Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #68
R4-135279
Riga, Latvia, 19th – 23rd August 2013
Agenda Item:
8.4.3
Source: 
Ericsson
Title:  
Unwanted emissions
Document for:
Decision
1 Introduction

At previous RAN4 meetings the discussion of unwanted emissions and the need for radiated requirements were raised.  This is a contribution to continue the discussion about unwanted emissions specifically for dense arrays in an AAS BS were mutual coupling may be stronger than experienced with co-location of passive BS systems. There exists the potential for coupling between transceiver chains to impact emissions levels. This document outlines 3 options for how to deal with this potential impact with requirements.
2 Discussion
Any emissions within the operating band and the frequency range of 10 MHz above and 10 MHz below each band is known as the operating band unwanted emissions, or in band emissions.  Outside of this range is considered to be out of band emissions.  Regarding in band emissions, in earlier contributions presented related to coexistence analysis in RAN4 it has been shown that KPI s such as throughput will not vary that much due to the spatial distribution of the emissions.  However, for a dense array configuration with mutual coupling there is the potential for difference between radiated and pure conducted requirements. As outlined in [2], there is the potential in an AAS array that isolation between transceiver chains could be in the order of 13-15dB. Thus strong reverse intermodulated signals on other bands, other carriers or even on the same carrier could be presented to the transceivers. Such intermodulations could impact operations of algorithms such as a PA linearization, and thus have the potential to impact at least in band emissions.  
Out of band emissions are generally removed with the use of filters that are designed to provide known gain and phase behavior in band and strong attenuation with more random phase behavior out of band, and are less sensitive to distortions of the behavior of, for example a linearization technique.  This being the case, the current conducted requirements in the 37 series are adequate for out of band emissions.  
However, in band emissions for an AAS BS where antenna elements are densely spaced can potentially be impacted by strong coupling between elements.  The isolation may be lower than the 30 dB currently assumed for the intermodulation requirement. Thus in this contribution we discuss a few options for handling in band emissions to be considered and decided upon within the 3GPP RAN4 group.
Option 1: Do not capture further potential coupling.  Define conducted ACLR and emissions testsbased on the current specification baseline.
The first option is to ignore potential coupling related impacts to emissions.  Taking this option implies that evaluation in 3GPP decides that either any   increased coupling caused by closely spaced arrays and multiple radios mounted close to the antenna aperture does not lead to significant worse isolation than is currently the case for co-location based requirements or that there is the potential for increased coupling but that the impacts are not significant.  Contribution [2] illustrates with simulation results that coupling loss in an antenna array could potentially vary within the interval of 13 dB up to more than 40 dB, so careful analysis is required before taking this option, even though the option is obviously the most straightforward.
Option 2: Define a radiated requirement for emissions that are within a certain range (TBD) of the carrier.  This captures the impact of coupling within the array.
The next option is to consider radiated requirements at least for in band frequencies, (i.e. only the operating band and the frequency range of 10 Mhz above and 10 MHz below each band).  A radiated requirement ensures that any coupling related impact to the level of in band emissions is captured. More consideration is needed though on how to define a suitable configuration for such a requirement  
Option 3: Keep emissions tests conducted.  Define an additional, new conducted intermodulation test with reduced isolation and measure each branch independently.
Proposal 3 uses fully conducted requirements and may be easier to define, but it has the potential disadvantage that all transceivers must fulfil a requirement based on the worst case coupling, regardless of the actual amount of coupling in any given implementation.  The difficulty here is that the worst case coupling could be much higher than what the transceivers will experience in some implementations.  However, in order to safeguard against any potential intermodulation caused by coupling, the worst case should be used to define the requirement.
Another option could be to combine Proposal 2 and Proposal 3 can be combined together such that a vendor can demonstrate either that the fully integrated system radiates within the defined radiated requirement or that the transceivers are sufficiently robust to cope with the worst possible case of coupling in an array. It should be noted that other RF core requirements such as maximum output power could be impacted by coupling issues; as outlined in [4], it is essential to define a radiated requirement for output power.

3 Conclusion

There needs to be a decision taken by the RAN4 group on how we should set requirements for AAS BS in the unwanted emissions category, in particular in relation to whether and how the impact of reduced cross transceiver coupling (compared to the co-location case) and coupling on the same carrier on emissions is taken into account.
Option 1: Do not capture further potential coupling.  Define conducted ACLR and emissions tests based on the current specification baseline
Option 2: Define a radiated requirement for emissions that are within a certain range (TBD) of the carrier.  This captures the impact of coupling within the array.

Option 3: Keep emissions tests conducted.  Define an additional, new conducted intermodulation test with reduced isolation and measure each branch independently.
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