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1 Introduction

In RAN4#74 in Athens, the discussion on transmitter unwanted emission for AAS BS, spurred by [1], started pointing towards the use of different groupings of transmitters/Receivers for identifying where the requirements should apply. The capability of such a group should also determine the requirement itself. Most of the discussions were based on applying the concept per operating band. However, if applying it to devices supporting operation in multiple bands, the application of groups may become more complex. 
In RAN4#74bis in Rio de Janeiro, the discussion on groups continued. The focus on the discussion was on the per operating band requirements, leaving the issue of multi-band AAS BS till later.

This contribution suggest away to essentially maintain the group per operating band approach while addressing the complex multiple band scenarios through an extension of the concept and the terminology.
It is a resubmission of [2] which was not treated in RAN4#74bis due to the shortage of time.
2 Discussion
The AAS BS has potential to develop into a highly integrated device. Multi-band capabilities are here likely to be useful as such capabilities make it possible to reuse the antenna array surface on the BS site, much like the multi-band BS antennas used today. This reduces the wind load and the visual impact of the BS installations.
[image: image1.png]Dualband B1/B2

single band B2
Dualband B1/B2
Singleband B2

Dualband B1/B3
Single band B3

Dualband B1/B3

Single band B3

Trippleband Singleband Singleband
B1/B2/B3 B2 B3

Single band
B1

L2 2.2

-

|
BB RBRX
8 BRN

8

&
®
®8

1 tripple band BS antenna = 3 single band BS

antennas in the package of one antenna




Figure 1, triple band BS antenna, saving tower space and reducing visual impact through reduced volume while maintain the antenna aperture area.Crosses of dual colour represent dual band antenna element and crosses of single colour (represents single band elements. Green is a lower frequency band than red and blue.
In AAS BS, the (conducted) requirements are set on the transceiver boundary, which, due to the great variation of AAS implementations, is defined only by its connector interface to the RDN/antenna array.

The current assumption seems to be that transceiver boundary is homogenous in the way that it comprises all the connectors in the physical interface (or each individual transceiver unit). However, it is conceivable (and potentially beneficial) to employ different interlaced antenna element surface density (as depicted in figure 1 for a linear array) for different operating bands in a multiple band capable AAS BS, and thus all the connectors in the transceiver boundary may not participate in the transmission or reception of all the bands. It is reasonable to apply the band specific requirements only to the connectors participating in the band transmission and or reception, and to apply other requirements to connectors not transmitting /receiving in the band. (E.g. for the frequency span of the operating band, spurious requirements apply for the connectors not participating in the band whereas operating band unwanted emission requirements apply to connectors participating in the band.)
In order to apply the right requirements to the right connectors, a fitting nomenclature is needed, such that connectors participating in a band can be said to belong to a transceiver array different from the connectors not participating in the band.
It is suggested that such part of the transceiver array shall be referred to as the transceiver band specific “sub-array”. The transceiver array of an AAS BS would thus consist of at least one transceiver sub-array or, which is probably more general, at least one transmitter sub-array and at least one receiver sub-array (allowing for different sub-array arrangements for Rx and Tx). Explicitly referring to the sub-array as band specific, allows for other future use of the term “sub-array” with other properties if there would arise a need for it.
When implementing multiple band BS, multi-band transmitters and receivers may be employed. Traditional BSs employing such devices have slightly different requirements than BS employing exclusively single band transmitters and receivers. It would appear reasonable to apply a similar approach for AAS multi-band transceiver units. However with the current definitions of the transceiver unit and the transceiver array boundary, it is cumbersome to pose different requirements on different connectors belonging to the same transceiver unit in the same way as is done in the current BS specifications. It is suggested that transceiver units performing more than one transceiver functions shall be referred to as having “sub-transceivers”, which may individually be subject to requirements.
A transceiver unit (a physical device) consists of at least one “sub-transmitter” and/or “sub-receiver” that can be subjected to requirements.

Hence the active transmitter array generating the signal of a particular band in an AAS BS can be said to be the band specific “sub-array”, consisting of the band specific “sub-transmitters”. The band specific requirements apply differently to the sub-array sub-transmitters than they do to all other parts of the transmitter-units and transmitter unit array respectively.
Examples 1 to 4 below shall illustrate on how it may work:
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Figure 2, An AAS BS supporting multiple operating band operation with single band transceiver units.
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Figure 3, An AAS BS supporting multiple operating band operation with dual band transceiver units consisting of single band sub-transceivers with combined connectors at the transceiver array boundary.
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Figure 4, An AAS BS supporting multiple operating band operation with dual band multi-band transceiver units with band specific connectors in the transceiver array boundary.
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Figure 5, An AAS BS supporting multiple operating band operation with dual band multi-band transceiver unit where the connectors in the transceiver array boundary are not single band.
The introduction of sub-arrays and sub-transceivers allows for applying the transceiver requirements in the same way as is applied for non-AAS BS in the case of devices supporting multiple operating band operation.

3 Definitions
Sub-receiver:



part of transceiver unit that performs a receiver function which may be subject to specific requirements. E.g. reception in a specific operating band.

Sub-transceiver:



part of transceiver unit that performs a function which may be subject to specific requirements. E.g. sub-receiver or sub-transmitter.

Sub-transmitter:


part of transceiver unit that performs a transmitter function which may be subject to specific requirements. E.g. transmission in a specific operating band. 
Transceiver sub-array:

part of the transceiver array that may be subject to specific requirements, e.g. operating band specific transceiver sub-array..

4 Conclusion
· Sub-arrays, being part of the transceiver array subject to specific requirements are defined.
· Sub-transceivers, being the active part of a transceiver unit in a transceiver unit sub-array are defined.

· A transceiver unit comprises at least one sub-transceiver.

· A Transceiver unit array comprises at least one transceiver unit sub-array.

· Band specific requirements are applied to band specific sub-arrays and band specific sub-transceivers (or groups of such).
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6 Terminology
The terminology used in this contribution is taken from TR37.842. 
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Sub-arrays and sub-transceiver concept applied to AAS BS supporting multiple operating bands
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Sub-arrays and sub-transceiver concept applied to AAS BS supporting multiple operating bands

Sub-arrays and sub-transceivers

Two sub-arrays are identified (“red” and “blue”), one per operating band.

Each Transceiver unit comprises 1 multi-band sub-transceiver (“red band” and “blue band”)
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