[bookmark: _Toc5938268][bookmark: _Toc9865820]3GPP TSG-RAN WG4 Meeting #93 	R4-1914750
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Reno, USA, 18-22 Nov 2019

Source: 	Huawei
Title: 	[7to24] Discussion on BS classes
Agenda Item:	11.4.8.1
Document for:	Discussion
1 Introduction
BS classes have been discussed in previous meetings without any agreement on what should be captured in the TR. This paper looks at the previous proposals and discussion and tries to capture what can be agreed in the TR.
2 Discussion
All 3 BS classes are specified for both FR1 and FR2 BS, OTA BS scenarios are defined using minimum distance along the ground and conducted and hybrid BS are defined using a minimum coupling loss, as follows:
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.
It can be seen that FR1 and FR2 OTA BS use exactly the same criteria and hence it seems obvious that a 7 to 24GHz system would use the same.
For conducted and hybrid BS there are currently no FR2 requirements but it is clearly stated that scenarios for the BS classes are the same with and without connectors, the intention is that the minimum distance and the MCL requirements are equivalent scenarios, as such 7 to 24GHz scenarios can use the same definitions.
 During the discussion on BS classes is that the scenarios have not been considered and hence it is too soon to agree that all classes are needed. It is possible that the licence requirements for some bands may mandate that the systems are low power only or indoor only for example. As such it is not possible to confirm that all BS types will be feasible.
It is not possible at this stage to know what future licence restrictions may look like for any new operating bands in the 7 to 24GHz region.
Ignoring the licence issue and looking at the feasibility of each BS type for each class.
2.1 Wide area
In addition to the min distance/MCL it is assumed that wide area BS will be above roof height (25m) and the BS will have high power (depending on capability and frequency) and that the cells will be ‘large’. Cell size is clearly different for FR1 and FR2, but FR2 wide area cells have been considered at distances as low as 200m.
OTA
For OTA BS it is assumed that beam forming is used to improve the SNIR between the BS and the UE and hence wide area cells can be achieved even at mm wave FR2 frequencies.
Clearly wide area 7 to 24GHz will be feasible assuming no power restrictions are applied.
Hybrid
Hybrid BS are AAS only with connectors, and hence capable of beam forming, as such have the advantages in range that OTA BS do.
Again wide area 7 to 24GHz will be feasible assuming no power restrictions are applied.
Conducted
Conducted BS are not capable of beam forming and hence are limited to the gain of a passive antenna as such the possible range of the cell will be lower than an AAS system.
There have been a number of potential link budgets submitted on the potential range for a non-AAS BS in the 7 to 24GHz range with different conclusions.
The link budgets in [1] concluded tat at least for the lower frequencies in the 7 to 24GHz range non-AAS x-C type BS could be used for wide area deployment.
However the link budgets in [2] conclude that x-C wide area BS are not feasible.
Clearly the feasibility of x-C wide area BS is an open issue, it is unlikely this will be resolved until specific bands are considered and operator deployment scenarios are better known. For the purposes of the SI this can be captured as an open issue.
2.2 Medium Range
In addition to the min distance/MCL it is assumed that medium range BS are below roof height (10m).
In simulations it is assumed Micro cell sizes between 40m to 200m.
All BS types are capable of generating cells of this size, as long as there are no additional licence restrictions it should be assume that medium range BS classes apply to all BS types.
2.3 Local area
In addition to the min distance/MCL it is often assumed local area BS are often assumed to be indoors, as such power levels are low and often equipment is small and simplified.
As with medium range BS the transmit power and range is not an issue so as long as there are no additional licence requirements it should be assumed that local area BS classes apply to all BS type in 7 to 24GHz range.

3.	Summary
The BS classes for each BS type have been discussed. 
The definitions for the BS classes using minimum distance and/or minimum coupling loss should be the same for 7 to 24GHz as they are for FR1 and FR2.
[bookmark: _GoBack]For medium range and local area BS it seems reasonable to include all BS types (x-C, x-H and x-O) for the class definition.
For wide area c-H and x-O can be included at the SI phase but an open issue exists around wide area x-C, this should be captured in the TR.
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