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1.
Introduction

The applicability of BS requirement sets for 7 - 24 GHz frequency range is discussed in clause 7.2 of TR 38.820 [1]. It has been identified that there are some issues in this clause. This contribution provides a TP to update TR 38.820 to rectify the identified issues.
2.
Discussion
The first issue is whether conducted (C) or hybrid (H) requirement sets should still be applicable for BS operating within the 7-24 GHz range. It was discussed in [2] that requiring antenna connector for antenna system operating above 13 GHz would be a challenge (if not unfeasible) in design and implementation. We consider that over the 7-24 GHz range (especially on the high-end frequency range), antenna array system (AAS) type of BS that support (potentially a mixture of analogue and digital) beamforming would be needed (if not essential) to provide the required (especially uplink) coverage for the desired throughput or reliability level, and requiring antenna connector would in general complicate the design and implementation for AAS targeting within the 7-24 GHz range. Considering the example frequency ranges currently listed in Table 5.2-1 of TR 38.820 (copied below), we propose that conducted (C) or hybrid (H) requirement sets should not be applicable for BS operating within example frequency range 3 and the upper part within frequency range 2, not to require antenna connector in the BS design and implementation within this range.

Table 5.2-1: Example ranges

	Example range


	Frequency

(GHz)
	Example frequency

(GHz)

	1
	7.125 to X
	10

	2
	X to Y
	15

	3
	 Y to 24.250
	20

	Note 1: X is within the frequency range 10 to 13 GHz.

Note 2: Y is within the frequency range 16 to 18 GHz.


The second issue is that the last four paragraphs in clause 7.2.1 (Reference architecture) of TR 38.820 are about requirement sets, and thus should be moved to clause 7.2.2 (Requirement sets).
The last issue is that an ambiguous term ‘sub-element’ is used in clause 7.2.3 (Antenna topologies) which should be clarified to ‘sub-array or element).
3.
Text proposal
<Start of change>

7.2.1
Reference architecture

For NR BS two different architectures have been defined. The architectures different with respect to defined requirement anchor points and requirement applicability. A base station can into three main components:

· Transceiver Unit Array (TRXUA)

· RF Distribution Network (RDN)

· Antenna Array (AA)

In figure 7.2.1-1, the architecture for requirement set category H is visualized, where requirements are defined at TAB and RIB.  

[image: image1.emf]TAB

TRXUA

AA

RDN

RIB

1

2

N

Composite antenna


Figure 7.2.1-1: BS architecture relevant for requirement set category H

In figure 7.2.1-2, the architecture for requirement set category O is visualized, where all requirements are defined as OTA requirements at RIB.
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Figure 7.2.1-2: BS architecture relevant for requirement set category O

The Release 15 NR basestation specifications include 3 types of basestation:

· The conducted basestation (1-C) type refers to a non AAS BS architecture. The basestation does not include an antenna. The antenna is built separately and is likely to correspond to a passive sector antenna for a macro basestation. For micro and indoor basestations the antenna may have a wider coverage angle. All RAN4 requirements for conducted basestations are specified at each individual antenna connector. Type 1-C is applicable to FR1 only.

· The hybrid basestation type (1-H) is an AAS basestation that has connectors or other means for conducted testing of individual transceivers. An AAS basestation has an integrated antenna. Type 1-H basestations comply with two far field OTA requirements as well as conducted requirements. Unlike type 1-C, some conducted requirements are specified as a sum across multiple connectors. Type 1-H is applicable for FR1 only.

· The OTA basestation is an AAS basestation type (1-O, 2-O) that has only a radiated interface. All requirements are specified OTA, as either directional, TRP or co-location type requirements. The OTA BS type is applicable for both release 15 frequency ranges.





7.2.2
Requirement sets

The NR RF core specification defines multiple requirement sets. The requirement set support is different for FR1 and FR2. In table 7.2.2-1, the requirement set defined in NR are listed. Together, the requirement set category and frequency range defines the NR BS type. 

Table 7.2.2-1: Requirement set categories for NR BS

	Requirement set category
	Applicability
	Description

	C – conducted
	Antenna connector(s) for non-AAS architecture or TAB connector(s) for AAS BS architecture; applicable to FR1 only
	All requirements are defined at the RF connector. This is the traditional approach used e.g. for E-UTRA in TS 36.104 [24] or for MSR in TS 37.104 [25]. 

	H – hybrid
	TAB connector(s) or RIB depending on requirement; applicable to FR1 only
	All requirements defined for requirement category C is applicable. However, emission requirements are scaled to capture the whole AAS system and TX IMD is extended. 

In addition, two OTA requirements are defined for output power and sensitivity. This category is referred to as hybrid, since both conducted, and OTA requirements are included. This requirement set category was introduced in TS 37.105 [10] for AAS BS.

	O – OTA, radiated
	RIB; applicable to FR1 and FR2
	All requirements are defined as OTA requirements at the RIB. This requirement set category was introduced in TS 37.105 [10] for AAS BS.


It is clear that –O requirements will be needed for the 7 to 24GHz frequency range. Type –C BS (or non-AAS) will clearly be limited by lower antenna gain (compared to the beam forming architectures) and the larger path loss in this frequency range will result in smaller cell sizes than for FR1. Considering BS design and implementation feasibilities, -C and -H requirements should not be applicable for BS operating within example frequency range 3 and the upper part within frequency range 2. However, at this stage, -C and -H requirements cannot be ruled out for BS operating within example frequency range 1 and the lower part within frequency range 1.

Comparing the -H and -O AAS BS types, the principle differences from a testing perspective are that for 1-H, there is no need for out of band OTA testing facilities or for TRP testing. TRP emissions and conducted emissions limits could be set to be the same. In addition to this, most other TX requirements (i.e. signal quality and power dynamics) have the same value whether tested conducted or OTA.

For the receiver, for FR1 a method to relate conducted and radiated requirements has been established. For FR2, there is no such methodology as there are no conducted requirements. For the 7-24 range, depending on the frequency and the expected receiver types, the FR1 approach may be applicable, or further work may be needed to develop a new approach or in the worst case, no mapping between radiated and conducted requirements may be possible. (In the latter case, it may of course be possible to derive conducted and radiated requirements without relating them). Depending on the applicable new band, if introducing both conducted and radiated requirements a future WI may need to take such factors into account.
Demodulation requirements for up to 2RX map directly between conducted and OTA. OTA testing of >2RX demod requirements is not feasible for FR1 or FR2 and will not be feasible in 7 – 24 GHz range. An assessment of the link budget in applicable test chambers for the frequency in question is needed to ensure OTA testability feasibility of demodulation requirements at sufficiently high SINR at the BS receiver. BS demodulation requirements that are not OTA tested may still be specified as conducted only. Within these constraints, demodulation requirements are possibly for any BS type in 7 – 24 GHz range. Therefore, discussion of further details of the BS demodulation testing in 7 – 24 GHz range is deferred to the related future WI.
7.2.3
Antenna topologies

The AA consists of N antenna elements placed is a certain lattice. The signals from the AA is mapped in the RDN creating different antenna topologies as shown in figure 7.2.3-1. The RDN mapping is creating sub-arrays, where the radiating characteristics of a sub-array is different to single antenna elements (AE). 
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Figure 7.2.3-1: Example RDN mappings

Depending on intended coverage scenarios different types of RDN mappings are foreseen for the frequency range 7 to 24 GHz. For BS type 1-H and BS type 1-O and BS type 2-O, the OTA RF characteristics defined for requirement set category set H and requirement set category O is declared by the base station manufacturer in terms of full array capability as well as sub-array or element capability, see TS 38.141-2 [6], subclause 4.6.

<End of change>
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