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1 [bookmark: _Toc120549591]Introduction
At RAN#80 meeting, a new study item of Remote Interference Management for NR (NR-RIM) was agreed [1]. The objectives of the SI focus on studying possible mechanisms for mitigating the impact of remote base station interference in unpaired spectrum focusing on synchronized macro cells with semi-static DL/UL configuration in co-channel, including:
A. Study mechanisms for improving network robustness and addressing strong remote base station interference, including potential UE side’s enhancement [RAN1]
B. Study mechanisms for identifying which gNB(s) generate strong remote interference, including the following aspects:
i. Potential Reference signal design for gNB to identify that it creates strong inter-gNB interference to some victim gNB [RAN1]
1. Existing reference signals are starting points of discussion.
ii. Mechanism for gNB to start and terminate the transmission/detection of the reference signal(s) [RAN1, RAN3]
C. Study the potential additional coordination among gNBs for mitigating remote interference [RAN3].
In this contribution, we will discuss mechanisms for improving network robustness. 
2 Discussion on mechanisms for improving network robustness
In RAN1 #94 meeting, Framework-1, Framework-2.1, Framework-2.2 were agreed to be used as starting point for NR-RIM study [2]. Among all these frameworks, aggressor starts remote interference mitigation solutions while receiving RS indicating remote interference. Although muting some DL transmission symbols could be considered as the direct solutions to mitigate remote interference, this will cause a waste of DL transmission resources. In this section, we will discuss some approaches to improve network robustness.
Different from 4G network, NR introduces beam based SS/PBCH, reference signals, PDCCH and PDSCH transmission. Some beams (marked as higher beam direction) supposed to serve users in cell edge or higher floor have larger coverage radius, and could cause more serious remote interference. While some beams (marked as lower beam direction) designed to support users in cell centre or lower floor normally have smaller coverage radius, and would have smaller impact on remote interference. 
[bookmark: _GoBack]Since the remote interference is caused by the DL transmission adjacent to GP received by the target gNBs after long-distance transmission, aggressor could use lower beam direction to transmit SS/PBCH blocks, reference signals, PDCCH and PDSCH to mitigate remote interference for the DL resources adjacent to GP. Intuitively, the higher beam direction should be used for the DL transmission away from GP. As illustrated in Fig. 1, beam #3 has the lowest beam direction, thus the downlink resource #3 should use beam direction #3 to perform downlink transmission, and SS/PBCH block associated with beam direction #3 should be configured as #3 to improve network robustness.
[image: ]
Fig. 1. Illustration of beam based network robustness improvement
To enable beam based DL transmission for improving robustness of RIM, reciprocity based beam selection for NR-RIM can be considered, as illustrated in Fig. 1. Aggressor detects RIM RS based on various multiple beam directions, e.g., different spacial filtering receiver, chooses the beam direction which experiences minimal interference, then use this beam to perform transmission in DL resources adjacent to GP. 


Fig. 2. Remote interference mitigation related procedures
Proposal 1. Beam based DL transmission could be considered to improve network robustness.
Another possible enhancement to improve the robustness for RIM is the PRACH enhancement, because it is observed in commercial TD-LTE network that remote interference would cause severe blocking issue to UEs during initial access procedure. To solve this issue, multiple PRACH configurations can be configured to UEs, e.g., one configuration with short PRACH duration for case without remote interference and one configuration with long PRACH duration to enhance robustness under case of strong remote interference. Which configuration to use can be either indicated by gNB or by autonomous selection from UEs, which is also proposed in [3]. 
If the indication solution is applied, it is possible to configure the UEs one RACH configuration as a default configuration targeting no remote interference for initial access. If remote interference happen, which can be sensed by the gNB, let the gNB to inform the UE by DCI to allow the UEs fast switch to another PRACH configuration. 
If the solution of autonomous selection from UEs is considered, various optimization solutions that discussed in [3] can be considered. Nonetheless, it is recommended to introduce a signalling from the network to enable or disable the autonomous selection of PRACH configurations by UEs, which help gNB know how the UE behaves, so as to assist the scheduling or configuration from the gNB.
Proposal 2: Study PRACH enhancements to improve network robustness for RIM.
3 Conclusions
In this contribution, mechanisms for improving network robustness are discussed, and the following proposals are made. 
Proposal 1. Beam based DL transmission could be considered to improve network robustness.
Proposal 2: Study PRACH enhancements to improve network robustness for RIM.
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