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1 Introduction 
Transceiver boundary has been proposed as a RF requirements reference point for BS with AAS [1]-[5]. In this contribution, the AAS transceiver boundary is formally defined. In addition, the current definition of Antenna Port and its applicability to AAS is reviewed. 
2 Discussion

Figure below shows the possible location of the transceiver boundary of an AAS BS.   


As shown to be beneficial and feasible with this definition in the standardization of the various RF requirements, it also provides the following additional benefits:

a. It is compatible with existing testing and requirements methodology in legacy BS.
b. Simplifying assumptions such as weights distribution, tapering and combining of the Antenna Array is not needed: avoiding the complexity and difficulties in revealing of detail AAS implementation by the BS AAS vendors.
c. The innumerable number of implementations of the various weights, digital processing (MIMO configurations, beam forming optimization) and signal distributions across the antenna arrays to match the deployment scenarios can also be avoided.
Text Proposal #1:

----

The AAS antenna connector (or alternatively transceiver boundary) is defined to be at 
· Output of the individual transceiver (B) or

· Output of the Radio Distribution Network (A). In this case, the implementation of the RDN needs to be declared.
Note: A is equivalent with B when the RDN implements a 1:1 of its input to the output. 

----

In [6], the existing definition of a BS with Antenna Arrays was reviewed and it was shown that the use and definition of Antenna Port in TS 36.141 is incorrect. Currently, as defined in Section 4.5.7 of TS 36.141: 
“A BS using antenna arrays is defined as a BS which meets at least one of the following conditions:

1. the transmitter output signals from one or more transceiver appear at more than one antenna port; or …
In case of diversity or spatial multiplexing, the above definition is not applicable and multiple antennas used for diversity or spatial multiplexing are not considered as an antenna array.”
In TS 36.211, an antenna port is defined by its associated reference signal and more than one antenna ports can be defined for the support of MIMO. However, as noted in Section 4.5.7 above, the definition of BS using antenna arrays also excludes diversity and spatial multiplexing. It is therefore unclear why for example the transmitter output signals from one or more transceiver should only apply when it appears at more than 1 antenna port and at the same time excluding diversity and spatial multiplexing. 
Observation: The above terminology of antenna port is meant to represent “antenna connector” in which the existing requirements for base stations with MIMO or diversity implementation are defined. Thus, text in Section 4.5.7 should be corrected.

Text proposal #2:
----
4.5.7
BS using passive antenna arrays

A BS may be configured with a multiple antenna port connection for some or all of its transceivers or with an antenna array related to one cell (not one array per transceiver). This subclause applies to a BS which meets at least one of the following conditions:

-
the transmitter output signals from one or more transceiver appear at more than one antenna connector port; or

-
there is more than one receiver antenna connector port for a transceiver or per cell and an input signal is required at more than one port for the correct operation of the receiver thus the outputs from the transmitters as well as the inputs to the receivers are directly connected to several antennas (known as "aircombining"); or

-
transmitters and receivers are connected via duplexers to more than one antenna.

In case of diversity or spatial multiplexing, multiple antennas are not considered as an antenna array.
...
4.5.8
BS using active antenna arrays

A BS may be configured with a multiple antenna connection for some or all of its transceivers or with an antenna array.   This subclause applies to a BS which meets at least one of the following conditions:

· TBD

· TBD

A BS with active antenna array includes diversity, spatial multiplexing or beamforming as an antenna array.

----
3 Summary

In this contribution, we have proposed definition of an AAS transceiver boundary and provided correction to the existing description in TS 36.141 on the use of Antenna port terminology.

4 References
[1] R4-132637, “AAS Requirement Reference Point for Receiver Reference Sensitivity,” NSN, RAN4#67, May 2013.

[2] R4-132640, “AAS requirement Reference Point for BS Output Power,” NSN, RAN4#67, May 2013.

[3] R4-13xxxx, “AAS Spurious Emissions,” Alcatel-Lucent, RAN4#68, August 2013.

[4] R4-13xxxx, “AAS ACLR Requirement,” Alcatel-Lucent, RAN4#68, August 2013.  
[5] R4-115270, “BS AAS Requirements & Specification Options, Alcatel-Lucent, RAN4#60AH, October 2011.
[6] R6-132829, “AAS Antenna Ports,” Alcatel-Lucent, RAN4#67, May 2013.












  B 





A 





 #K





TXU/RXU #K













































































  #2





TXU/RXU #2












































  #1





Transceiver Unit #1 
































Transceiver Unit Array 








Radio 


Distribution 


Network 


(RDN)









































