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1. Introduction
In RAN1#86bis[1], the following were agreed on link failure and/or blockage:

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. 


Furthermore, in RAN1#86bis[1], the following were agreed on data and control beams.

Agreements:
· Support using same or different beams on control channel and the corresponding data channel transmissions

· FFS the antenna ports for control channel and the corresponding data channel (e.g., sharing some ports or not)

· Study detailed aspects related to beams/beam pairs indication/reporting involving usage of control and data channels and involving one or more TRPs

In this contribution we focus on beam recovery procedures in above 6 GHz.
2. Beam Recovery 
For communication above 6GHz hybrid beamforming is considered to overcome high pathloss between transmitter and receiver. In such systems, both node NB and UE may employ multiple beams for control/data communication. Same or different beams may be used on control channel and corresponding data channel transmissions.   

User movement, angular rotation and blocking causes signal degradation of data and/or control beams. Beam management monitors and switches beams to ensure reliable transmission and reception between NB and UE. In certain scenarios, however, the signal quality may degrade rapidly not providing enough window to switch beams that may result in beam misalignment. In such scenarios, the control channel performance may suffer on UL and/or DL that may eventually result in radio link failure and connection re-establishment. These procedures incurs additional delay that impacts data throughput.

To overcome these issues beam recovery procedures are considered when beam misalignment is detected at the UE. The detection of beam misalignment is FFS. With beam recovery NB and UE may use alternative beams to re-establish data and control channels. There are two cases that needs to be considered for beam recovery: UL synchronized and UL out-of-sync. The determination of UL out-of-sync is FFS. 

Proposal 1: NR shall support beam recovery when NB and UE are UL synchronized and NB and UE are UL out-of-sync.

UL synchronized 

When NB and UE are UL synchronized, beam recovery is performed using SR resources. NB monitors scheduling request and upon reception of beam recovery message NB and UE re-establishes data and control channels. 

For the UL synchronized case we have the following proposal for beam recovery.

Proposal 2: NR shall support beam recovery through scheduling request when NB and UE are UL synchronized.

Beam recovery using scheduling request has the following benefits: (1) SR region may contain more resources (cyclic shifts); and (2) the beam recovery with SR could be faster compared to the contention based RACH procedure.
UL out-of-sync 
When NB and UE are UL out-of-sync, UE transmits random access preamble for contention-based RACH procedure. Upon success of RACH procedure, NB and UE re-establishes data and control channels. 

For UL out-of-sync case we have the following proposal for beam recovery.  

Proposal 3: NR shall support beam recovery using contention-based RACH when NB and UE are UL out-of-sync.
3. Conclusion 

In this proposal we provided two types of beam recovery procedures for NR: beam recovery using scheduling request and beam recovery using RACH. The goals are to prevent radio link failure and connection re-establishment that unnecessarily results incurs latency and throughput impact.

The proposals are:
Proposal 1: NR shall support beam recovery when NB and UE are UL synchronized and NB and UE are UL out-of-sync.
Proposal 2: NR shall support beam recovery through scheduling request when NB and UE are UL synchronized.
Proposal 3: NR shall support beam recovery using contention-based RACH when NB and UE are UL out-of-sync.
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