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1. Introduction
In RAN1#78bis, antenna model for evaluation was discussed and baseline assumptions were agreed [1]. For TXRU virtualization, two options were agreed [2] and other options are still FFS.
In this contribution, we discuss some other options and show our views..
2. Discussion
In RAN1#78bis, TXRU models in Fig. 1 were agreed and other models can be further discussed [2]..
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Figure 1: Agreed TXRU models
In this section, the following options are discussed.

· Separate models between TXU and RXU

· Comb type model

· Different number of associated antenna elements among TXRUs

2.1. Separate models between TXU and RXU
Between downlink and uplink, requirements for beamforming may be different. For example, the number of layer multiplexing in uplink can be smaller than downlink. In such a case, different virtualization between TXU and RXU may be beneficial to reduce hardware complexity in uplink.
On the other hand, one concern is utilization of channel reciprocity especially in TDD. There may be difficulty in utilizing channel estimation in uplink for downlink if TXU and RXU are differently configured.

Proposal 1: Separate models between TXU and RXU should be studied with considering trade off between benefits and impact on channel reciprocity utilization.
2.2. Comb type model
In several contributions for RAN1#78bis, comb type TXRU in Fig. 2 is considered. This model is attractive as narrower beam width can be realized compared to sub-array type model in Fig.1 option1 with keeping the same level of complexity.
However, interference from unwanted radiation of different set of antenna elements tied with different TXRU may be a problem.
Proposal 2: In studying comb type model, interference among beam patterns should be also considered.
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Figure 2: Comb type TXRU model
2.3. Different number of associated antenna elements among TXRUs
In the agreed TXRU models, the same number of associated antenna elements among TXRUs is assumed. To associate the different number of antenna elements per TXRU may be beneficial. Fig.3 is an example for sub-array type model. In this example, two TXRUs are associated with two antenna elements and one TXRU is associated with four antenna elements, respectively. The coverage with the same bandwidth is different when the vertical beam direction changes. As the vertical beam direction comes near to cell center, the coverage becomes narrower. Therefore, it may be beneficial to have different types of association between TXRUs and antenna elements to reduce difference in coverages among the different vertical beam directions.
However, to support different number of associated antenna elements among TXRUs may increase standardization impact and this aspect should be carefully considered.

Proposal 3: Different number of associated antenna elements among TXRUs should be studied with considering trade off between benefits and standardization impact.
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Figure 3: An example of different models among TXRUs
3. Conclusion

On TXRU models, we discussed separate models between TXU and RXU, comb type TXRU model and different models among TXRUs. Our proposals as the result of the discussion are as following:
Proposal 1: Separate models between TXU and RXU should be studied with considering trade off between benefits and impact on channel reciprocity utilization.
Proposal 2: In studying comb type model, interference among beam patterns should be also considered.
Proposal 3: Different number of associated antenna elements among TXRUs should be studied with considering trade off between benefits and standardization impact.
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