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1 Introduction

During RAN4#92bis, one of the open issues for PUSCH demodulation was the number of RX antennas to consider for the BS demod requirements.
The agreements were as follows:

· Antenna configuration
· For tunnel
· Option 1: 1x1
· Option 2: 1x2 (baseline for simulation alignment)

· For open space
· Option 1: 1x2 (baseline for simulation alignment)

· Option 2: 1x8
For the tunnel scenario, 1x1 implies that reception is only on one polarization. Within a tunnel scenario, multiple reflections with a very small delay spread can be expected, and these reflections can have the effect of spreading out the experienced polarization of the received signal.
A leaky cable may be placed inside a tunnel. A leaky cable has poor transmission efficiency and thus for the UL, the SINR may become limited. Our understanding is that leaky cable is commonly used for subway trains or tunnels for local trains including express. For the tunnels dedicated for high speed trains, alternatives may be available as depicted in figure 1. The system of figure 1 in the HST tunnel appears to have two antennas that are placed 90 degrees rotated to one another.
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If a specification is created including only 1x2 for tunnel operation, then 1x1 operation is not captured in the specifications. It is not clear that 1x1 is mainstream or important, we request operators to confirm whether it is. If 1x1 requirements are needed then in our view both option 1 and option 2 for the tunnel scenario should be adopted.

For open space, 1x2 and 1x8 configurations are options. In our view, 1x2 is needed because otherwise systems with 2 or 4 RX antennas would have no HST requirements defined. For 1x8, it is worthwhile to consider the purpose of the HST requirements, which is to verify the operation of algorithms relating to high Doppler. Receive combining performance is already captured in release 15 requirements. Thus, the additional benefit of adding 1x8 to HST is more questionable and option 2 may not be needed.
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