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Introduction

In the last RAN4#90 meeting, there were some discussion on the TAE requirement for NR TX diversity requirement, however no consensus were reached on how to move forward, therefore in the WF [1], several options are listed for further discussion. In this contribution, we want to share some further considerations on these aspects.  
Discussion 
2.1. Background for TAE requirement  

TAE requirement for Tx diversity is introduced for UTRA due to the open-loop MIMO transmission scheme STTD and according to the evaluation results, then TAE requirement is defined as 1/4 chip which is equal to 65ns (260ns per chip for 3.84MHz WCDMA system).

For E-UTRA system, as SFBC is also introduced as one kind of open-loop MIMO transmission scheme, then TAE requirement for E-UTRA Tx diversity is reused from UTRA spec without further evaluation. 
For NR system, there are are no such kind of MIMO transmission mode (e.g SFBC or STTD), therefore the definition for NR TX diversity is not clear anymore, however according to our understanding, TX polarization is also one kind of TX diversity method even though TAE requirement for NR TX diversity is not intended for that implementation case. If Tx branches among different polarization is misaligned, then the system performance cannot be guaranteed definitely. Meanwhile polarization diversity is widely used in Base station antenna implementation to further improved the system performance. 
Proposal: to revise the NR Tx diversity as NR Tx polarization. 
2.2. Test model for NR TAE requirement  
As we don’t have the CRS in the NR system anymore, we need to design the test signals with DMRS to distinguish the antenna port. As shown in the Figure 1/2/3, different mapping type could be used for TAE testing purpose. 
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Figure 1. DMRS#0 pattern for antenna port#1000
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Figure 2. DMRS#1 for antenna port#1002 

As shown in Figure 1/2, we could emulate the CRS port#0 and CRS port#1 with DMRS type 1 with 4 ports supported. Here DMRS port#1000 and DMRS port#1002 with frequency separation method to emulate the LTE CRS port#0 and CRS port#1. 
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Figure 3. DMRS#1 for antenna port#1000 and 1001 with CDM  
As shown in Figure 3, DMRS type with CDM for antenna port#1000 and 1001 is also workable which could also be used to distinguish the different antenna ports for TAE requirement testing. 

Observation : either DMRS type 1 with frequency multiplexing or DMRS type 1 with CDM should be adopted for TAE requirement. 
Conclusions
In this contribution, we share some further considerations on NR Tx diversity requirement and TAE Test models and observations and proposals are made as following:

Proposal: to revise the NR Tx diversity as NR Tx polarization. 
Observation : either DMRS type 1 with frequency multiplexing or DMRS type 1 with CDM should be adopted for TAE requirement. 
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