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1. Introduction

The scope of this document is to add an additional view on the four different test methods presented at GERAN #35 meeting and listed in ‎[1]. The methods, i.e. test scenarios, described in ‎Section 2 are directly copied from ‎[1] but the discussion part for each method is changed. 

‎Section 3 gives an overall discussion/conclusions of the four methods. 

Cite from Introduction in ‎[1]:
“Recently, Performance requirements for Mobile Station Receive Diversity (DARP phase II) were included in 3GPP TS 45.005. The requirements are specified for a variety of sensitivity and interference scenarios and take into account parameters such as antenna correlation and gain imbalance – see table 1j and 2q in TS 45.005. Furthermore, Annex N of 45.005 specifies how to apply these parameters and connect the terminal using the two antenna connectors. 

2. PoSSIBLE Test Scenarios

Figure 1 below shows the single input dual output channel model of annex N in TS 45.005. The parameters G and 
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 denote antenna gain imbalance and correlation, respectively. In the following, this model will be used as basis when discussing the test setups.
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Figure 1: Single input - dual output channel model. From 45.005 Annex N.
2.1 METHOD 1 – Uncorrelated signals

This method suggests that when testing conformance to legacy requirements using an MSRD capable terminal, the signals on the two antennas should be uncorrelated. (AGI=0, corr=0). This would reduce the model of Figure 1 to the one shown on Figure 2. This setup is similar to what is specified in 25.101 for WCDMA/HSDPA. 
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Figure 2: Single input - dual output channel model. Uncorrelated version.
2.1.1 Discussion

This method is see as being somewhat unrealistic in a day-to-day use (but physically possible) as in practice there will be some degree of correlation for the signals received at the two antennas. However, it is currently used when testing the tougher DARP Phase II requirements, i.e. it’s designed for dual antenna testing. In addition this method is used for WCDMA/HSDPA.
2.2 METHOD 2 – Apply worst case parameters

This methods suggests that legacy requirements should be met when applying the worst case parameters defined for MSRD (AGI=6, corr=0.7). See Figure 3. 
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Figure 3: Single input - dual output channel model. Worst case parameters. 

2.2.1 Discussion

Method 2 is the most realistic scenario for a MSRD receiver in a day-to-day use. As stated, the method suggests that the legacy requirements should be met with worst-case parameters. Since the reason for adding antenna diversity with tougher requirements is that the performance will be improved, even for this scenario, it also implies that legacy requirements should still be met. Otherwise it doesn’t perform better. If this method would make it hard to fulfill all the legacy requirements in 45.005, it is just a good enough reason for choosing it. As such this method is seen as allowing for an accurate (i.e. real world) evaluation of MSRD implementations against the legacy performance requirements

2.3 METHOD 3 – Grounding one connector

This method suggests that legacy requirements should be met when grounding one of the antenna inputs. Which connector to ground should be specified by the MS vendor. 
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Figure 4: Single input - dual output channel model.

2.3.1 Discussion

Method 3 enables the MS to “detect” Type Approval tests for single antenna since grounding one antenna isn’t a real scenario where a dual antenna terminal will operate. Regardless of what gain that would give the vendor, 3GPP shouldn’t support this method in the specification.
2.4 METHOD 4 – Full correlation

In this scenario the same signal is applied to both antenna connectors (corr=1).
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Figure 5: Single input - dual output channel model.

2.4.1 Discussion

Dual antennas implies diversity and since there will be a physical difference between the placing of the antennas it is physically impossible to have exact same signal on both antennas. This, as stated in ‎[1], may cause diversity algorithms to fail unfairly and as such 3GPP shouldn’t support this method in the specification.
3. general discussion/conclusions

What 3GPP should focus on is that a terminal that signals “DARP Phase II” capability will always operate as one entity and should therefore be tested as one entity for all cases. The performance will be improved but if there’s a risk that a dual antenna terminal could perform worse than a single antenna terminal, the requirements for single antenna should still be met. 3GPP has already defined tougher requirements where they deemed necessary. 

Given the four proposed test methods the only two that do this are Method 1 and Method 2. Method 3 and Method 4 are both unrealistic in the sense that they cannot appear in the real life. One can argue the validity of Method 1 for the same reason but it is currently used in the special cases designed for DARP Phase II terminals.

Method 1 and Method 2 are the setups that will be used for testing the DARP Phase II requirements and in addition Method 1 is the one used by WCDMA/HSDPA which would make it the same physical setup for all tests and both access technologies. However, in practice there will be some degree of correlation for the signals received at the two antennas and as such method 1 is seen as allowing for the most accurate evaluation of MSRD implementations against the legacy performance requirements.
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