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1	Introduction
In this contribution conclusions for the signal quality requirements have been provided.
2	Discussion
Signal quality aspects were discussed in RAN4#92bis but text proposals to TR were not agreed. The proposed conclusions below are based on the contributions provided to previous meeting and content which has been already approved to the TR, only discussion on 256QAM has ben modified as in previous meeting it was agreed that 256QAM is feasible in FR2. 
3	Conclusion
The text proposal below is proposed to be approved.

<Start of text proposal>
[bookmark: _Toc22912391][bookmark: _Toc5938267]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. 
All the findings captured for the conducted requirements in table 7.4.1.1-1 and related subclauses below are considered to be applicable to the (sub)-range of the 7 – 24 GHz for which the conducted requirements will be found to be feasible during related WI. 
While radiated requirements are considered to be applicable to the whole 7 – 24 GHz range, their definitions, values and levels may differ across the 7 – 24 GHz range.
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
	If unwanted emission limits are not increased compared to FR1 limits, then the RE power control dynamic range requirements for QPSK and 16 QAM can be reused for the applicable 7-24 GHz (sub)-range. 
No requirement for 64QAM.
	If unwanted emission limits are increased compared to FR1 limits, then the RE power control dynamic range may require to be revisited. 
Decide if requirement for 256QAM is needed.

	
	Total power dynamic range
	Same requirement derivation methodology as and FR1, based on the set of supported channel bandwidths and SCS. 
	

	Transmit ON/OFF power
	Transmitter OFF power
	
	

	
	Transmitter transient period
	
	

	Transmitted signal quality
	Frequency error
	No difference to FR1 was observed.
	

	
	Modulation quality
	QPSK, 16QAM, 64QAM core requirements can be reused from FR1. 
	Define side conditions like EVM window length.

Define 256QAM requirement in case FR1 and FR2 requirements don’t end up being the same. Otherwise also 256QAM requirement can be re-used.

	
	Time alignment error
	Requirements for MIMO transmission and for inter-band CA (with or without MIMO) can be reused from FR1
	Derive intra-band CA TAE requirements based on the set of supported SCS.


	Occupied bandwidth
	Single carrier and CA requirements can be reused from FR1/FR2.
	

	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
	For “FR1-like” sub-range of the 7 – 24 GHz range, the requirement for QPSK and 16QAM is the same as conduced requirement for 7 – 24 GHz.
For “FR2-like” sub-range of the 7 – 24 GHz range, there is no requirement defined. 
No requirement for 64QAM.
	If unwanted emission limits are increased compared to FR1 limits, then the RE power control dynamic range may require to be revisited. 
Decide if requirement for 256QAM is needed.

	
	Total power dynamic range
	Same requirement derivation methodology as and FR1, based on the set of supported channel bandwidths and SCS.
	

	OTA transmit ON/OFF power
	Transmitter OFF power
	
	

	
	Transmitter transient period
	
	

	OTA transmitted signal quality
	Frequency error
	No difference to FR1 and FR2 was observed.
	

	
	Modulation quality
	QPSK, 16QAM, 64QAM core requirements can be reused from FR1/FR2. 
	Define side conditions like EVM window length.

Define 256QAM requirement in case FR1 and FR2 requirements don’t end up being the same. Otherwise also 256QAM requirement can be re-used.

	
	Time alignment error
	Requirements for MIMO transmission and for inter-band CA (with or without MIMO) can be reused from FR1/FR2
	Derive intra-band CA TAE requirements based on the set of supported SCS.


	OTA occupied bandwidth
	Single carrier and CA requirements can be reused from FR1/FR2.
	

	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: _Toc22912392]7.4.1.2	Output power accuracy
<Unchanged sections omitted>
[bookmark: _Toc22912403]7.4.1.5	Transmitted signal quality
7.4.1.5.1	Frequency error
[bookmark: _GoBack]Both conducted and radiated NR BS frequency error core requirements are the same for FR1 and FR2. Therefore, it is expected that same requirements can be re-used for 7-24 GHz frequencies.
7.4.1.5.2	EVM
Both conducted and radiated NR BS EVM core requirements with QPSK to 64QAM requirements have been defined for FR1 and FR2 with the same requirement values. Therefore, it is expected the same requirement values can be re-used for 7-24 GHz frequencies. Some aspects like EVM window length differ between FR1 and FR2 and need further consideration for 7-24 GHz range.
256QAM requirement is defined for FR1 and current status (November 2019) is that 256QAM has been concluded to be feasible in FR2 but requirement work has not yet finished. Therefore, it can be expected that requirements for 256QAM will be specified also for 7-24 GHz frequencies while the re-use of actual requirement values depend on whether the FR2 requirement will end up being the same as for FR1.
7.4.1.5.2	TAE
TAE requirements for MIMO and inter-band CA with or without MIMO are the same for FR1 and FR2 and therefore it is expected they can be re-used also for 7-24 GHz frequencies. For intra-band CA TAE differs between FR1 and FR2 due to difference in supported SCS. Intra-band CA TAE can be derived once the set of supported SCS is known for 7-24 GHz frequencies.
[bookmark: _Toc22912404]7.4.1.6	ACLR
<End of text proposal>

