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Introduction
Already in RAN1#89, the following agreement was made:
Agreement #1:
· UE Beam failure recovery mechanism includes the following aspects
· Beam failure detection
· New candidate beam identification
· Beam failure recovery request transmission
· UE monitors gNB response for beam failure recovery request
· Beam failure detection 
· UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met
· Beam failure detection RS at least includes periodic CSI-RS for beam management
· SS-block within the serving cell can be considered, if SS-block is also used in beam management as well
· FFS: Trigger condition for declaring beam failure
· New candidate beam identification
· UE monitors beam identification RS to find a new candidate beam
· Beam identification RS includes
· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well
· Beam failure recovery request transmission
· Information carried by beam failure recovery request includes at least one followings
· Explicit/implicit information about identifying UE and new gNB TX beam information
· Explicit/implicit information about identifying UE and whether or not new candidate beam exists
· FFS: 
· Information indicating UE beam failure
· Additional information, e.g., new beam quality
· Down-selection between the following options for beam failure recovery request transmission
· PRACH
· PUCCH
· PRACH-like (e.g.,different parameter for preamble sequence from PRACH)
· Beam failure recovery request resource/signal may be additionally used for scheduling request
· UE monitors a control channel search space to receive gNB response for beam failure recovery request
· FFS: the control channel search space can be same or different from the current control channel search space associated with serving BPLs
· FFS: UE further reaction if gNB does not receive beam failure recovery request transmission

Then, in RAN1#90, it was agreed to also be able to use the SS block as beam identification RS: 
In this contribution, we explain how the beam recovery concept can be extended to allow more flexible use of the recovery mechanism. This is a resubmission of R1-1716368.Agreements #2:
· In addition to periodic CSI-RS, SS-block within the serving cell can be used for new candidate beam identification
· The following options can be configured for new candidate beam identification  
· CSI-RS only
· Note: in this case, SSB will not be configured for new candidate beam identification
· SS block only
· Note: in this case, CSI-RS will not be configured for new candidate beam identification
· FFS: CSI-RS + SS block

[bookmark: _Ref178064866]Discussion
Beam recovery [1] was designed to handle the case when the beams at the gNB and the UE become misaligned due to, e.g., UE movement or rotation. The UE will detect this situation by measuring on a reference signal, and if the UE estimates that the NW is no longer able to reach it, the UE will act to restore the connection with the NW. The UE will first find a new candidate beam by searching for a candidate beam reference signal. Once the UE has found the RS, it will send an UL signal using the candidate beam reference signal as timing reference. The situation is illustrated in Figure 1.
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[bookmark: _Ref492553431]Figure 1: Beam recovery. The UE loses the connection as it moves behind the house. During beam recovery, the UE can reconnect to the network using the reflection in the big building.
So far, it has been implicitly assumed that the UE is only allowed to reconnect to the same cell. This guarantees that the UEs configuration is still valid, enabling the UE to directly continue the communication with the network.
However, the restriction that the UE is only allowed to connect to the same cell is somewhat artificial. There is nothing that prevents the network to configure the UE to recover in other cells as well. This situation is illustrated in Figure 2.
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[bookmark: _Ref492553977]Figure 2: Beam recovery to another cell. After detecting beam failure, the UE accesses another cell.
A related procedure is RRC re-establishment, which is performed after radio link failure. As part of RRC re-establishment, the UE performs cell reselection, and accesses the cell it has selected. Once connected to the new cell, the UE re-established the RRC connection.
For the multi-cell beam recovery described here, the UE will not perform cell reselection among all suitable cells. Instead, the network will explicitly configure the UE with the cells it is allowed to access. The network configures the UE only with the cells where it can safely pick up the UE, if it performs beam recovery. 
With this procedure in place, UEs may be allowed to stop sending measurement reports, since the UE ensures that it is can be reached by the network. Of course, normal handover procedures perform better in terms of interrupt, but, e.g., for UEs in C-DRX, the performance achievable by multi-cell beam recovery is most probably sufficient. Obviously, this requires that the network can identify all the relevant neighbour cells.
The addition to the standard is quite small. The only thing that needs to be added is to extend the configuration of the new beam identification RS. The network will configure the UE with a list of reference signals it may use to identify new beams. If needed, the network may also configure different beam recovery request transmission configurations in different cells, but that is not required.
Hence, we propose
[bookmark: _Toc492554923]Extend beam recovery procedure to the case where the candidate beams are transmitted from other cells.
Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	Extend beam recovery procedure to the case where the candidate beams are transmitted from other cells.
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