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Introduction

[bookmark: _GoBack]During RAN1#86bis, RAN1 discussed and agreed to study the beam recovery procedure as in [1].
Agreements:
· NR supports mechanism(s) in the case of link failure and/or blockage for NR
· Whether to use new procedure is FFS
· Study at least the following aspects:
· Whether or not an DL or UL signal transmission for this mechanism is needed
· E.g., RACH preamble sequence, DL/UL reference signal, control channel, etc.
· If needed, resource allocation for this mechanisms
· E.g., RACH resource corresponding mechanism, etc.

During RAN1#87, RAN1 discussed and agreed to study the beam recovery procedure as in [2].
Agreements:
· NR should study the necessity of event-driven UE initiated UL transmission, e.g., in the event of beam quality degradation 
· E.g. due to UE mobility/rotation, blockage, and/or link failure, etc.
· FFS: details of event(s) of beam quality degradation

In this contribution, we discuss a UE-initiated beam switching to support beam recovery from beam misalignment or beam blockage. 

UE initiated beam switching mechanism

In millimetre wave systems, a beam misalignment between TRP(s) and UE may happen due to sudden channel fluctuations, unexpected obstacle interruptions, UE rotation and so on. In this case, the UE cannot decode any DL signals and/or TRP(s) cannot decode any UL signals due to the beam misalignment between TRP(s) and UE. 
A beam recovery procedure should be triggered by UE because UE has the most recent beam measurement result. Thus, a suitable way to recover beam alignment is a UE-initiated beam recovery mechanism, which is discussed in [3]. 

Overall UE initiated beam recovery can be performed with the following steps: 
1) UE detects beam misalignment
2) UE triggers beam switching by transmitting a UL recovery signal (e.g. RACH etc.) using an alternative UE Tx beam
3) TRP receives the UL recovery signal using TRP Rx beam sweeping 
In Step 1, detecting a beam misalignment can be interpreted to be the triggering condition to start UE initiated beam recovery. In the multi-beam systems, Radio Link Failure (RLF) may also be triggered when UE detects a beam misalignment. Regarding UE initiated beam switching for beam recovery and RLF, RAN2 should define the condition to trigger UE initiated beam switching and/or RLF. These triggering conditions are discussed in our past contribution [3].

In Step 2, as captured in the agreement, we can consider RACH preamble sequence, UL reference signal and so on for the UL recovery signal. To support UE initiated beam recovery, NW should provide a cell-specifically configured UL resource and its resource should be mapped to a specific TRP Rx beam to support TRP Rx beam sweeping, which allows the TRP to have a suitable TRP Rx beam paired with the UE Tx beam.

For example, if a specific time/frequency resources to receive the UL recovery signal is mapped to TRP Rx beams such as random access resources considered in the current NR systems, UE directly selects the specific resource to transmit the recovery signal using the alternative UE Tx beam. From the TRP perspective, it can receive the recovery signal using the TRP RX beam mapped to the selected resource. 

Proposal 1:
· NR should support UE initiated beam recovery functionality and consider the following aspects: 
· gNB configures a triggering condition 
· A random access preamble can be used as a UL recovery signal. The UE detects beam misalignment and transmits a UL recovery signal on random access resource to trigger the beam switching. 
· Other UL reference signals and cell-specifically configured UL resource can also be considered to provide UE initiated beam recovery functionality.
 
Conclusions

The proposals in this contribution are summarized below:

Proposal 1:
· NR should support UE initiated beam recovery functionality and consider the following aspects: 
· gNB configures a triggering condition 
· A random access preamble can be used as a UL recovery signal. The UE detects beam misalignment and transmits a UL recovery signal on random access resource to trigger the beam switching. 
· Other UL reference signals and cell-specifically configured UL resource can also be considered to provide UE initiated beam recovery functionality.
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