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Introduction
During RAN4#99-e, a brief mention was made of the possibility of a deployment providing uni-directional in both directions. This possibility was questioned in terms of UE complexity and benefits. This paper outlines the deployment strategy and potential advantages, and how it differs from bi-directional deployment. This kind of deployment would not need any additional requirements, but the requirement development should not preclude the scenario.
Bi-directional deployment
In a bi-directional deployment, a single UE is assumed to be mounted on the train with panels pointing in each direction. The UE needs to switch panels and beam direction at least in-between each BS, or possibly more often depending on the exact solution.


Scheme 1: Connect to second nearest RRH


Scheme 2: Connecto to nearest RRH except when immediately adjacent

Only one UE panel is active at a time. As discussed in [1], [2], bi-directional operation does not offer substantially increased SNR or coverage compared to uni-directional operation. However, each BS needs 2 panels with one facing in each direction.

Dual uni-directional deployment
A dual uni-directional deployment also has 2 panels per BS and 2 panels on the train, similarly to a bi-directional deployment. However, in this case, the 2 panels on the train are operated as two separate UEs. One UE is pointing forwards and the other UE pointing backwards. Each UE operates as if the deployment is a uni-directional deployment. For clarity, the UEs in the figure are represented as being mounted on different carriages although in practice they could be mounted immediately adjacent on the same carriage, or even be part of the same mechanical package.



Data can be transmitted and received in each direction. Due to the beamforming at the BS and the UE, there is no interference between the two transmission directions. The total capacity of a dual uni-directional deployment is twice the capacity of a single uni-directional deployment. It is also twice the capacity of a bi-directional deployment, since a bi-directional deployment only instantaneously operates in one direction at a time and does not provide a means for increasing throughput.
Observation 1: Dual uni-directional deployment offers double the capacity of single uni-directional or bi-directional deployment using the same number of panels as bi-directional.

A dual uni-directional deployment should not increase UE complexity in any way, since the two UEs simply operate as independent UEs.
Since the UEs operate as independent uni-directional UEs, a dual uni-directional deployment does not have any impact on the 3GPP standards or requirements. However, the requirements should take care not to preclude this kind of deployment.
Observation 2: No special standardization is needed for supporting dual uni-directional deployment. Care should be taken that the specifications do not preclude such deployment.

Observation 3: When considering the benefits of bi-directional deployment, a comparison with dual uni-directional may be appropriate since the amount of panels is the same between the two.
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