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1 Introduction
One of the biggest topics for RAN5 RF at the moment is the definition of MU for FR2 RF testing. Due to that the MU is much larger than for LTE (e.g. 0.7 dB vs ~5 dB for max output power), a new approach has been taken to not fully compensate the MU in TT. This has been a very difficult compromise to make due to the huge impact on stakeholders (customer vs supplier risk, see [1] for operator centric view and [2] for UE centric view).
At RAN5#81 there was an initial agreement on the TT approach for MOP and Refsens based on the current tentative MU values [3], which is only valid until November 2019. 

This is a new area for all parties involved meaning what RAN5 defines in the beginning before practical knowledge has been acquired may be inaccurate and there is a large potential for future improvements. 

Hence there is a strong need to come up with an approach on how to evolve the requirements on the test system so that the conformance test cases can be allowed to improve over time.

2 Discussion
2.1 Variation of MU across TE vendors
The MU being defined by RAN5 in TR38.903 is based on assumptions of certain key metrics as state-of-the-art TE PA and LNA characteristics, signal level accuracies, measurement device accuracies, cable attenuation, switch losses and many more. It is also based on assumptions on various MU components and their impact on overall MU. 
Observation 1: The metrics that the MU is based on is likely quite different per TE vendor and some are derived based on assumptions as opposed to mature statistical analyses of production units, but a single MU value is used in RAN5 specification. 

Observation 2: Using a TE with better performance than the RAN5 (“worst case”) baseline will result in significantly lower supplier risk, and higher customer risk. 

2.2 Evolution of MU over time
There has been a strong view among TE vendors in RAN5 to not change the MU values in future. It is understandable that once a very expensive TE is being deployed it must be ensured that this can be be used for a sufficiently long time. But it is not reasonable that this should be extended “forever”. 

It is probable that state-of-the-art TE components in future will have better performance than today meaning that TE will in the future be capable of lower MU than today. For example: cable attenuation is assumed to be 3.59 dB/m in TR38.810 but for BS testing a lower value is under discussion in RAN4 [4]. Also, output power of power amplifiers and signal generators, sensitivity of signal analyzers may improve over time. 
Another reason the MU might be possible to reduce in future is by characterizing existing equipment replacing the current assumption on a better one, e.g. by real measurements instead of making theoretical assumptions like done in many cases now. These two reasons for updated MU should be clearly separated since they have different impact on deployed systems. Therefore, the following definitions are useful:

Type 1 MU update: Change due to better characerization of existing validated test systems
Type 2 MU update: Change due to improved performance of new generation hardware components 

To make sure the impact on already deployed test systems is controlled, a well-defined approach needs to be agreed in RAN5. 

If it is later found that the achievable MU in practice is much less than the RAN5 defined MU, this will result in a high pass rate for non-conformant devices, i.e. incorrect certification, which would be detrimental to the whole industry.

Proposal 1: RAN5 to agree that there is a need for reviewing MU and managing MU updates in future.
It should be emphasized that even if MU is changed at some time in future so that a particular TE no longer fulfils the MU, there is a way to still use this TE as already specified in Annex F.2 of 38.521-1:
The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause F.1 of the present document.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause F.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows:

Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the Test Requirement, making the test harder to pass. For some tests, for example receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause F.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause F.1 had been used.
This formulation is same in WCDMA (TS 34.121) and has hence been there since beginning of RAN5 without much discussion. Actually, it originates from GSM specifications.
The purpose of the text is to allow less accurate test equipment to be used without negatively affecting the relevance of the test. Using such a system will however increase the risk of failing a compliant device, so it requires a device with higher margin to the minimum requirement. 
Observation 3: A TE not fulfilling the RAN5 defined MU in Annex F.1 can still be used if it is adjusting the test requirement accordingly

2.3 Approaches for MU updates
The approach on how to evolve MU over time could e.g. rely on transition periods as often used for other purposes in RAN5. The length of the transition period can vary on a case by case basis depending on the cost of the upgrade needed to test systems. Alternatively, RAN5 could define MU phases or releases where the MU is fixed (type 1 MU updates are still allowed). 
Proposal 2: RAN5 to come up with an approach on how to handle the type 2 MU changes. 
Proposal 3: There is no need for any precaution for type 1 MU changes, which can be implemented in RAN5 specs without any impact on validated test systems.

3 Proposals
Proposal 1: RAN5 to agree that there is a need for reviewing MU and managing MU updates in future.

Proposal 2: RAN5 to come up with an approach on how to handle the type 2 MU changes. 

Proposal 3: There is no need for any precaution for type 1 MU changes, which can be implemented in RAN5 specs without any impact on validated test systems.
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