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1 Introduction

During RAN4#65, an ITU Liason Statement requesting information on activities in external (to ITU) organisations activities relating to active and passive antenna systems was received. The LS relates to ITU-R WP-5D question 251/5, whose scope is as follows:
Part A – For base station passive antenna systems

1
Definitions of passive antenna systems and associated components and terminology.

2
Definitions for common performance parameters and tolerances.

3
Develop guidelines on performance parameters and tolerances by closely collaborating with relevant external organizations.

4
Consideration of advanced concepts (e.g. remote control of pattern and tilt).

Part B – For base station active antenna systems

1
Definitions of active antenna systems and associated components and terminology related to:

a)
active antennas;

b)
adaptive beamforming antennas;

c)
MIMO antenna systems.

2
Definitions for common performance parameters and tolerances.

3
Develop guidelines on performance parameters and tolerances by closely collaborating with relevant external organizations.

4
Consideration of advanced concepts (e.g. remote control of pattern and tilt).

The deadline for the response to the LS is 3rd July 2013, which implies that a response can be sent after RAN4#67 and RAN#60.

This document discusses the potential contents of a response from 3GPP RAN4 and how work might be prioritised in the upcoming AAS Work Item in order to increase the usefulness of the response to ITU.
2 Discussion

The first part of the ITU work relates to passive antenna systems. The existing 3GPP requirements are set at the antenna connector and do not take the antenna system into account. The scope of the recent 3GPP Study Item has been active antenna systems. Thus 3GPP has not discussed passive antenna systems and they are outside of the scope of the current specifications. Passive antenna systems do not give rise to the same issues as active systems and are not considered in specifications for several reasons:

· Unlike active antenna systems, the spatial pattern of in band noise and adjacent channel and out of band interference emissions are exactly the same as the spatial pattern of the wanted in band signal
· For basestations connecting to passive antenna systems, in general antenna connectors are available for testing. Advanced AAS products are likely to integrate RF electronics and antenna elements and to incorporate a potentially large number of elements, making it impractical to provide antenna connectors. Thus means for setting requirements and tests for systems that do not posess antenna connectors need to be considered.

· Receiver issues such as RX blocking exhibiting a different spatial sensitivity observed for active systems are not seen in passive systems since combining takes place prior to the RF

· Passive systems do not apply different spatial beamforming patterns to different signals (e.g. different carriers or within a carrier). Active systems have this potential and it has been observed that transmitting multiple beams can impact e.g. intermodulation characteristics

· The range of applications of passive systems is much more limited (e.g. downtilt, as compared to sectorisation, dynamic beamforming etc. with active systems). Furthermore, the beam pattern of passive systems is generally not varied particularly often

Thus, for good reasons passive systems are outside of the scope of the 3GPP work and hence RAN WG4 should inform ITU that there are no activities relating to these systems.

However, for various system and co-existence studies, RAN4 has used a number of different simplified passive antenna models (mostly 2D but sometime also 3D antenna models) and thus even though there are no activities regarding the passive antennas, the performance and tolerance of the existing passive antenna models can be attached in the LS respond to the WP-5D. 

Active antenna systems have been addressed during the recent Study Item, and it is likely that a Work Item will start with the goal of producing AAS specifications. ITU requests information on the definitions and terminology relating to AAS systems, definitions for performance parameters and tolerances, and considerations on advanced concepts.

Regarding performance parameters and tolerances, the following parameters are likely to be of interest to ITU:
· Output power

· Spurious emissions

· Receiver spurious emissions

Each of these parameter types has been discussed during the Study Item:
Output Power

A key issue to be resolved regarding the output power is the requirement definition point; transceiver boundary or far field.Concensus has not yet been reached on the requirement definition point, our view is that a far field reference point is needed If defined in the far field (as we believe is necessary), the definition point of the output power should be resolved; this could be for example the power radiated in all directions from the base-station or the power radiated in the “main lobe” in the latter case the “main lobe” needs to be defined in some way. If the output power would be defined at the transceiver boundary, then multiple requirements may need to be defined relating to different array configuration and antenna properties.
Transmit spurious emissions

The issues for spurious emissions are similar to transmit power. Firstly, there must be agreement on definition of the requirement in the far field or at the transceiver boundary. For our preferred definition as far-field requirements the portion of space over which spurious emissions are measured must be defined. For transceiver boundary, multiple requirements may need to be defined relating to different array configuration and antenna properties.
Receiver spurious emissions

To some extent, considerations for receiver spurious emissions are similar to those for transmitter spurious emissions and should be treated in the same manner as transmit spurious emissions . 

To improve the usefulness of the information that can be provided to ITU-R WP-5D, prioritization in the early stages of the Work Item phase should be considered. Priority should be given in particular to requirement areas that are relevant to the response to ITU-R WP-5D and for which progress can potentially be made quickly. Of particular interest in this respect is as above, transmit power, transmitter and receiver spurious emissions and the associated questions. Thus we propose that in the early stages of the work item and considering the timescale for responding to ITU, the following prioritization should be made (in descending order of priority):

(1) Transmit power related requirements

(2) Transmitter spurious emissions

(3) Receiver spurious emissions

In working on these areas, a particular focus should be placed on attempting to agree on a requirement definition point if not settled in the SI phase (far field or transceiver boundary), for far field the spatial region for which the requirement is defined and for transceiver boundary the means of scaling the requirement according to the number of array elements, and building some confidence in test methodologies for the requirements
3 Conclusion

A response to the incoming ITU LS on advanced antenna systems should be provided after RAN4#67/RAN#60. To improve the quality of the response, the following prioritisation should be made in the early stages of the Work Item:
(1) Transmit power related requirements

(2) Transmitter spurious emissions

(3) Receiver spurious emissions

Key issues to discuss include:

· Requirement definition point if not settled in SI (transceiver boundary or far field)
· For far field, the region in space within which the requirement is defined
· For transceiver boundary, the means for scaling the requirement according to the number of transceivers and their respective transmit power levels
· Building confidence in the test methodologies relating to these requirements.
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