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1. Introduction

At last meeting (RAN4#84 in Berlin) draft specification text for TS 38.104 was discussed. It’s now clear that the specification needs support for requirements defined at induvial antenna connectors, at the TAB and/or at the RIB.
In this contribution, a text proposal for approval with basic terminology and definitions related to requirement anchor points for NR BS RF requirement is attached. Also, a text proposal for clause 5, with editorial updates following agreements from last meeting is attached. 
2. Discussion

The NR RF core specification requires support for four requirement sets, with requirement defined at individual antenna connectors, aka. Transceiver Array Boundary (TAB) connector and/or as radiated requirement at the Radiated Interface Boundary (RIB). In Table 2-1, the requirement anchor point used for all defined requirements sets listed. 
Table 2-1: Requirement anchor point
	Requirement set
	NR BS Description
	Requirement Anchor Point

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

	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.
	TAB and RIB

	1-O
	A BS operating at FR1 with a requirement set consisting only OTA requirements defined at the RIB. 
	RIB

	2-O
	A BS operating at FR2 with a requirement set consisting only of OTA requirement.
	RIB


For eAAS each supported base station architecture is defined by a figure. As an example, for Hybrid AAS BS, the reference architecture is shown in Figure 2-1. In this figure, the TAB and RIB is defined. Instead of having multiple figures (one per requirement set), it is suggested to use applicability tables (as described in a companion contribution [3]) to describe defined where requirements are anchored. However, there is a need to visualize the anchor points for requirements defined for NR BS.
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Figure 2-1: Anchor points for RF core requirements
3. Conclusion

In this contribution, a text proposal for TR 38.xyz is presented for approval. 
The text proposal consists of two parts;

1. Editorial update of sub-clause 5.1, with respect to terminology agreed last meeting in [1].

2. Addition of figure describing TAB and RIB for all requirement sets in sub-clause 5.3. The figure is fetched from [2] presented last meeting for eAAS.

Also at the end of the contribution draft specification text for TS 38.104, sub-clause 4.3 is attached for discussion.
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[Text proposal for clause 5]
5
General BS RF aspects


5.1
Relationship with other core specifications

The following relations among the single RAT NR BS core specification and the MSR BS, AAS BS and EMC specifications are identified: 

Single RAT NR BS: TS 38.104 is a Single RAT NR BS specification. It is expected to capture BS requirements for the following aspects: 

-
Tx, Rx and BS demodulation core requirements for NR BS,

-
Conducted and radiated sets of core requirements for the above listed categories (i.e. Tx, Rx and BS demodulation),

-
Requirements for NSA NR and SA NR deployments (with the consideration of the NSA/SA prioritization in Rel 15),

-
Requirements for FR1 and FR2 frequency ranges, based on the classification defined in TR 38.803: 

-
FR1: frequency bands below 6 GHz. Both conducted and OTA requirements will be required for Range 1. The applicability may depend on the requirements.

-
Requirement set 1-C: Conducted requirements for FR1 Non-AAS type BS (which doesn’t include antenna functionality).

-
Requirement set 1-H: Conducted requirements and OTA requirements for FR1 AAS type BS (which include antenna functionality).

-
Requirement set 1-O: OTA requirements for FR1.

-
FR2: frequency bands above 24 GHz. 
- Requirement set 2-O: OTA requirements for FR2.

MSR BS: The MSR BS specification in TS 37.104 will be updated in Rel-15 for capability sets of Single RAT NR BS and LTE+NR MSR BS. 

-
It shall be noted that the MSR specification is considered as non-AAS specification, defining conducted requirements. 

-
Work on the Multi-Standard BS specifications updates for NR will start after work on the Single RAT NR BS specification is completed.

AAS BS: The AAS BS specification in TS 37.105 will be updated in Rel-15 for capability sets of Single RAT NR BS and LTE+NR MSR BS. In Rel-15, the AAS BS specification is expected to be extended with the full set of OTA requirements. 

-
Work on the AAS BS specifications updates for NR will start after work on the Single RAT NR BS specification is completed.

EMC: New EMC specification for the NR BS will be defined in TS 38.113. 

-
The NR BS EMC specification will refer to the eAAS WI work on the EMC requirements for the OTA AAS BS, i.e. EMC testing of DUT’s with radiating antenna elements.

-
It shall be noted, that each of the EMC specifications for Single RAT refers to the MSR EMC specification in TS 37.113 for the additional optional applicability of the MSR EMC requirements.

-
NR BS EMC specification shall also consider additional optional conformance requirements in the extended Rel 15 version of the MSR EMC specification in TS 37.113. 

Furthermore, relations among conformance BS specifications are identified as follows: 

Single RAT NR BS: New conformance specifications in TS 38.141-1 and in TS 38.141-2 for the NR BS conformance for conducted and radiated testing will be defined, respectively, 

MSR BS: TS 37.141 MSR BS conformance testing specification will be updated with the NR RAT.

-
Work on the Multi-Standard BS conformance testing specifications updates for NR will start after work on the Single RAT NR BS conformance testing specification is completed.

AAS BS: AAS BS conformance testing specifications in TS 37.-145-1 and TS 37.145-2 will be updated based on the AAS BS core specification modifications. 

-
Work on the AAS BS specifications updates for NR BS will start after work on the Single RAT NR BS specification is completed.

5.3
Conducted and radiated requirement reference points

NR BS requirements are defined for two points of reference, signified by conducted and radiated requirements, as showed in Figure 5.3-1. 
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Figure 5.3-1: Anchor points for RF core requirements
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna. How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement sub clause.
Radiated characteristics are defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region. Radiated requirements are also referred to as OTA requirements. The (spatial) directions in which the OTA requirements apply are detailed for each requirement.

For NR AAS BS the transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal structures and performing receiver combining and demodulation.
The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams. 

For NR FR1 AAS BS the composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.

[The end of text proposal]
[Draft]
4.3
Conducted and radiated requirement reference points

NR BS requirements are defined for two points of reference, signified by conducted and radiated requirements, as showed in Figure 4.3-1. 
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Figure 4.3-1: Anchor points for RF core requirements
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna. How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement sub clause.

Radiated characteristics are defined over the air (OTA) with a point of reference in the far field (Fraunhofer) region. Radiated requirements are also referred to as OTA requirements. The (spatial) directions in which the OTA requirements apply are detailed for each requirement.

For NR AAS BS the transceiver unit array is part of the composite transceiver functionality generating modulated transmit signal structures and performing receiver combining and demodulation.

The transceiver unit array contains an implementation specific number of transmitter units and an implementation specific number of receiver units. Transmitter units and receiver units may be combined into transceiver units. The transmitter/receiver units have the ability to transmit/receive parallel independent modulated symbol streams. 

For NR FR1 AAS BS the composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network which distributes the RF power generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array, in an implementation specific way.

[The end of draft]
