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1.	Introduction
In RAN4#90bis meeting, there were ongoing discussions relating to time alignment error and the inclusion of TX polarization.  The outcome of the discussions were captured in a WF [1].  Agreements to remove “Tx diversity” from all relevant TS was reached due to the lack of support for this in RAN1 as a transmission mode.  This carry over was from LTE text used as a basis for defining NR text.  Therefore, the agreements on the following was reached:
Remove “TX diversity” for core requirement and test procedure.
· CRs for TS 38.104 and TS 38.141-1/2 have reflected this change by removing “TX diversity” in the following CRs
· R4-1905126 draft CR TS 38.104 
· R4-1905124 / R4-1905125 draft CR TS 38.141-1/2

2.	Discussion
A few open items in [1] were left open for companies to provide more detail.  From [1]:
· Companies are encouraged to provide implementation details for: 
Option 1. Implement TAE testing using
· Option 1A: MIMO: Rank 2 transmission (in which CDM applied to the DMRS)
· Option 1D: implement CDM or FDM of DMRS to emulate TX diversity
Option 2. Introduce Tx polarization if supported for NR based specifications based on future work
· Analysis on how TX polarization can be applied to TAE testing is encouraged by companies prior to implementation of part of the TAE requirement
· Implement TAE testing using
· Option 2D: implement CDM or FDM of DMRS 
· Apply the same changes to NR parts in 37 series in next meeting
To fulfil the requirement for TAE testing, two different signals are fed through a combiner into a network analyser to calculate the timing offset between the two signals.  For LTE, the TAE requirement was introduced to ensure that the different signals at the base station antenna port were aligned in time in order to ensure that the UE can demodulate multiple MIMO layers.  The original intension for this test was to ensure that at the UE the offset can be compensated from any delay introduced at the RF transmitter chain.  In other words, the time difference between layers must be small enough such that the UE is able to be demultiplexed back to the original data stream.  For non AAS base stations this requirement was needed since each data layer was transmitted through each transceiver branch.  This is generally not the case for an AAS base station as one reason to use the entire antenna aperture to achieve beamforming would mean that the layer mapping could be to multiple branches.
In order to adopt the method used in LTE for NR, the most pragmatic solution would be to simply adopt the current test model design to consider 2 symbol DM-RS to achieve the use of two different logical antenna ports.  This is described briefly in Option 1, listed above.
In the example slot configuration below, two logical antenna ports are utilized, logical antenna port = 0 (red) and logical antenna port = 2 (blue).  This is Option 1A stated in [1].
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Figure 1: NR TM slot configuration for TAE measurement
If polarization were considered rather than antenna ports, as described in Option 2 this would require that each transmission of test model to be fed through different transmitter ports.  Consider a design where the same signal is transmitted on each transmitter port for both polarizations.  For large AAS it would become beneficial to have the signals transmitted over multiple TX branches, potentially over both polarizations, to form a single beam whereby the requirement is taken as 1-O or 2-O. Hence by specifying TX polarization as part of the TAE requirement we force all vendors to develop an implementation which would have two signals over two orthogonal polarization i.e. signal 1 over polarization 1 and signal 2 over polarization 2.  The intension with any requirement is to be as implementation neutral as possible.  

3.	Conclusions
In this paper, a solution has been proposed for TAE measuring by adopting the current NR TM with the use of two logical antenna ports.  This is the preferred approach as it would provide the least amount of changes whilst still providing the intended purpose of the requirement.
Proposal: Adopt Option 1A 
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