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1. Introduction
In 3GPP RAN#92, a new Work Item (WI) on UE RF requirements for Transparent Tx Diversity (TxD) for NR has been approved [1]. The main motivation of the WI is to ensure the completion of requirements for TxD, which have been under discussion since Rel-15. 
In [2] and [3], an issue has been identified for a UE implementing TxD on the actual UE power capability seen at the gNB receiver. It is demonstrated that the maximum output power of a UE may be lower than the advertised one, depending on the implementation of TxD, which is transparent to the specifications. Hence, a bad implementation of TxD may lead to severe performance degradation, in particular, it may lead to an unacceptable coverage reduction. As an operator, we are particularly concerned by this aspect which may impact our network planning. Up to now the test requirements discussed in RAN4, tackling EVM and power per antenna connector, are not sufficient to prevent bad UE implementation of TxD that may appear in the future. As a result, this contribution stresses the need of carefully designed TxD PUSCH performance requirements. These type of requirements are needed to ensure that TxD implementation is correct and that the advertised Power Class of the UE is meaningful. First, we recall the issue in more details and, then, we propose a new test methodology for ensuring the correct implementation of TxD.

2. Discussion
As stated in [2], [3], one of the main issues with transparent TxD is possible signal cancellation with correlated inputs on the TX chains. Cyclic Delay Diversity (CDD) scheme is widely used to cope with such an issue, but the performance of such a scheme mostly depends on the choice of cyclic delay shift, the allocation bandwidth of contiguous PRB as well as on the channel correlation. Also, as mentioned in [2], [3], the absence of time and phase alignments may have a negative impact on the performance, resulting in the output power of a UE advertising PC2 being anywhere between PC3 and PC2. 
Additionally, it is shown through simulations that transparent TxD with two half power PAs can have even worse BLER performance than a single Tx with a full-power rated PA (for PUSCH transmissions) if the cyclic delay shift is not chosen appropriately, even in the case of a low correlation between the channels. In [3] it is shown that for highly correlated channel with low RMS delay spread the loss of TxD (due to a too small Cyclic Delay) could amount to 4.8 dB compared to single Tx at 10% BLER.
With the current requirements only the output power per antenna connector is tested, and there are no appropriate requirements which would ensure that TxD is implemented properly, i.e., that the maximum output power at UE corresponds to the advertised one.
For that reason, we propose the following
Proposal 1: Agree on representative channel model(s) capturing the most problematic cases for TxDIV, e.g., high antenna correlation, low RMS delay spread.
Proposal 2: In order to ensure the correct implementation of Tx Diversity, its BLER performance needs to be at least as good as the performance of a single Tx with a full-power rated PA for a given channel model and allocation bandwidth. 
In [4], the issue of Link Adaptation for single antenna port transmission based on TxD is discussed. It is proposed that the “UE transparently applies a small cyclic or linear delay to a subset of existing SRS ports defined for codebook-based PUSCH” in order to allow the gNodeB to synthetize a virtual SRS port which corresponds to the TxD channel experienced by the associated PUSCH transmission. In the practical case of a UE configured with two SRS antenna ports, the virtual port is simply built with the precoder .
Proposal 3: In order to ensure that gNodeB can synthetize the virtual SRS antenna port of TxD, the effective SINR of this virtual port should be the same as the one experienced by the following PUSCH transmission whatever its allocated bandwidth (greater than a minimum bandwidth to be defined).

3. Conclusion
In this paper, we have briefly discussed the identified issue on the lack of appropriate requirements which would ensure the correct implementation of TxD. We have made the following proposals:
Proposal 1: Agree on representative channel model(s) capturing the most problematic cases for TxDIV, e.g., high antenna correlation, low RMS delay spread.
Proposal 2: In order to ensure the correct implementation of Tx Diversity, its BLER performance needs to be at least as good as the performance of a single Tx with a full-power rated PA for a given channel model and allocation bandwidth of PRB. 
Proposal 3: In order to ensure that gNodeB can synthetize the virtual SRS antenna port of TxD, the effective SINR of this virtual port should be the same as the one experienced by the following PUSCH transmission whatever its allocated bandwidth (greater than a minimum bandwidth to be defined).
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