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1 Introduction
In this contribution, we discuss a technique for UE side’s enhancement part of the RIM SI [1] – UE autonomous RACH enhancement.
1. Study mechanisms for improving network robustness and addressing strong remote base station interference, including potential UE side’s enhancement [RAN1]
1. Study mechanisms for identifying which gNB(s) generate strong remote interference, including the following aspects:
0. Potential Reference signal design for gNB to identify that it creates strong inter-gNB interference to some victim gNB [RAN1]
0. Existing reference signals are starting points of discussion.
0. Mechanism for gNB to start and terminate the transmission/detection of the reference signal(s) [RAN1, RAN3]
1. Study the potential additional coordination among gNBs for mitigating remote interference [RAN3]
2 RACH Enhancement
Remote interference emerges when the DL transmission from a base station appears in the UL reception of another remote base station. In this scenario, the first base station and the associated cell are the aggressor. The second base station and the associated cell are the victim. Although the remote interference has attenuated a lot after propagating over the long distance (e.g., 100km ~ 300km), it can still pose a strong interference to the victim base station’s UL reception due to the fact that UL transmission power is normal much weaker (e.g. 20+dB) than DL transmission power.


[bookmark: _Ref521596774]Figure 1: UE RACH enhancement in remote interference environment
Suppose that in the victim cell, a UE in initial access procedure has transmitted a PRACH preamble to the base station. If the PRACH preamble collides with the remote interference at the victim base station, the victim base station may fail to detect the PRACH preamble. In this case, if the UE chooses a different RACH occasion with a later starting symbol, the PRACH preamble may avoid the remote interference so that the victim base station can detect the PRACH preamble. This allows the UE to autonomously mitigate the remote interference before it is handled by the victim base station (i.e., detecting the remote interference and updating the system information to indicate to the UE a new RACH occasion that is not impacted by the remote interference). Note that two conditions need to be met before the UE can do the autonomous selection of RACH occasion. First, network needs to configure a backup configuration of RACH that has a later starting symbol than the regular RACH configuration. Secondly, the UE has detected the presence of the remote interference. 
Because the remote interference is much weaker than regular DL signals transmitted by the victim base station, when the UE fails random access, it may still measure a very good DL SNR or a high signal power that is above a respective threshold. This imbalance of DL and UL channel condition implies that remote interference is very possibly present especially if RACH failures occur at an occasion right after the guard period. In this case, UE should switch to the backup RACH configuration for a quicker interference mitigation before the base station responds.
[bookmark: p1]Proposal: UE autonomously chooses a new RACH configuration that is robust to remote interference when it senses the remote interference.
3 [bookmark: _GoBack]Conclusions 
In this contribution, we have made the following proposals:
Proposal: UE autonomously chooses a new RACH configuration that is robust to remote interference when it senses the remote interference.
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