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1. Issue
Late last year GCF identified that evolutions and enhancements to Antenna and RF Front End technologies used in Smartphones, means there are a number of circumstances which can lead to measurement error or inaccuracies if the 3GPP method for measuring OTA Antenna Performance is strictly adhered to, and no account is taken of these technologies within the configuration of the Device under test or test environment.
In particular, the following issues have been identified by GCF:
1 Transmit Antenna Switching (TAS) – devices which use TAS can lead to errors when TRP is being measured in an Anechoic chamber if the switching mechanism is active, this is thought to be caused by incorrect switching due to the spatial separation of measurement and link/comm’s antenna, or the oversaturation of the RSSI channel when in the chamber and which leads to only the primary antenna being active.

2 Dynamic configuration of the RFFE – almost all devices now employ a series of algorithms that allow the device to dynamically tune its RFFE in relation to external factors such as geographic location, MNO or attached band. Failure to trigger such tuning could lead the device to be unrepresentatively tuned if looking to ascertain Optimised performance, or conversely unrealistic performance if looking to establish minimum expected performance for a generic un optimised device.
3 TX Power Backoff – Many devices now employ TX Power Backoff to ensure compliance with SAR regulations, this is achieved using a number of sensors and algorithms to detect when the device is being held next to the head or is next to the body. Measurement of the DUT without the power backoff being implemented, particularly in BHH mode, could lead to misleading measurement of TRP values. 
4 Variable TX power – GCF note that some devices may now be coming to market with the ability to vary TX power to ensure the device maintains an ‘average SAR’ compliance over a given time envelope. Clearly having TX power varied during actual measurement in a Chamber could lead to misleading or inaccurate TRP results.

2. GCF Task Force recommendations
GCF has over the last 9 months been running a task force to quantify, assess and make recommendations in relation to the above, so that we can ensure GCF Antenna OTA conformance and performance measurements continue to be of value to the industry.
Currently the task force position in relation to the above issues is as follows:
1 TAS - Adopt a similar method of measurement to that recommended by CTIA in their OTA test plan, e.g. measure TRP for each TX antenna separately, and then provide a combined or aggregated set of results based on the best TRP values obtained.

2 Dynamic Tuning – As GCF is providing a ‘Global’ certification we feel it unrealistic and uneconomic to measure a device in Optimised state, as this would involve multiple set of results for each device to reflect the potential different states of Optimisation based on relevant combinations of location, MNO, attached band etc.

Therefore, the GCF TF has recommended that GCF results will represent minimum anticipated performance for a device. We believe this offers value to the industry and complements bilateral testing between OEM and MNO (which will provide Optimised performance results for that MNO’s core operational bands).

To achieve this ‘non Optimised’ state for the DUT, GCF is recommending that no dynamic tuning is triggered, except where self tuning of the RFFE is relevant to the attached band. e.g. for GCF no account taken of location, MNO or other external factors for the DUT.

3 TX Power Backoff – The Task Force initially recommended that TX power backoff must be implemented for BHH mode to ensure accurate and representative TRP value is established. The only intervention required here is to ensure that the mechanism to trigger TX power backoff is activated whilst the DUT is in the chamber, e.g. the IR or proximity sensors needs to be activated (something we understand the Phantom head will not always do)
However a number of OEM have concerns that this configuration of the DUT would invalidate the 3GPP method for measuring TRP, and so think TRP should be measured without implementing the device Power Backoff algorithm, this would require specific intervention to ensure the TX power being used is set to maximum.

This has caused concerns for some MNO’s who question how, even with provision by the OEM of a table of backoff values, we could be sure this represented a true ‘minimum ‘expected’ TRP, as it is possible that without RFFE optimisation (point 2) SAR backoff would not be implemented. Thus we would not know when to apply a Backoff table value or not.

4 Variable TX power – The Task Force has not been able to find a recommendation on how to ensure accurate measurement of TRP in devices that employ this technology.

2. Request
GCF kindly asks 3GPP RAN4/RAN5 and RAN Plenary to consider the above issues and proposed solutions. We would welcome feedback and any recommendations they may have in relation to ensuring consistent and accurate measurement of TRS and TRP given the above. In particular, as we do not have an agreed way forward for issues 3 and 4 e would welcome recommendations on how to address these issues to ensure accurate and meaningful TRP measurement in the context of ascertaining the minimum anticipated performance.

We would also like to request the RAN Plenary consider the adoption of a new piece of work to look at these issues and to address them within the appropriate 3GPP specifications, this should cover 2G, 3G and LTE. 
Clearly these topics will also have implication for your ongoing work on NR FR1 and FR2.
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