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1. Introduction
RAN#82Bis discussion on mmW UE antenna configurations was discussed. [1] and [3] were proposing to enable dual polarized antennas but in [1] also single polarized antennas were proposed. WF [2] was agreed were companies were encouraged to study baseline receiver configuration. In this paper we provide our view on reference architecture for UE RX and TX. It should be noted that the scope of this reference architecture is limited to deriving RF requirements.
2. Discussion
In discussions about reference architecture it should be clear what is the scope of the reference architecture so that assumptions based on that are not too binding. For NR mmW work, RAN4 needs to agree reference sensitivity and reference architecture how to derive appropriate number. Before looking in to architecture, we need to make some assumptions on the requirements and how they are defined. 

2.1. Boresight EIS
In [4] a UE budget for refsens was presented with beamforming gain. It was labelled as REFSENS but it seems that EIS toward boresight was meant with this. We provide our own view and similar calculation in [5]. In terms of reference architecture for boresight EIS, two polarizations was used in co-exisistence study and also in referred papers. 
2.2. Non boresight EIS

Discussion on how to set the requirement and if there should be any requirements for other than boresight is still open. We discuss and propose how to set the requirements in [5] with the help of EIS values over different angles plotted in to CDF. Nevertheless the way the requirements are set, problem for deriving value for EIS in to other directions and reference architecture for it is more complex.

In [1] different antenna types were considered. It was also noted that not all antennas may support diversity configuration. In RAN4#82Bis long discussion took place on possible ways forward and agreed WF [2] captured some of the discussion and identified options. After studying these options and assumptions in RAN1, we have concluded that mmW UE can have different types of antenna array and if beam switching has to be made from antenna array that supports diversity to an array that does not support diversity, the operation in system is not problematic. Same applies if UE is in an environment where rank 2 would be possible but UE decides to switch between antenna array that support rank 2 and does not support rank 2. With this understand we make two observations:

Observation 1: Not all antenna arrays in mmW UE need to support diversity if one array does support it
Observation 2: Discussion on mmW UE rank 1 and rank2 capability has no impact on RF requirement

In the end, the question is only on how RAN4 defines RF requirements and our view is that diversity gain should be assumed but to allow for design flexibility, UE should be allowed to cover some angles with antenna arrays that do not necessary support diversity.      
Proposal 1: mmW reference architecture for EIS is such that for boresight diversity reception is assumed and for non-boresight it is not assumed.    

2.3. Discussion on EIRP

Similarly to EIS, EIRP capability is affected by the number of radiating elements. If we assume that test antenna is such that it can always perfectly capture all radiated power regardless of polarization, the EIRP will be theoretically 3 dB higher if same amount of power is transmitted with both polarizations compared to transmitting only with one polarization. Result would be same if 3 dB more power would transmitted with one polarization. 

Generating high power levels with one element is difficult in mmW. Also, adding more antenna elements has its problems since arrays become large in physical size. Therefore we propose that also in TX side RAN4 takes advantage of patch antennas ability to be used in two polarizations and specify boresight EIRP with two polarizations but also that RAN4 allows for spatial coverage requirement to be full filled with antennas that may not have dual polarization capability.

Proposal 2: mmW reference architecture for EIRP is such that for boresight two polarization transmission is assumed and for non-boresight single polarization is assumed.    

3. Conclusion
We discussed mmW reference architecture and its impact on RF requirements. Two observations were made
Observation 1: Not all antenna arrays in mmW UE need to support diversity if one array does support it
Observation 2: Discussion on mmW UE rank 1 and rank2 capability has no impact on RF requirement

Based in these observations, and extending analysis for TX side, we made two proposals

Proposal 1: mmW reference architecture for EIS is such that for boresight diversity reception is assumed and for non-boresight it is not assumed.    

Proposal 2: mmW reference architecture for EIRP is such that for boresight two polarization transmission is assumed and for non-boresight single polarization is assumed.    
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