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1. Introduction

At last meeting, the specification structure for TS 38.104 was agreed [1]. Following the NR time schedule, it’s time to initiate specification text drafting to be able to finalize the NR BS requirement specification according to RAN4 NR time plan.
The NR base station specification TS 38.104 will hold requirements for different types of base stations (e.g. Classic BS, AAS BS, eAAS BS and mm-wave base stations). Traditionally, base stations have been differentiated by the concept of base station classes for different deployment scenarios. But for NR base stations, RAN4 also need to consider how to differentiate between base stations complying towards different requirement sets. The need for multiple requirement sets for BS requirements was identified in eAAS.
The concept of multiple requirement sets facilitates support for base stations following different requirement sets in a common specification.
This contribution presents some examples together with corresponding consideration on how to handle base station type classification and related requirement sets in TS 38.104.
2. Discussion

Since NR base stations will operate within a very large frequency range capable of beamforming ranging from very simple to very advanced multiple requirement sets of RF core requirements and corresponding conformance test requirements is required. 
A selected requirement set corresponds to a full set of requirements for the selected type of base station. The reason for having multiple tracks is that the requirement coverage is different for base stations with few RF port operating at low frequencies compared to base station operating at mm-wave frequencies. 

The RF core requirements for NR base stations requires in Release 15 support the following requirement sets;
1. NR Non-AAS BS

It is envisaged that for NR non AAS type base stations operating at frequencies below 6 GHz (Range 1), the current base station RF core specification and conformance test specification (TS 37.104 and TS 37.141) can be used as guidance deriving the corresponding RF core specification and conformance test specification for NR. 

2. NR AAS BS 

For NR AAS base stations operating below 6 GHz (Range 1), the Release-13 AAS specification (TS 37.145) could be used as baseline. In this specification, new requirements for radiated transmit power and OTA sensitivity have been added in the OTA domain, keeping all conducted requirements still applicable with some adaptations. In the eAAS WI the AAS BS specification is currently being extended to include an all OTA specification. AAS BS covers existing UTRA and E-UTRA bands, extending the frequency range support from the upper limit currently in E-UTRA requirements to 6 GHz for NR, may require some further extensions to the AAS BS specification. Therefore, AAS NR BS requirements must support two defined requirement sets; NR AAS BS Type 1 and NR AAS BS Type 2.


3. NR mm-wave BS

For NR mm-wave base stations operation above 24 GHz in frequency region 2, a specification where all requirements are defined as OTA requirements is required. 

The requirement coverage and requirement definitions will vary between different requirement sets. 
An example is the transmitter intermodulation requirement where the requirement is defined as a conducted requirement. For non-AAS base stations the requirement is derived for a co-location scenario, while for NR AAS BS, type 1 the requirement consists of co-location part and an intra-system part. In this case the applicability table in clause 5 cannot differentiate proper applicability for the requirement. Therefore, reference to requirement sets is need in the detailed specification text.
Until now multiple definitions with corresponding terminology and abbreviations have been used in presented contributions and related discussions. 
In eAAS two requirements sets have been introduced; Hybrid AAS BS and OTA AAS BS. For NR yet two other requirement sets are required to be able to support NR non-AAS BS and NR mm-wave base station operating with in Frequency Range 2 (FR2). In Table 2-1, presented so far, all options related to differentiating base station requirement sets is collected. 
Table 2-1: Different options for requirement set naming convention
	Option
	NR non-AAS
	NR AAS BS

Type 1
	NR AAS BS

Type 2
	NR mm-wave BS

	1
	Non-AAS BS
	AAS BS Type
	AAS BS Type 2
	mm-W BS

	2
	FR1 BS
	FR1 Hybrid AAS BS
	FR1 OTA AAS BS
	FR2 BS

	3
	1-N-W
	1-A-W
	1-A-WO
	2-A-WO

	4
	1-C
	1-H
	1-R
	2-R


Option 1 was presented part of draft applicability table in [4] at the meeting in Hangzhou.

Option 2 is an extension from what is suggested to use for eAAS with extensions for FR1 BS and FR2 BS.

Option 3 is used in [2]. The fist character is the frequency range, the second character is related to non-AAS or AAS, the third location is related to with RF connectors or no RF connectors. 
This option mandate access to RF connectors or not for specific base station implementations. However, the intension with requirement sets is that the base station manufacturer declares what requirement set to comply to.

Option 4 is a version of option 3, where the association to non-AAS and AAS is removed. Instead the type of requirement set attached;

· C for all conducted requirements

· H for hybrid requirement sets (which consists of a mix of conducted and radiated requirements)

· R for all radiated requirements 

As guide for the decision the following needs further considerations;

1. The usage of non-AAS is used with the AAS WI context but may not be proper in a broader scope. It’s not good practice to define something according what it is not.

2. Find a description allowing for other frequency regions (e.g. within the range of 6 – 24 GHz) to be added at a later stage.

3. Avoid the usage of mm-wave in the specification, since for range 2 some frequencies are not per definition mm-wave frequencies.

4. Instead of associate requirements to if connectors are accessible or not, instead refer to where requirement is defined (e.g. all at TAB, a Hybrid mix or all at RIB).

To proceed the specification drafting of requirement applicability tables and specific details for some requirements solid definition of applicable requirement sets for NR base stations should be established. 
3. Conclusion

The NR RF core specification for base stations will hold multiple requirement sets, which requires proper terminology in place for efficient specification drafting.

The intension with contribution is to stimulate discussion on what definitions to be used in the NR BS specification. definitions required for TS 38.104 specification drafting.
RAN4 also need to consider the alignment with work done in eAAS, where multiple requirement sets are under discussion.
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