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1.
Introduction

In the last RAN4 meeting in Spokane, discussion on unwanted emissions scaling lead to an agreed WF [1].  The following are agreements made:
· In Section 4.4, TR 37.843, the description of the OTA AAS BS is modified from
· “Figure 4.4-2 shows a general architecture of an OTA AAS BS radio architecture, where M is the total number of transceiver units” 

     


to 

· “Figure 4.4-2 shows a general architecture of an OTA AAS BS radio architecture, where M is the total number of transceiver units and M ≥ 8 (E-UTRA) or 4 (UTRA)”
· Justification for OTA AAS BS for having more than 8 (E-UTRA) or  4 (UTRA) TRX will be captured in TR
· A note to state the background of the maximum scaling factor 8 and RAN4 can reconsider this maximum scaling when  number of layers/streams are updated. From TR 37.842, Section 8.2.6: 
· “The fixed scaling factor of 8 is based on the maximum number of layers/streams specified in release 12 of 3GPP specifications. The scaling function may be further reconsidered for future releases if the maximum number of layers/streams supported is changed.”
· This restriction will be captured in TS 37.105 (Section 4), TR 37.843 (Section 4), TS 37.145, TS 37.114
2.
Discussion
The intention of this contribution is to impliment the agreement outlining the need for background of the maximum scaling factor of 8.
4.
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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 and M ≥ 8 (E-UTRA) or 4 (UTRA).

It is highly unlikely that an OTA AAS BS will not have fewer than 8 (E-URA) or 4 (UTRA) transceiver units (BS with fewer than 8 units are likely to have a conducted interface and can meet hybrid requirements) and thus setting the requirement in this manner significantly simplifies the OTA specification with the only expense being not covering a corner case in exactly the same manner.
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 text and figure 4.41, 4.4-2 contradict each other, then the TR text applies.
NOTE 7: The fixed scaling factor of 8 is based on the maximum number of layers/streams specified in release 12 of 3GPP specifications. The scaling function may be further reconsidered for future releases if the maximum number of layers/streams supported is changed.
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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 
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