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1 Introduction

In theRAN4#76 meeting in Beijing, a provisional structure of the core requirement TS for AAS BS was agreed [1]. It was agreed to continue working on the details over the AAS reflector, in order to come up with agreeable TS text for the RAN4#76bis meeting. A part of this work has resulted in the definition of two points of reference, for the respective conducted and the radiated requirements.
One type of requirements in the non-AAS BS RF specifications relates to the accuracy of  a broadcasted message about the transmitted power of a particular signal (used by the UE to estimate the channel). This type of requirements has so far not been discussed in the AAS WI, but they are an integral part of the system functionality and must be addressed also for AAS BS. This contribution discusses the implications on such requirements when introduced to AAS BS RF requirements. A way forward on how such requirements shall be introduced in the AAS BS RF TS is urgently needed if the WI deadline shall be met.
2 Discussion 
Figure 1 below describes the scenario for non-AAS BS link where a broadcasted message regarding a particular reference signal power is used by the UE to establish channel estimation. The path loss estimate is essentially formed as the difference between the power level announced in the broad cast message, and the experienced (measured) power in the UE. The channel estimate is used in e.g. open loop power control. The BS RF requirement specifications comprise a requirement on the accuracy of the broadcasted information formulated as a maximum allowed difference between the power level of the reference signal stated in the broadcast message and the measured power level of the same signal at the BS antenna connector. Examples of such requirements are: DL RS power in [2] and primary CPICH power in [3]. The purpose with this contribution is not to provide an exhaustive list, but to discuss the principle of how this type of requirements shall be treated when introduced in AAS BS RF requirement specifications.
Figure 2 depicts the AAS BS scenario corresponding to the non-AAS BS scenario in figure 1.

Figure 1. Non-AAS BS simulation scenario link (note that several links combined into a network has been used in system level to determine the BS requirements as described in [4] TR25.942 and [5] TR36.942.)
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Figure 2. AAS BS scenario corresponding to non-AAS BS scenario depicted in figure 1.

In the AAS BS, this type of requirement is envisaged to be a conducted requirement, i.e. applied in the transceiver array boundary. It can be noted (from figure 2) that the transceiver array boundary may consist of more than ABA connector, and that consequently it is possible that more than one ABA connector may transmit the broadcast message about the power of the reference signal power, albeit not necessarily with the same transmitted power.
The UE/system is generally not equipped to distinguish between several messages signalling the signal power of a particular signal at each ABA connector in parallel, so the message broadcasted from the connectors must be coordinated into one message.
 
Further, the UE is generally not capable of distinguishing several identical transmission sources (at potentially different power level) in the transceiver boundary. Instead all the power from each connector in the transceiver boundary reaches the UE through the composite antenna array and the multipath environment to be added (complex powers) in the UE antenna.  Hence the UE channel estimate will be the result of the beam forming in the composite antenna and the composite signal power of the reference signal transmitted in the array boundary.
A requirement on the accuracy of the reference signal transmitted power must thus combine the signal power from all the ABA connectors in an unambiguous way and pose the requirement on the resulting composite power difference to the broadcasted message. The combination creating the most resemblance between figures 1 and 2 above is the power addition of each ABA connector output. 

It makes the UE channel estimate assuming a fictive power combiner in between the AAS BS transceiver array boundary and the composite antenna array (and a corresponding fictive power splitter before the RDN in the composite antenna). And yet it allows the virtual change of the composite antenna beam forming (and consequent channel estimate) by shifting the phase and/or power relation of the signals on the individual ABA connectors. 

Hence, the UE behaviour in an AAS BS served cell will be consistent with the UE behaviour in a corresponding non-AAS cell. So the AAS BS will be compatible with a non-AAS network in this respect.
3 Conclusion
· For AAS BS specification where a broadcasted message contains information about the transmitted power of a particular signal and requirements on the accuracy of the broadcasted message are placed, the power sum of all corresponding signal levels on the AAS BS ABA connectors shall be used as the reference for comparing the transmitted power with the content of the message.
· This is in line with the system design using non-AAS BS.

4 Way forward
An integral part of system functionality is where power level of a reference signal is broadcasted by the BS. Non-AAS BS RF requirement TS all have requirements on the accuracy of such messages, where the power level of the referred signal at the BS antenna connector is compared with the power level stated in the broadcasted message. Examples of such requirements are CPICH power in TS25.104 and DL RS power in TS36.104.
The following way forward it for approval:

When implementing the corresponding requirements in AAS BS RF requirement TS, the power level of the referred signal used to compare to the power level broadcasted shall the power sum of the respective signal levels at all AAS BS ABA connectors contributing to the RS signal referred in the message.
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6 Terminology
The terminology used in this contribution is taken from TR37.842. 

Additional explanations of terms can be found below:
ABA connector: array boundary connector as depicted in figure 2.
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� In MIMO operation, several orthogonal messages are transmitted for respective reference signals, but each of these need to be coordinated as suggested above, or transmitted from one single connector each, like in the non-AAS case.�





