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1. Introduction:

In RAN4 66bis, as a result of proceedings on a work item dealing with multiple antenna reception performance for LTE/UMTS [1]  whose output is a TR on the verification of multiple antenna performance [2], the WG sent an LS [3] to RAN1 asking RAN1’s guidance on the following questions:

Q1:
From the system level point of view, do the environmental conditions represented by the channel models in [4]and [5] have any special advantages or disadvantages in terms of discriminating the downlink MIMO performance between different UE implementations?

Q2:
Are the proposed environmental conditions represented by the channel models in [4]and [5]suitable for quantifying the real-world downlink MIMO radiated performance of the UE?

Q3:
Do the environmental conditions represented by the channel models in [4]and [5]result in any unexpected behaviour in the UE receiver?

Q4:
Are the proposed environmental conditions represented by the channel models in [4]and [5]suitable for quantifying the real-world downlink MIMO performance of UEs with active antenna arrays?

In this LS we provide the RAN1 WG’s views on these questions.
2. Response:

Q1:
From the system level point of view, do the environmental conditions represented by the channel models in [4]and [5] have any special advantages or disadvantages in terms of discriminating the downlink MIMO performance between different UE implementations?

RAN1’s understanding is that the models employed in [4]and [5] allow for fast, repeatable measurements [6] that can include varying use cases for UEs, e.g., as handheld for browsing/speaker phone applications or  for use as a traditional cell phone.  So from a system level point of view, 3GPP EPA and EVA channel models are defined for the performance testing and the models employed in [4] and [5] has the same TDL (total delay spread), therefore,  the models allow for an efficient methodology for UE MIMO performance evaluation. 
Q2:
Are the proposed environmental conditions represented by the channel models in [4]and [5]suitable for quantifying the real-world downlink MIMO radiated performance of the UE?

References from the literature (e.g., [7] and [8]) indicate that the characterization of channels suitable for reverberation chamber testing are as suitable for charactering “real-world” downlink MIMO radiated performance, such as antenna correlation and antenna gain,  as other methods. 
Q3:
Do the environmental conditions represented by the channel models in [4]and [5]result in any unexpected behaviour in the UE receiver?

Assuming the environmental conditions represented by the channel models are taking place in a reverberation chamber that is “electrically large” (so that there are no near-field effects) RAN1 does not anticipate any unexpected behaviors to result. 
Q4:
Are the proposed environmental conditions represented by the channel models in [4]and [5]suitable for quantifying the real-world downlink MIMO performance of UEs with active antenna arrays?
The testing methods based on models employed in [4]and [5], based on the results in the literature [7] seem to be as suitable as any other methods for quantifying real-world downlink MIMO performance of UEs with active antenna arrays. So to the degree (i.e., measurement uncertainty) that either method “quantifies” real-world downlink MIMO performance they are suitable  since they seem to provide  results correlated with each other, and hence can distinguish between “good” and “bad” implementations [1]. Moreover, to discuss channel models for active array antenna performance measurements is premature since UEs do not support it utilizing current antenna technologies.  Therefore, RAN1 proposes to focus on relevant channel models for evaluating OTA MIMO antenna performance.
3. Actions:

To RAN WG4 

RAN1 kindly asks RAN4 to: take the above into account in considering methodologies for MIMO performance testing. 
4. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #74 
19th – 23th August 2013   Barcelona, Spain

TSG-RAN WG1 Meeting #74bis
7th – 11th October 2013    Guangzhou, PRC
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