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1. Introduction

It was agreed in RAN4-103e [1] that fast SAR scan-based method can be considered as an alternative to verify TAS and TAA on or off status. This contribution further discusses the detection criteria when using such a method.
Sub-topic 2-2 Test and requirement applicability

Agreements:
Fast SAR scan-based method can be considered as an alternative to verify TAS OFF on UE. This verification procedure is an optional action for test labs but not mandatary. The judgment criteria is FFS. 

RAN4 should further study the detailed test procedure for fast SAR-scan based method. 

Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
Agreements: 

Adding the following sub-bullet in framework for TRP TRS performance campaign as Test lab procedure:

· Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
The verification procedure and judgment criteria for TAA OFF is FFS and also FFS whether need to be specified in RAN4.

2. Detection of TAS
One of the implementations of fast SAR measurement method is described in [2]. Comparisons between fast and traditional SAR measurement methods have found good agreement between the two approaches [3]. For TAS on or off detection using fast SAR approaches, it is not necessary to make a full TRP measurement because the key is to locate the radiation source. In addition, it may also be difficult to place a fast SAR measurement system inside a TRP setup. Either 10g or 1g SAR measurement could be used.

A setup similar to that shown in Figure 4 of [2] could be used. The SAR values of a device can be measured using the following options after the device is connected to a base station emulator with X-Y plane being parallel to the fast SAR measurement platform as shown in Figure 1.
(a) Measure SAR values with device stationary at different angles between the long side of the device and X-axis, e.g. 0, 45, 90 and 135 degrees. This is to emulate device rotation in X-Y plane under TRP measurement. If TAS is active, the transmit antenna would change when the device is measured at different angular positions. Namely the position of peak SAR would change accordingly.
(b) As in step (a), fast SAR measurement shows a typical SAR value (typical 10g SAR values at 5mm distance is 0.1-1.5W/kg) corresponding to a given location in the device, e.g. bottom side. Cover the corresponding location on the device with conducting material to cause high attenuation. If TAS is active, after a hysteresis, transmit antenna should switch to another antenna, e.g. on the top side. The peak of the resulting SAR would appear in a different location. If TAS is not active, the SAR value should be substantially reduced.
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Figure 1 Data Mode Screen Up flat       
The largest tolerance on maximum transmit power in Table 6.2.1-1 in [4] is +2/-3dB, namely a difference of 5dB. TAS off test cases should cater for different amplifiers being used for different antennas. 5dB represents the worst case. SAR values are directly proportional to device transmit power at a given separation distance between probe and device. However, such difference would not impact the proposed tests as the peak SAR positions are used to judge if TAS is on or off.
Proposal 1: under test configuration of (a) and (b), if the peak SAR positions change by 2cm or higher, TAS could be deemed to be active.
3. Detection of TAA

The background for TAA is that SAR is measured over a period of 6 minutes [5]. The average over the 6 minutes is taken as the measured SAR value. TAA makes use of the transmit power changes over time under network conditions to ensure that SAR value is compliant to legal limits within this period. Although TAA is not standardised, its working principle is to correlate device transmit power to potential SAR values (e.g. via a look-up table). Maximum transmit power limit reduction could be triggered by TAA over a time period should TAA consider that SAR limit would be exceeded over a period of 6 minutes. By the same token, TAA could also restore maximum transmit power limit once there is sufficient room between predicted SAR values and legal limit.

Based on the above, TAA on and off status detection can be implemented by forcing the corresponding SAR value of the device to exceed legal limit or an internal SAR threshold (if exists) within the device. Reference [2] outlines two methods to detect TAA on or off status. The proposed tests would need TAS to be switched off because the results would not be valid if device changes transmit antenna after sensing that SAR legal limit would be exceeded.

Method one is for a device to transmit at maximum power all the time, but vary the separation distance, e.g. from 20 mm to 0 mm. In Europe, body SAR is measured at 5 mm separation distance. The aim is to increase measured SAR values. If the device senses that potential SAR values could exceed legal limit, it would activate TAA. This is illustrated in Figure 7 in [2].

Method two is to measure SAR at a fixed separation distance, for example 0 mm. At such a distance, SAR legal limit is likely to be exceeded as body SAR is measured at the separation distance of 5 mm in Europe. As a result, TAA would be triggered. Initially the device would transmit at a low power level such as 0 dBm. Then pre-set transmit power commands from the base station emulator are used to increase transmit power over time. During this process, TAA would be activated when the device decides that SAR legal limit would be exceeded should the transmit power increase continue. This is illustrated in Figure 8 in [2]

Method one involves device movement along a fixed axis. This would require additional equipment and associated control if needed. In other words，method two would be easier to implement compared to method one because method two only requires software change in base station emulator. Obviously, a mix between method one and two could generate another method. However, the aim is to find a reliable method to test TAA on or off status. 

Proposal 2: Either method one or method two could be used to detect TAA on or off status using fast SAR measurement. However, method two is easier to implement.
4. Conclusions
This contribution makes the following proposals.
Proposal 1: under test configuration of (a) and (b), if the peak SAR positions change by 2cm or higher, TAS could be deemed to be active.

Proposal 2: Either method one or method two could be used to detect TAA on or off status using fast SAR measurement. However, method two is easier to implement.
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