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1 Introduction

This contribution contains a text proposal for TR 36.838 [2] on inclusion of one additional configuration of the Unidirectional RRH arrangement for HST SFN: a bi-static configuration. The terminology stems from RADAR and means that transmitter and receiver are at separate locations.

In the bi-static configuration, the DLTX and ULRX beams are in opposite directions along the track. By this arrangement a signal received by the RRH will display the nominal carrier frequency since the Doppler contributions on downlink and uplink annihilate each other. Concretely it means that for instance PRACH detection can be done without hypothesizing UE-specific or group-specific frequency offsets. Altered UE behaviour is required for successfully selecting the power level for the PRACH preamble. A trigger for the altered behaviour could for instance be the flag that is indicating that the network is a dedicated HST network. Defining the altered UE behaviour is out-of-scope for this contribution.
The text proposal follows in the section below. 
2 Text Proposal for 36.878
< Added section below >

6.2.3.4 Bi-static Unidirectional SFN scenario (RRHs sharing the same cell id, UL and DL beams, respectively, aligned in same directions)

In the bi-static configuration of Unidirectional SFN the transmitting and receiving RRH antennas are located at different positions with one inter-site distance between them. The UL and DL beams, respectively, are aligned in the same direction along the track, but UL and DL beams are opposite to each other; see Figure 6.2.3.4-1. With this arrangement the Doppler shift experienced by the UE and which is impacting the ULTX carrier frequency will be compensated for by the Doppler shift that the signal transmitted by the UE undergoes. Hence at the ULRX RRH the received signal will be at the nominal carrier frequency. The absence of significant frequency offsets regardless of whether the UE is travelling at speed or is stationary improves the PRACH detection performance in the base station and allows all PRACH sequences to be used, i.e., there is no need for restricting the set. 

An altered UE behavior is needed for determining the appropriate power level to use for the initial PRACH transmission since the regular logic – the more pathloss experienced on the downlink the higher output power to use – is not applicable. Instead a large distance from the DLTX implies that the UE is close to the ULRX, and hence shall lower the output power.
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Figure 6.2.3.4-1: Unidirectional SFN scenario in bi-static configuration, using a 4-tap channel.

Doppler shift, tap delay and relative power of the Unidirectional SFN channel model are time-variable and a 4-tap channel is used. 

· Doppler shift
· Same model for the Doppler shift as in [6.2.1.3] is used.
· Relative power
· Same model for the relative power as in [6.2.1.3] is used.
· Tap delay
· Same model for the tap delay as in [6.2.1.3] is used.
· Tap phase

· Same model for the tap phase as in [6.2.1.3] is used.
< End of added section >
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