
2


[bookmark: _Toc491868096][bookmark: _GoBack]TSG-RAN Working Group 4 (Radio) meeting #92-bis	R4-1911844
Chongqing, China, 14th – 18th October 2019

Source:	Ericsson
Title:	TP to TR 38.820: Requirement approach in subclause 7.4.1 and subclause 7.4.2
Agenda item:	10.4.8
Document for:	Approval

1. Introduction
At the last RAN4 meeting (RAN4#92 in Ljubljana) two tables to capture relevant information about RX and TX requirements was included in TR 38.820.  
In this contribution we provide a text proposal with input relevant for the transmitter table in subclause 7.4.1 and the receiver table in subclause 7.4.2. The text proposal is attached at the end of this contribution. 

2. Discussion
As a part of SI objectives, the requirement approaches for different requirements should be studied. For some example frequencies the FR2 approach can be used while for others an approach based on FR1 or a combination of FR1 and FR2 could be useful. As all technical and trend analysis during SI was based on example frequencies, the discussion around requirement approach in this paper also relates to example frequencies.
In this paper considering the logical requirement sets for 10 GHz example frequency requirement sets based on -C, -H and -O requirement sets as well as using -O for example frequencies of 15 and 20 GHz, the requirement approaches, and some indicative values concluded during SI is presented.  

3. Conclusion
It is proposed that the attached text proposal is included in TR 38.820 [1].    
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TEXT PROPOSAL:
************ Start of change *************
[bookmark: _Toc5938266][bookmark: _Toc18467508]7.4.1	Transmitter requirements
[bookmark: _Toc5938267][bookmark: _Toc18467509]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. The analysis on requirement approach for different requirement is based on example frequencies since the specific bands in 7-24 GHz range will be handled in the future WI.
Table 7.4.1.1-1: Overview of conducted and radiated 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
	Some indicative PA output power levels are discussed but BS output power depending on the array size is not investigated as no specific frequency band is handled.
	To be completed in the WI when specific frequency bands are specified.

	Output power dynamics
	RE power control dynamic range
	Not discussed in SI
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted.

	
	Total power dynamic range
	Not discussed in SI
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted.

	Transmit ON/OFF power
	Transmitter OFF power
	Not discussed in SI
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted.

	
	Transmitter transient period
	Not discussed in SI
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted. This would depend on chosen SCS.

	Transmitted signal quality
	Frequency error
	Not discussed in SI
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted. This would depend on chosen SCS.

	
	Modulation quality
	Not discussed in SI but we foresee that same EVM requirement levels which is common between FR1 and FR2 should apply. Phase noise performance and parameterized phase noise model was discussed in SI.
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted. 

	
	Time alignment error
	Not discussed in SI.
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted. 

	Occupied bandwidth
	Not discussed in SI.
	For 10 GHz possible FR1 approach can be used while for 15 and 20 GHz, the FR2 approach should be adopted. 

	ACLR
	Indicative ACLR values of 33-35 dB, 31 dB and 30 dB for example frequencies of 10, 15 and 20 GHz was concluded.
	The indicative ACLR values should be re-used during WI.

	Operating band unwanted emissions
	Discussed in SI but no conclusion around the OBUE domain and possible mask shape. Higher ΔfOBUE, than in FR1 needs to be considered, probably with an approach similar to FR2. Existing mask shapes could also be a starting point.
	To be completed in the WI when specific frequency bands are specified.

	Transmitter spurious emissions
	General transmitter spurious emissions
	Regulation defines Category A and B limits, but Category B limits for AAS BS operating in 6 to 24.25 GHz are presently not defined. A starting point for those limits could be the present limits above 24.25 GHz, but the work defining them will take place in ECC. Feasibility of filters based on LTCC technology was discussed during WI where based on attenuation assumptions, insertion loss and needed guard has been investigated.
	To be completed in the WI.

	
	Protection of the BS receiver of own or different BS
	No discussion during SI.
	To be completed in the WI.

	
	Additional spurious emissions requirements
	No discussion during SI. Feasibility of filters based on LTCC technology was discussed during WI where based on attenuation assumptions, insertion loss and needed guard has been investigated.
	To be completed in the WI.

	
	Co-location with other base stations
	Discussed during SI but no consensus on need for all example frequencies nor what approach to adopt. Alternative solutions based on measurements of DUT based on field strength instead of using measurement antennas.
	To be completed in the WI.

	Transmitter intermodulation
	No discussion during SI.
	To be completed in the WI.



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
	
	

	
	Modulation quality
	
	

	
	Time alignment error
	
	

	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
	
	



************ End of change *************

************ Next changed subclause *************

[bookmark: _Toc5938269][bookmark: _Toc18467517]7.4.2	Receiver requirements
[bookmark: _Toc5938270][bookmark: _Toc18467518]7.4.2.1	Rx requirements overview
Summary of the conducted and radiated Rx 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. The analysis on requirement approach for different requirement is based on example frequencies since the specific bands in 7-24 GHz range will be handled in the future WI.

Table 7.4.2.1-1: Overview of conducted Rx requirements for NR BS in 7 – 24 GHz range
	Rx requirement
	Conclusions from SI
	Items to be completed in related WI

	Reference sensitivity level
	Indicative Noise figure values was concluded in the SI where for 10, 15 and 20 GHz example frequencies, the NF value of 7, 8 and 9 dB respectively.
	Beside -C and -H for 10 GHz example frequency, the FR2 approach can be adopted for the 15 and 20 GHz example frequencies during WI.

	Dynamic range
	Not discussed within SI. Possibly 15 and 20 GHz example frequencies would not require Dynamic range requirements
	To be concluded in WI.

	In-band selectivity and blocking
	ACS
	Not discussed during SI. Beside the -C, the FR2 approach should be adopted.
	To be concluded in WI when specific frequency bands are defined, and proper co-existence studies are performed. 

	
	In-band blocking
	Not discussed during SI. Beside the -C, the FR2 approach should be adopted.
	To be concluded in WI when specific frequency bands are defined, and proper co-existence studies are performed. 

	Out-of-band blocking
	General out-of-band blocking
	Discussed in SI where possible changes for transition point of 12.75 GHz might be needed when specific frequency bands during WI are defined.
FR2 approach should be used for -O requirement sets
	To be concluded in WI. FR2 approach should be used for -O requirement sets

	
	Co-location
	Discussed in SI but no conclusion
	To be concluded in the WI

	Receiver spurious emissions
	Not discussed but possible FR1 for -C /-H and FR2 approached for -O can be used.
	To be concluded in the WI

	Receiver intermodulation
	Discussed in SI but no conclusion
	To be concluded in the WI

	In-channel selectivity
	Not discussed but possible FR1 for -C /-H and FR2 approached for -O can be used.
	To be concluded in the WI



Table 7.4.2.1-2: Overview of radiated Rx requirements for NR BS in 7 – 24 GHz range
	OTA Rx requirement
	Conclusions from SI
	Items to be completed in related WI

	OTA sensitivity
	
	

	OTA reference sensitivity level
	
	

	OTA dynamic range
	
	

	OTA in-band selectivity and blocking
	OTA ACS
	
	

	
	OTA in-band blocking
	
	

	OTA out-of-band blocking
	General out-of-band blocking
	
	

	
	Co-location
	
	

	OTA receiver spurious emissions
	
	

	OTA receiver intermodulation
	
	

	OTA in-channel selectivity
	
	



************ End of change *************
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