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1. Introduction

In the NR base station RF core specification, there is a need for a structure capable of supporting multiple requirement sets. Traditionally, the RF core specification was created by differentiating requirements between different base station classes. But for NR, the specification needs also support for multiple frequency ranges and multiple types of base stations, such as all conducted requirements for classic base stations and all OTA requirements for AAS base stations. 

A solid solution to handle the different combinations of requirements to be met for a specific base station type, is the concept of requirement sets. For NR, four multiple requirements sets have been defined. As a consequence of having support for multiple requirement sets, there is a need to include a requirement applicability table in the specification, where each track is defined with respect to induvial requirements.  

This contribution presents a text proposal for approval introducing the concept of requirement applicability for multiple requirement sets for NR BS.
2. Discussion

The NR BS specification (TS 38.104) will consist of multiple requirements sets. The base station manufacture selects one of the four defined requirement sets by declaration.  In Table 2-1, the supported requirement set are defined for specific type of base station. 
Table 2-1: Requirement set description
	Requirement set
	NR BS Description

	1-C 
	A BS operating at FR1 with all requirements defined at individual antenna connectors. 

	1-H
	A BS operating at FR1 with a requirement set holding requirements defined at the TAB and few OTA requirements defined at defined at RIB. This requirement set is relevant for AAS BS. 

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors. 

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors.


The concept with requirement set was introduced in eAAS, where the legacy Rel-13 AAS RF core specification was created based on conducted requirements and two OTA requirements, while in Rel-15 a requirement set with only OTA requirements was created. 

For NR, yet to more requirement sets have been introduced; the classic BS requirement set and FR2 BS requirement set.
The concept of having pre-defined requirement sets offers the detailed base station description to be keep in a table at one place in the specification (preferable in clause 4 or 5). Table 2-1, is an example of a requirement set description table. 

For each requirement set, a detailed mapping toward applicable requirement is needed. In Table 2-2, an example of NR BS requirement applicability table is created. For requirement set 1-C, 1-H and 1-O induvial requirement have been mapped towards sub-clauses in the TS skeleton. For requirement not applicable for a certain set, instead of sub-clause, the term NA (Not applicable) is used. For 2-O, the detailed background has not been settled, therefore those fields are marked FFS in the table.
Table 2-2: Requirement set applicability
	Requirement
	Requirement set

	
	1-C
	1-H
	1-O
	2-O

	Base station output power
	6.2
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	6.3
	NA
	NA

	Transmit ON/OFF power 
	6.4
	6.4
	NA
	NA

	Transmitted signal quality
	6.5
	6.5
	NA
	NA

	Occupied bandwidth
	6.6.2
	6.6.2
	NA
	NA

	ACLR
	6.6.3
	6.6.3
	NA
	NA

	Operating band unwanted

Emissions
	6.6.4.x
	6.6.4.x
	NA
	NA

	Transmitter spurious emissions
	6.6.5.x
	6.6.5.x
	NA
	NA

	Transmitter intermodulation 
	6.7.x
	6.7.x
	NA
	NA

	Reference sensitivity level
	7.2
	7.2
	NA
	NA

	Dynamic range 
	7.3
	7.3
	NA
	NA

	In-band selectivity and blocking 
	7.4
	7.4
	NA
	NA

	Out-of-band blocking 
	7.5
	7.5
	NA
	NA

	Receiver spurious emissions 
	7.6
	7.6
	NA
	NA

	Receiver intermodulation
	7.7
	7.7
	NA
	NA

	In-channel selectivity 
	7.8
	7.8
	NA
	NA

	Performance requirements
	8
	8
	NA
	NA

	Radiated transmit power
	NA
	9.2
	9.2
	FFS

	OTA Base station output power
	NA
	NA
	9.3
	FFS

	OTA Output power dynamics
	NA
	NA
	9.4
	FFS

	OTA Transmit ON/OFF power
	NA
	NA
	9.5
	FFS

	OTA Transmitted signal quality
	NA
	NA
	9.6
	FFS

	OTA Occupied bandwidth
	NA
	NA
	9.7.2
	FFS

	OTA ACLR
	NA
	NA
	9.7.3
	FFS

	OTA Operating band unwanted emission 
	NA
	NA
	9.7.4
	FFS

	OTA Transmitter spurious emission 
	NA
	NA
	9.7.5
	FFS

	OTA Transmitter intermodulation 
	NA
	NA
	9.8
	NA

	OTA sensitivity
	NA
	10.2
	10.2
	FFS

	OTA Reference sensitivity level
	NA
	NA
	10.3
	FFS

	OTA Dynamic range
	NA
	NA
	10.4
	NA

	OTA In-band selectivity and blocking
	NA
	NA
	10.5
	FFS

	OTA Out-of-band blocking
	NA
	NA
	10.6
	FFS

	OTA Receiver spurious emission 
	NA
	NA
	10.7
	FFS

	OTA Receiver intermodulation
	NA
	NA
	10.8
	FFS

	OTA In-channel selectivity
	NA
	NA
	10.9
	FFS

	Radiated Performance requirements
	NA
	NA
	11
	FFS


Currently the applicability table holds preliminary information. The table needs to be updated to point at correct sub-level after the first composite draft specification have been created. 
In the TR, the purpose is to capture agreements related to requirement applicability as an overview. 

3. Conclusion

In this contribution two new tables are proposed for the TR and the TS. Initially the tables are introduced for the TR to capture requirement applicability. Later the table can be copied into proper clause of the TS. 
At the end of this contribution a text proposal for TR 38.xyz is attached for approval. Also, at the end, draft specification text for the TS is provided for discussion.
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[Text proposal]
5.6
Applicability of requirements 

The NR BS specification requires support for different types of base stations ranging from base station with few transceivers without integrated antenna operating at low (low end of FR1) frequencies to base stations with many transceivers where the antenna array is integrated operating at FR1 and FR2. Therefore, requirement set according to Table 5.6-1 have been defined for NR BS RF core specification.

Table 5.6-1: Requirement set description

	Requirement set
	NR BS Description

	1-C 
	A BS operating at FR1 with all requirements defined at individual antenna connectors. 

	1-H
	A BS operating at FR1 with a requirement set holding requirements defined at the TAB and few OTA requirements defined at defined at RIB. This requirement set is relevant for AAS BS. 

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors. 

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors.


The mapping between requirement set and induvial requirement is captured in Table 5.6-2.

Table 5.6-2: Requirement set applicability
	Requirement
	Requirement set

	
	1-C
	1-H
	1-O
	2-O

	Base station output power
	6.2
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	6.3
	NA
	NA

	Transmit ON/OFF power 
	6.4
	6.4
	NA
	NA

	Transmitted signal quality
	6.5
	6.5
	NA
	NA

	Occupied bandwidth
	6.6.2
	6.6.2
	NA
	NA

	ACLR
	6.6.3
	6.6.3
	NA
	NA

	Operating band unwanted

Emissions
	6.6.4.x
	6.6.4.x
	NA
	NA

	Transmitter spurious emissions
	6.6.5.x
	6.6.5.x
	NA
	NA

	Transmitter intermodulation 
	6.7.x
	6.7.x
	NA
	NA

	Reference sensitivity level
	7.2
	7.2
	NA
	NA

	Dynamic range 
	7.3
	7.3
	NA
	NA

	In-band selectivity and blocking 
	7.4
	7.4
	NA
	NA

	Out-of-band blocking 
	7.5
	7.5
	NA
	NA

	Receiver spurious emissions 
	7.6
	7.6
	NA
	NA

	Receiver intermodulation
	7.7
	7.7
	NA
	NA

	In-channel selectivity 
	7.8
	7.8
	NA
	NA

	Performance requirements
	8
	8
	NA
	NA

	Radiated transmit power
	NA
	9.2
	9.2
	FFS

	OTA Base station output power
	NA
	NA
	9.3
	FFS

	OTA Output power dynamics
	NA
	NA
	9.4
	FFS

	OTA Transmit ON/OFF power
	NA
	NA
	9.5
	FFS

	OTA Transmitted signal quality
	NA
	NA
	9.6
	FFS

	OTA Occupied bandwidth
	NA
	NA
	9.7.2
	FFS

	OTA ACLR
	NA
	NA
	9.7.3
	FFS

	OTA Operating band unwanted emission 
	NA
	NA
	9.7.4
	FFS

	OTA Transmitter spurious emission 
	NA
	NA
	9.7.5
	FFS

	OTA Transmitter intermodulation 
	NA
	NA
	9.8
	NA

	OTA sensitivity
	NA
	10.2
	10.2
	FFS

	OTA Reference sensitivity level
	NA
	NA
	10.3
	FFS

	OTA Dynamic range
	NA
	NA
	10.4
	NA

	OTA In-band selectivity and blocking
	NA
	NA
	10.5
	FFS

	OTA Out-of-band blocking
	NA
	NA
	10.6
	FFS

	OTA Receiver spurious emission 
	NA
	NA
	10.7
	FFS

	OTA Receiver intermodulation
	NA
	NA
	10.8
	FFS

	OTA In-channel selectivity
	NA
	NA
	10.9
	FFS

	Radiated Performance requirements
	NA
	NA
	11
	FFS


[The end of text proposal]
[Draft]
4.6
Applicability of requirements 
This specification supports for different multiple requirement sets for different types of base stations. The supported requirement sets are described in Table 4.6-1. 

Table 4.6-1: Requirement set description

	Requirement set
	NR BS Description

	1-C 
	A BS operating at FR1 with all requirements defined at individual antenna connectors. 

	1-H
	A BS operating at FR1 with a requirement set holding requirements defined at the TAB and few OTA requirements defined at defined at RIB. This requirement set is relevant for AAS BS. 

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors. 

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB. This requirement set is relevant for AAS BS and require not access to RF connectors.


In Table 4.6-2, sub-clauses for applicable requirement per requirement set is listed. 

Table 4.6-2: Requirement set applicability
	Requirement
	Requirement set

	
	1-C
	1-H
	1-O
	2-O

	Base station output power
	6.2
	6.2
	NA
	NA

	Output power dynamics 
	6.3
	6.3
	NA
	NA

	Transmit ON/OFF power 
	6.4
	6.4
	NA
	NA

	Transmitted signal quality
	6.5
	6.5
	NA
	NA

	Occupied bandwidth
	6.6.2
	6.6.2
	NA
	NA

	ACLR
	6.6.3
	6.6.3
	NA
	NA

	Operating band unwanted

Emissions
	6.6.4.x
	6.6.4.x
	NA
	NA

	Transmitter spurious emissions
	6.6.5.x
	6.6.5.x
	NA
	NA

	Transmitter intermodulation 
	6.7.x
	6.7.x
	NA
	NA

	Reference sensitivity level
	7.2
	7.2
	NA
	NA

	Dynamic range 
	7.3
	7.3
	NA
	NA

	In-band selectivity and blocking 
	7.4
	7.4
	NA
	NA

	Out-of-band blocking 
	7.5
	7.5
	NA
	NA

	Receiver spurious emissions 
	7.6
	7.6
	NA
	NA

	Receiver intermodulation
	7.7
	7.7
	NA
	NA

	In-channel selectivity 
	7.8
	7.8
	NA
	NA

	Performance requirements
	8
	8
	NA
	NA

	Radiated transmit power
	NA
	9.2
	9.2
	FFS

	OTA Base station output power
	NA
	NA
	9.3
	FFS

	OTA Output power dynamics
	NA
	NA
	9.4
	FFS

	OTA Transmit ON/OFF power
	NA
	NA
	9.5
	FFS

	OTA Transmitted signal quality
	NA
	NA
	9.6
	FFS

	OTA Occupied bandwidth
	NA
	NA
	9.7.2
	FFS

	OTA ACLR
	NA
	NA
	9.7.3
	FFS

	OTA Operating band unwanted emission 
	NA
	NA
	9.7.4
	FFS

	OTA Transmitter spurious emission 
	NA
	NA
	9.7.5
	FFS

	OTA Transmitter intermodulation 
	NA
	NA
	9.8
	NA

	OTA sensitivity
	NA
	10.2
	10.2
	FFS

	OTA Reference sensitivity level
	NA
	NA
	10.3
	FFS

	OTA Dynamic range
	NA
	NA
	10.4
	NA

	OTA In-band selectivity and blocking
	NA
	NA
	10.5
	

	OTA Out-of-band blocking
	NA
	NA
	10.6
	FFS

	OTA Receiver spurious emission 
	NA
	NA
	10.7
	FFS

	OTA Receiver intermodulation
	NA
	NA
	10.8
	FFS

	OTA In-channel selectivity
	NA
	NA
	10,9
	FFS

	Radiated Performance requirements
	NA
	NA
	11
	FFS


[The end of draft]
