Page 1



3GPP TSG-RAN4 Meeting #50
Tdoc (
R4-090520
Athens, Greece, 9 - 13 February 2009
Title:





PMI reporting verification test method
Source:


Anritsu
Agenda Item:


6.1.2.5
Document for:


Discussion
1.
Summary
At RAN4#49bis in Ljubljana, R4-090279 [1] was presented, proposing a relative throughput test to verify that the system gains expected for Code-book based precoding are realised in each UE implementation. This Tdoc explores some test implementation aspects.   

2. Test design
R4-090279 [1] included the following graph:
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Figure 1: UE recommended precoding versus random precoding for two FRC
During discussion in the RAN4#49bis adhoc meeting, a suggestion was made that a test using 16-QAM only would be acceptable, as the performance difference is distinct over a wider range of SNR and throughput values. Anritsu supports this view, and the following discussion considers the 16-QAM scenario.

In [1] it is proposed to specify the SNR difference, presumably as a core requirement in TS 36.101 [2]. For the test to be reliable a suitable selection of test points is important. We have aimed to provide some recommendations below, along with the rationale for our choices.
a) The proposal in [1] is to specify the requirement in terms of the difference of the SNR required for achieving [95]% of the maximum throughput. Since different UEs will have different throughput versus SNR characteristics, this implies that the test system will need to be iterative to find the SNR. This is feasible, but test system uncertainties, test tolerances and statistical confidence level need to be considered at an early stage. It is recognised that this is the domain of RAN5, but RAN4 should ensure that the requirement is written in a form that is testable. Some considerations are:

· Throughput target window, for example [80% throughput +/-3%]

· Number of ACK/NACKs to be tested to achieve desired confidence level 

· Test system SNR setting uncertainty, for example [+/-0.5dB]  
As the requirement is a difference of two SNRs, the uncertainties will in general apply twice.

b) Although the original proposal was to specify the requirement in terms of the difference of the SNR required for achieving [95]% of the maximum throughput, we would prefer to test at 80% of maximum throughput. Although this is a “non-standard” percentage, Figure 1 shows that around 80% throughput the slope of throughput versus SNR is steeper. It is also more consistent between the random precoder are the “precoder configured according to the UE reports” cases. This makes it easier for an iterative test to find the SNR required for a specified % throughput.
c) The requirement is specified in terms of the difference of SNR required for a fixed throughput. From a test viewpoint, it will be most efficient if the test system makes only one iterative measurement (for example to find the SNR required for 80% throughput with a random precoder). The following steps could then be taken to determine if the UE meets the requirement: 
· Make iterative measurement to find SNR required for [80%] throughput with random precoder

· Switch on precoder configured according to the UE reports
· Decrease the SNR by a fixed amount
· Re-measure throughput (non-iterative)
· Test verdict: Pass if new throughput greater than [80%] requirement 
3. Test feasibility
As the requirement is for a relatively small difference in SNR, the feasibility of the above proposal is subject to good enough uncertainties being achievable in the test system. It is also conditional on UEs having a characteristic reasonably similar to that shown in Figure 1, kindly provided by Ericsson.
4. Recommendations

The core requirement in TS 36.101 is written in a way that would allow the proposed test method.
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