
6


[bookmark: _Toc491868096]TSG-RAN Working Group 4 (Radio) meeting #94-e	R4-2002869
Electronic Meeting, February 24th – March 06th 2020

Source:	Ericsson
Title:	TP to TR 38.820: Addition of technical background for BS classes in subclause 7.3
Agenda item:	10.3.5
Document for:	Approval

1. Introduction
At the last RAN4 meeting (RAN4#93 in Reno) many text proposals to   technical report (TR 38.820) was approved and captured in the last version [1]. The status of TR 38.820 is now at a point close to completion. However, there are still some pieces of information relevant for 7 to 24 GHz not captured. 
The base station RF core specification differentials base stations in different base station classes based on the intended deployment scenario. This means that the specification has requirements for base stations operating in Wide Area, Medium Range and Load Area deployments.  
Also, for the frequency band 7 to 24 GHz, the specification needs to differentiate requirement between different base station classes. In this contribution technical background information related to the concept of base station classes have been collected. At the end of the contribution a text proposal with information relevant for 7 to 24 GHz is attached for approval. The text proposal adds missing information to TR 38.820, subclause 7.3.
This is a revised version of R4-2001017.

2. Discussion
From TS 38.104, subclause 4.4 the base station classes for base station supporting NR operating within FR1 and FR2 can be found. The base station class concept is in the RF core specification defined as follows;
The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. The associated deployment scenarios for each class are exactly the same for BS with and without connectors.
For BS type 1-O and 2-O, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.

For the frequency range 7 to 24 GHz, it is foreseen that support for type -C, -H and -O requirements will be supported. Eventually, the frequency range will be split up in terms of supported requirement types. What requirement types that will be supported for a specific band will be decided in the work item introducing the band to RAN4. 
For the frequency band 7 to 24 GHz the base station class concept can be summarized as:
For BS specified by OTA requirements (type -O), BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS specified by conducted requirement set (type -C) or hybrid requirement set (type -H), BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.
Summary of change:
1. The text is now aligned with TS 38.104. The considered base station classes are Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations. The associated deployment scenarios for each class are exactly the same for BS with and without correctors.
2. Text from R4-2000673 is included.


 
3. Conclusion
The concept with multiple base station classes has been adopted for FR1 and FR2. It therefore reasonable to use the same concept for the frequency range 7 to 24 GHz.
At the end of this contribution a text proposal capturing BS class information relevant for the frequency range 7 to 24 GHz is attached for approval.   
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[bookmark: _Toc5938264][bookmark: _Toc25724730]7.3	BS classes
Editor’s note: capture conclusion on the expected BS classes and their definitions. 
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The BS to UE minimum coupling loss of each NR BS class as defined in TS 38.104 [5] is the same as that of UTRAN in TS 25.104 [56] or E-UTRA in TS 36.104 [24], while the BS to UE minimum distance of each NR BS class is calculated using the path-loss formula in TR 25.951 [57]:

Which is derived from the free-space path-loss formula as in TR 25.942 [22]:

Where: 
· d is the BS to UE distance in meters, 
· c is the speed of light in m/s, 
· f is the carrier frequency in Hz. 
[bookmark: _GoBack]For FR1 studies the carrier frequency was assumed to be 2 GHz. For FR2 it was decided to use the same definition of BS classes using the same minimum distance and minimum coupling as for FR1.
The considered base station classes are Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations. The associated deployment scenarios (as discussed in subclause 5.6) for each class are exactly the same for BS with and without connectors.
For BS type xFR-O, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS type xFR-C and BS type xFR-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.
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