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1 Introduction
Work on the TR 37.843 for the AAS BS full OTA requirement set is progressing. It has also been agreed that we will have a single technical specification in TS 37.105 [2] containing both the full OTA requirements and hybrid requirements for an AAS BS which retains a conducted interface.
We have an existing architecture which is suitable for the AAS BS conducted requirements (as part of the hybrid requirements) however we do not have an AAS BS architecture describing the OTA-only AAS BS.

In addition, until now the existing REL13 requirements for AAS BS have been referred to as the REL13 requirements, however it would be beneficial to have a better definition of the requirements and the AAS BS architecture they belong to. 

This TP adds a reference architectures of AAS BS with conducted and OTA RF interfaces and an OTA only RF interface.
2 Discussion

An AAS BS must have a radiated interface as both the hybrid requirements and the full OTA requirement sets have OTA requirements. The AAS BS using the hybrid (or REL13) requirements is often referred to as having a full set of conducted requirements. Whilst there are conducted requirements in REL13 AAS specification TS 37.105 [2] which have equivalence to the conducted requirements in the non-AAS specifications referring to them as a full set has made some sense in the past as AAS and non-AAS have been treated separately and there was only 1 AAS BS specification and 1 non-AAS specification (in terms of interface description).
However as the AAS BS requirements will in the future have options for both OTA ad hybrid requirements, referring to the AAS BS as having a full set of conducted requirements is somewhat misleading, hence it is important we have good terms which we can describe both the requirements sets [3] and also the types of AAS BS they apply to.

This is particularly relevant to NR where a new set of non-AAS requirements are being developed alongside hybrid and full OTA requirements. 

A companion TP [3] submits text of approval to the TR that capture the issues surrounding the specification structure of having both hybrid and full OTA requirements sets. 
The existing AAS BS reference architecture is suitable for the hybrid requirement, and a new architecture is needed for the full OTA which has no conducted interface. It is advantageous however to keep the architecture the same as the blocks are still likely to be used in the derivation of some of the requirements, for example transceiver units are needed in order to define the scaling factor N for emissions scaling. Also the RDN and antenna array loss is used when deriving the min EIS value.
The reference OTA architecture is hence a simplified version of the existing (hybrid) reference architecture rather than a complete black box, as follows
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Figure 1. Reference architecture for all OTA AAS BS

As we now have 2 AAS BS architectures which conform to different requirement sets, it is useful to define names for them, hybrid AAS BS and OTA AAS BS seems applicable.

hybrid AAS BS:


AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set.

OTA AAS BS:


AAS BS which has a radiated RF interface only and conforms to the OTA requirements set.

To complete the section for the AAS BS architecture the unit descriptions from TR 37.842 [4]  have been modified for the new architectures and added to the descriptive test in TR 37.843.
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4 Text Proposal:

TR37.843  v0.1.0
--------------Start of text proposal-------------
3.1
Definitions

{Unchanged definitions omitted}

hybrid AAS BS:

AAS BS which has both a conducted RF interface and a radiated RF interface in the far field and conforms to a hybrid requirements set.

OTA AAS BS:

AAS BS which has a radiated RF interface only and conforms to the OTA requirements set.

{Unchanged sections omitted}

4.4
General AAS BS RF architecture
An AAS BS may have 2 different types of RF interface at which the RF and performance 
requirements are defined:

· Conducted RF interface at the transceiver array boundary and a radiated interface in the far field for a hybrid AAS BS.

· Radiated interface only for an OTA AAS BS.

For both types of AAS BS the radio architecture is represented by three main functional blocks, the transceiver unit array (TRXUA), the radio distribution network (RDN), and the antenna array (AA). The transceiver units (TRXU) interface with the base band processing within the AAS BS.
The TRXUA consists of multiple transmitter units (TXU) and receiver units (RXUs). The TXU takes the baseband input from the AAS BS and provides the RF TX outputs. The RF TX outputs are distributed to the AA via a RDN. The RXU performs the reverse of the TXU operations. The RDN performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction. The TXU and RXU can be separated and can have different mapping through the RDN towards the AA.

For the hybrid AAS BS the transceiver array boundary (TAB) is the point or points at which the TRXUA is connected to the RDN. The point where a TXU or RXU connects with the RDN is equivalent to an "antenna connector" of a non-AAS BS and is called "Transceiver Array Boundary connector" (TAB connector). The TAB connector is defined as conducted requirement reference point. The transmitted signal per carrier from one Transmitter Unit appear at one or more TAB connector(s) and the received signals per carrier from one or more TAB connector(s) appear at a single RXU.
Figure 4.4-1 shows a general architecture of a hybrid AAS BS radio architecture, where M is the total number of transceiver units and K is the total number of TAB connectors at the transceiver array boundary.
The OTA AAS BS has no transceiver array boundary or TAB connectors defined as it has no conducted requirements.

Figure 4.4-2 shows a general architecture of a OTA AAS BS radio architecture, where M is the total number of transceiver units.
NOTE 1:
The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive antenna array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

NOTE 2:
The antenna array includes various implementations and configurations e.g. polarization, array geometry (including element factor and element separation), etc.

NOTE 3:
The physical location of the TRXUA, the RDN, and the AA may differ from this logical representation and is implementation dependent.
NOTE 4:
No specific mapping in the RDN between TAB connectors and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between TAB connectors and  radiating elements can differ between the transmit and receive directions. The AAS BS reference architecture allows for full asymmetry between receiver path and transmit path.
NOTE 5:
For AAS BS capable of supporting applications employing beamforming, all or subgroups of TAB connectors can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.
NOTE 6:
If the TR 37.842 [4] text and figure 4.341 
contradict each other, then the TR text applies.
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Figure 4.4-1: General architecture of hybrid AAS BS 
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Figure 4.4-2: General architecture of OTA AAS BS 
--------------end of text proposal-------------
�What about EMC?


�You mean the AAS TR and figure 4.4-1?





