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Introduction

During 2H15, a WI developing FD-MIMO solutions with up to 16 CSI-RS ports and beamformed CSI-RS has been developed. This WI is likely to be followed by further work to extend LTE MIMO capabilities towards massive MIMO.
In parallel, RAN4 has developed Rel.13 specifications for Advanced Antenna System (AAS) BS core RF requirements. An AAS BS is a basestation that integrates antenna and radio and is expected to have a large number of transmitters and receivers.

This paper proposes a means for ensuring that future MIMO and AAS is kept in sync in order that relevant requirements that enable real deployments of MIMO technology become available in parallel with the MIMO frameworks developed in RAN1.

Discussion
The Rel.13 AAS BS core spec covers basic aspects that are needed for developing FD-MIMO. However the specification still contains many conducted, per transmitter requirements. The need to conform to the current version of the specification will constrain options for innovation and good design for LTE arrays, since an array with a larger number of transmitters needs to provide antenna connectors and comply with the same requirements at each transmitter as a BS with a single large transmitter
Furthermore, future advanced MIMO schemes may require re-examination of some requirements in order to ensure that stable network performance and co-existence is guaranteed with new BS and network behaviours, and that a minimum expectation on some performance parameters can be met. Without proper RAN4 requirements, there may be much lower beamforming gains than seen in RAN1. Furthermore, operators may experience interference from other operators (in the form of unwanted emissions or in particular blocking)  because of network behaviours differing from those envisaged when emissions & blocking requirements were derived. This will prevent the specifications developed in RAN1 being translated into relevant and deployable technologies.

AAS type basestations may implement proprietary functionality in addition to 3GPP specified MIMO schemes. Nevertheless, since the aim of 3GPP schemes is to provide a toolbox for optimising the performance of arrays, array technologies and MIMO schemes are closely intertwined.

Given the high importance of good RAN4 requirements for developing real systems, it is proposed that any new WI developing further MIMO technology should contain a significant RAN4 related sub-section to develop further system and OTA requirements.

The attached appendix to this document provides an example of some potential RAN4 objectives.

Conclusion

In summary, we make these observations:

· Further work on RAN4 requirements is needed to enable possibilities for building good and successful FD-MIMO and AAS solutions (no connectors etc.)

· If advanced FD-MIMO is deployed in LTE, without proper RAN4 requirements, network operators risk experiencing unexpected interference/blocking from a neighbouring operator and would have no guarantee on stability and performance

· Beam-forming will be an essential part of 5G as not only improved performance but also deployments at higher frequency bands is foreseen. It is essential that good and buildable solutions for FD-MIMO are provided in RAN4 in order to pave the way for 5G.

Hence, we propose:

· In parallel with any further RAN1 led Rel.14 FD-MIMO requirements, commence the RAN4 development of system and OTA requirements as soon as possible 

Annex: Example objectives for RAN4 relating to BS RF requirements for array technology

· Specify OTA requirements for in band unwanted emissions such that all such emissions are captured and can be measured without connectors

· Investigate the applicability of current signal quality requirements and specify either EVM or another suitable metric(s) OTA in order to properly capture signal quality without the need for connectors

· Specify a reference OTA sensitivity and OTA RX requirements, except RX spurious emissions and out of band blocking, such that FD-MIMO base stations have flexibility to implement flexible and balanced receivers that are subject to system requirements

· Investigate the need for conducted power and power dynamics requirements and if needed and possible specify OTA

· Investigate the possibilities for non-connector based measurement of TX and RX spurious emissions and RX out of band blocking and if possible specify OTA

