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1 Introduction
In the LS from RAN2 [1], three questions were raised:
· To clarify the principles of “beam-failure instance” counter maintenance, as well as the associated expected parameters and information/events received from the physical layer. 
· Can RAN1 clarify the exact role and usage of the beamFailureRecoveryTimer?
· RAN2 would like to know promptly from RAN1 if and how they envision supporting BFR in CA.

In RAN1#89 meeting [2], the following agreements were made.
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 
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According to previous discussions and agreements, beam failure recovery (BFR) is supported in the same carrier case of CA. Further discussions are needed when considering the support of Scell BFR. 
In our view, the support of BFR for Scell is critical to NR. In NR, the Scells with both DL only and DL+UL are supported. For DL+UL Scells where PRACH transmission is supported, the current BFR mechanism can be applied directly on Scell. In this case, each Scell can handle the beam failure event independently, which is referred as the Scell-based beam recovery mechanism. However, for DL only Scells, which are more typical than DL+UL Scells, the Scell-based BFR mechanism cannot be applied, since there is no uplink available in the corresponding Scells. The beam failure for Scell has to be transmitted on another cell, e.g., Pcell.
Proposal 1: NR should support handling the BFR for a Scell on another cell, e.g., Pcell in CA.
In NR CA, there can be several Scells configured to one UE. Some of Scells may share the same TX and RX beam, and these Scells should be configured with the same BFR resources on Pcell if their BFR is supported on Pcell. However, as the beam failure event can happen to any Scell at any time, there are cases that Pcell and one or Scells fail simultaneously. Ideally, the gNB needs to receive and handle multiple BFRs for one UE simultaneously. However, such a way will not only increase the complexity significantly, but also require a configuration of too many BFR resources. To avoid this, as a compromise, it is beneficial to restrict that only one BFR for each component carrier can be transmitted and handled at the same time. Therefore, we have the following proposal: 
Proposal 2: If BFR for Scell is transmitted on Pcell, UE should not transmit multiple BFRs for different Scells simultaneously, and BFR for Pcell should be prioritized to that for Scell in CA. 
3 Support BFR-PUCCH for Scell in CA
Using PUCCH for BFR transmission has been agreed in NR. BFR-PUCCH is seen to be applicable to the case where the downlink beam fails while the uplink beams still work. However, there are some concerns that the uplink beam may be not so reliable in case of downlink beam failure. The details of BFR based on PUCCH still require further discussion. For example, one issue is that whether beam sweeping should be supported or not for BFR-PUCCH. 
If BFR-PUCCH is used for Scell, there will not be such concerns. Generally, the uplink in Pcell is expected to work well at the time of BFR transmission for Scell, which means, the beam failure does not happen in Pcell. Otherwise, the BFR transmission for Scell should be deprioritized. Further, the beam sweeping should not be applied to BFR-PUCCH, since the uplink is reliable in this case. Therefore, NR should complete the support of BFR-PUCCH for Scell in CA. 
Proposal 3: NR should complete the support of PUCCH in Pcell to transmit BFR for Scell in CA.
If BFR-PUCCH for Scell is supported, there is no need to configure multiple separate BFR-PUCCH resources for multiple Scells. All Scells can share one BFR-PUCCH resource. The BFR for a Scell is identified with the carrier index carried in the PUCCH, and the new beam ID is also carried along with carrier index.
Proposal 4: For load reduction, NR should support configuring one BFR-PUCCH resource on Pcell for all Scells, and the BFR-PUCCH carries the carrier index and the new beam ID for the Scell in beam failure.
4 Conclusion
This contribution provided our proposals for beam failure recovery in NR. And particularly, there are:
Proposal 1: NR should support handling the BFR for a Scell on another cell, e.g., Pcell in CA.
Proposal 2: If BFR for Scell is transmitted on Pcell, UE should not transmit multiple BFRs for different Scells simultaneously, and BFR for Pcell should be prioritized to that for Scell in CA.
Proposal 3: NR should complete the support of PUCCH in Pcell to transmit BFR for Scell in CA.
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