transmitted signal quality
7.4.1.x.1		Frequency error
The (conducted and radiated) frequency error requirements for NR BS was defined to be the same for FR1 and FR2. Therefore the (conducted and radiated) frequency error requirement for the 7 – 24 GHz range can be reused from FR1/FR2 as defined in TS 38.104 [x].
7.4.1.x.2	EVM
The (conducted and radiated) EVM requirements for NR BS operating with the QPSK, 16QAM, or 64QAM were defined to be the same for FR1 and FR2. Therefore the (conducted and radiated) EVM requirements for the 7 – 24 GHz range can be reused from FR1/FR2 as defined in TS 38.104 [x].
Conducted and radiated requirements were also defined for 256QAM operation in FR1. Therefore it is seen that the 256QAM (conduced and radiated) EVM requirements can be reused for FR1-like subrange of the 7 – 24 GHz. 
For the FR2-like subrange of the 7 – 24 GHz, despite of the conclusions of the Rel-16 WI on 256QAM operation in FR2, the applicability of the 256QAM in FR2-like subrange of the 7 – 24 GHz might require further evaluations during future WI. If it will be concluded to introduce 256QAM requirements in FR2, such 256QAM requirements shall be also introduced in whole 7 – 24 GHz range.
Depending on the 7 – 24 GHz range split among the FR1-like and FR2-like sub-ranges, the testability aspects for FR2 EVM (e.g. PT-RS reference signals, algorithms for common phase error) might require further study during WI. 
7.4.1.x.3		TAE
The following TAE requirements were defined the same for FR1 (conduced and radiated) and FR2 (radiated) and therefore are considered to be reused for the 7 – 24 GHz range: 
· MIMO transmission
· inter-band CA, with or without MIMO
For intra-band CA TAE requirements, the FR1 and FR2 requirements differ due to different set of supported SCS values. Once the set of SCS is decided for the 7 – 24 GHz range (may differ from FR1 and from FR2 set of SCS’), the intra-band CA TAE requirements are to be derived. 
------------------------------ End of modified section ------------------------------

