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1
Introduction
The GSMA Terminal Steering Group (TSG) has sent a liaison statement to 3GPP RAN and CTIA OTA groups with a problem statement related to issues with measuring OTA performance of devices with transmit antenna selection [1].  This paper provides a summary of the liaison statement as well as a motivation for a new Work Item on UE requirements for transmit antenna selection.
2
Discussion

2.1
Problem statement from GSMA
The GSMA Terminal Steering Group (TSG) at its Plenary #25 meeting discussed the measurement method for devices that implement Transmit Antenna Switching (sometimes also referred to as TX Switched Diversity, Switched Antenna Transmit Diversity or Transmit Antenna Diversity). This discussion follows some months of investigation into reported issues with the measuring OTA performance in devices with commercial software, which means both antennas are active. (These are devices that would be sold in a shop).

It has become clear from internal GSMA measurement of such devices, plus feedback received from CTIA and 3GPP, as well as specific feedback from a number of device manufacturers who implement this technology, that the current methods for measuring OTA performance are not valid when these devices have both antennas active,  and that currently the only method of performing such measurements in devices implementing this technology, is to load engineering software that disables one of the antennas.

It has come to TSG’s attention that this does not put the industry in a desirable position when reporting antenna performance of such devices. This is because;

· Independent measurement of antennas does not reflect the real performance of these devices, to do this you need both antennas active and the switching algorithms implemented.

· Poorly performing switching algorithms could have a serious detrimental effect on the devices OTA performance. 

· Poorly designed combination of antennas could have a detrimental parasitic impact on the devices OTA performance.

· Third parties, and regulators take device from shops, perform OTA testing, some then  publish the results through the media ( e.g. http://www.bbc.co.uk/news/technology-37323534) or use them to try and argue that regulation is required in order to improve what is seen as poorly performing devices.

· A number of studies have been published by independent organisations in recent years reporting antenna performance, and indeed the most recent of these from Aalborg University on behalf of the Nordic Council Of Ministers (https://www.pts.se/upload/Rapporter/Tele/2016/MobilephoneTest2016-augusti-2016.pdf) would seem, from our interpretation of the results, to be publishing data claiming poor performance for certain devices when it is simply the measurement method that is not appropriate.

TSG would like to ask both CTIA and 3GPP to review the current methods of OTA testing and to introduce a new method for determining the OTA performance of devices using Transmit Antenna Switching when the device has commercial software loaded (e.g. both antennas and switching algorithms active).

If new methods can be derived, then the TSG request would be that you implement these within the appropriate standards and test plans within your organisation, so that relevant certification bodies can use them within their certification schemes.

If development of such methods is not feasible, then the TSG would request that you make this clear to the industry and wider telecoms community and quantify the risks that could be present to both consumers and MNO’s because it is not possible to measure the actual ‘real-life’ performance of such devices.

2.2
Motivation for a new WI
According to the core LTE specifications [36.306, 36.213, 36.331], ue-TxAntennaSelection has been supported since Rel-8:
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However, there are no UE or RRM requirements for this feature.  Thus, there is no test specification for this feature in RAN5.  And, consequently, test equipment vendors do support this feature.  Without BS emulator support of closed-loop ue-TxAntennaSelection, it is not possible to control the UE's selection of tx antennas without custom testing software.

There are four possible solutions to address the GSMA request:

1. Define an OTA method with a realistic propagation environment in UL and DL such that the UE can autonomously adapt to the environment and select its Tx antenna in open loop.  The test metric would be an isotropic integrated radiated power with the antenna switching algorithm (this resembles an EIRP test of a beamformed transmission, such as what is currently discussed in the NR SI on UE RF testability)

a. Realistic modeling of the environment and technically correct characterization of the open loop antenna selection algorithm are positive aspects of this option.
b. The emulated environment requires DL propagation modeling (similar to MIMO OTA) and also UL measurement of radiated power (more complex than MIMO OTA); the overall complexity of the potential solution is an undesired aspect of this option.
2. Define a new test mode command which instructs the UE to select a Tx antenna for testing only

a. It can be observed that such a test mode is unnecessary, since ue-TxAntennaSelection already exists as a core feature.
3. Define UE RF requirements in 36.101 for ue-TxAntennaSelection in RAN4 (these requirements would be in the conducted domain)

a. This approach to ensuring all UEs with Tx antenna selection implement the closed-loop ue-TxAntennaSelection feature is quite straight-forward.  It enables RAN5 to implement a test specification.  With a RAN5 test specification, test equipment can support this feature, which enables 3GPP or CTIA to implement a testing procedure for devices supporting Tx atenna selection utilizing only standardized solutions for UE tx antenna control

b. It is not clear whether both Tx antennas have to meet all RF transmission requirements in TS 36.101.  The approach may be too restrictive for existing UEs that implement Tx antenna selection as a diversity solution (i.e. Tx performance of such UEs may be optimized for the primary antenna only).
4. Define RRM requirements in 36.133 for ue-TxAntennaSelection in RAN4 (these requirements would be in the conducted domain)

a. This approach to ensuring all UEs with Tx antenna selection implement the closed-loop ue-TxAntennaSelection feature is quite straight-forward.  It enables RAN5 to implement a test specification.  With a RAN5 test specification, test equipment can support this feature, which enables 3GPP or CTIA to implement a testing procedure for devices supporting Tx atenna selection utilizing only standardized solutions for UE tx antenna control
b. The requirement can be used to verify functionality of the UE in response to a ue-TxAntennaSelection command without developing an RF requirement.  This can avoid the implementation concerns associated with Option 3.
c. A core RRM requirement is also needed to specify the antenna switching delay in order to ensure defined UE behavior for other features, such as SRS carrier switching [2].
 

We propose Option 4 as the way to address the issue identified by GSMA.  It is reasonable to expect a short work item to define RRM core requirement for ue-TxAntennaSelection and a corresponding RRM test case which verifies UE functionality in response to ue-TxAntennaSelection commands from the base station.  Our proposal is to complete this work item within the Rel-14 scope.
3
Conclusions

This paper provided a summary of the liaison statement from GSMA on measuring OTA performance of devices with transmit antenna switching as well as a motivation for a new Work Item on UE requirements for transmit antenna selection.
4
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434 Physical layer parameters

4341 ue-TxAntennaSelectionSupported

This field defines whether the UE supports transmit antenna selection.
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UE transmit antenna selection

UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection.

A UE configured with transmit antenna selection for a serving cell is not expected to

be configured with more than one antenna port for any uplink physical channel or signal for any configured
serving cell, or

be configured with trigger type 1 SRS transmission on any configured serving cell, or
be configured with simultaneous PUCCH and PUSCH transmission, or

be configured with demodulation reference signal for PUSCH with OCC for any configured serving cell (see
[3], subclause 5.5.2.1.1), or

receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell, or

be configured with a SCG.

If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection
for PUSCH in response to the most recent command received via DCI Format 0 in subclause 5.3.3.2 of [4].

If a UE is configured with more than one serving cell, the UE may assume the same transmit antenna port value is
indicated in each PDCCH/EPDCCH with DCI format 0 in a given subframe.

If open-loop UE transmit antenna selection is enabled by higher layers, the transmit antenna for PUSCH/SRS to be
selected by the UE is not specified.
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TRUE indicates that the UE is capable of supporting UE transmit antenna selection as
described in TS 36.213 [23, 8.7].
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