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1.
Introduction

The aim of this document is to try to propose a way forward with regards to verifying Over-The-Air performance for the MIMO and multiple receive antenna UE.

2.
Discussion

2.1
UMTS status on single-antenna UE
Within UMTS Release 7, a work item was created to define Over-The-Air UE performance for the case where the single receive antenna UE is held close to the head, in the “speech mode” position. There were two components of this work:

· Definition of a test methodology and measurement uncertainty

· Definition of minimum performance requirements for the UE

The test methodology and measurement uncertainty issues have been resolved in RAN WG4/5. However, on the performance requirements side, whilst there has been agreement on requirements for the >1GHz bands, there is still no agreement on the <1GHz bands.

2.2
MIMO and general multiple receive antenna OTA performance

In LTE the baseline assumption is to have 2 receive antennas at the UE. However depending on the antenna implementation - i.e. how de-correlated the 2 antennas are – it is possible that the variation in performance in a given multipath environment could be quite large. Single-user MIMO is one of the key features of LTE. Yet the performance of MIMO depends very heavily on the level of de-correlation between the receive antennas, and this component can only be verified via radiated means. 

Hence it is essential to be able to test the LTE UE in order to verify the OTA performance of the multiple antenna reception capability, particularly when MIMO is utilised. However it is not clear that this is really being dealt with in other fora outside of 3GPP as a matter of urgency.
2.3
How to progress?

Vodafone would like 3GPP to acknowledge the importance of OTA testing for MIMO and multiple receive antenna UEs, and to trigger the relevant fora (e.g. COST, CTIA) to aim to design a practical solution for radiated testing of UEs with this capability (including single codeword and dual codeword (MIMO) reception), with a view to having an agreed 3GPP test methodology for MIMO and multiple Rx antenna UEs as soon as possible. 
The intended use case scenario would initially be for data (i.e. handheld devices or embedded in PCs) – not the “speech” mode. 
It is assumed that the agreed test methodology should be applicable for both LTE and UMTS technologies.
Note: In order not to confuse the ongoing work for UMTS OTA performance requirements, Vodafone at this stage DO NOT propose that RAN4 attempt to define OTA performance requirements for the MIMO and multiple receive antenna UEs. 
3.
Proposal
It is proposed that 3GPP RAN send a liaison to COST and possibly CTIA to:

1) Indicate the interest of 3GPP for a methodology to be available to test the MIMO and general multi-antenna reception capability of the UE.
2) Ask for more information on any work that they have done or plan to do – considering the scenarios indicated above, as well as to understand the timescales for which any such work would be concluded.
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