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1 Introduction
In RANP#81 meeting [1], the following agreements were achieved:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
This contribution is focused on beam failure recovery for SCell.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Resources for beam failure recovery request for Scell
In NR Rel. 15, PRACH resources are used for beam failure recovery request (BFR) for PCell. In particular, BFR dedicated contention-free PRACH (CFRA BFR) resources can be configured, which indicates the beam failure event and also the new beam information by selecting a corresponding PRACH resource. For beam failure recovery of Scell, there are several candidate BFR resources, which are listed in below:
· Option 1: CFRA BFR resources on Scell
· Option 2: CFRA BFR resources on Pcell
· Option 3: PUCCH resources on Pcell
· Option 4: MAC-CE on Pcell
For Option 1, at least PRACH transmissions have to be configured on Scell, and thus it is not suitable for DL-only Scells. Moreover, PRACH transmission on Scell, if configured, is triggered only by PDCCH order in NR Rel. 15. To support Option 1, additional specification and complexity are required to support non-PDCCH order triggered PRACH transmission on Scell. 
For Option 2, additional CFRA BFR resources has to be configured on Pcell, which should be orthogonal to the CFRA resources for BFR of Pcell. In addition, different from BFR for Pcell where the only new beam ID is sent, the Scell ID suffering from beam failure may also need to report to the gNB for identifying the failed Scell from multiple activated Scells. Thus, the number of required CFRA BFR resources for BFR of Scell can be much more than for that of Pcell. 
Option 3 requires to preconfigure a set of PUCCH resources dedicated for BFR of Scell. Option 3 has been agreed in NR Rel.15 for the BFR of Pcell, while the details are not completed. The PUCCH is triggered by the beam failure event of Scell, similar to SR. The Scell ID and/or new beam ID can be reported in the PUCCH. One drawback of BFR-PUCCH is the gNB has to detect the BFR-PUCCH in a blind way. Moreover, in case of UCI collision with other PUCCH, such issue becomes even complicated. 
Considering all of these, Option 4 requires the minimum standardization effort. For example, it can be sent on a regular PUSCH on Pcell if PUSCH is granted, or a PUSCH following a scheduling request if PUSCH is not granted. Therefore, to send MAC-CE for BFR of Scell, a preceding SR may be required. Such a SR can be either a normal PRACH or PUCCH-based SR. 
Proposal 1: Support MAC-CE on Pcell for BFR of Scell, which reports the Scell ID and/or the new beam ID.
3 Resources for BFR response for Scell
In NR Rel. 15, a dedicated CORESET and search-space (SS) are used for sending and receiving BFR response for PCell. In particular, a C-RNTI scrambled DCI is sent as a response on the dedicated CORESET and SS, and the UE assumes that the BFR response is QCLed to the new beam previously sent in BFR. There are several candidate BFR response resources for BFR of Scell, which is listed in below:
· Option 5: Scell DL, where a BFR-CORESET is in USS.
· Option 6: Pcell DL, where the BFR-CORESET for BFR of Pcell is reused.
If option 5 is supported, an additional CORESET and/or USS for CFRA BFR have to be configured to each Scell or a set of Scells sharing the same beam. In particular, if option 1+option 5 is supported, the BFR for Scell follows BFR mechanism for Pcell, but requires a separate BFR configuration. This actually doubles the configuration overhead.
If option 6 is supported, the BFR-CORESET for BFR of Pcell is reused as BFR-CORESET for BFR of Scell. This does not require additional resources and/or configuration, as compared to option 5. However, different from Pcell case where UE can assume BFR-response is QCLed to the reported new beam, such assumption may not work for the response of BFR of Scell, since the beams on Scell and Pcell may be different. Therefore, the BFR-response for the BFR of Scell which is sent on the BFR-CORESET on Pcell can be QCLed to some default beams, e.g., the beam used for reception of lowest CORESET ID with search-space should be monitored. 
Proposal 2: Support reuse of BFR-CORESET on Pcell for BFR response of Scell.
4 Conclusion
This contribution provided our proposals for CSI reporting in NR. And particularly, there are:
Proposal 1: Support MAC-CE on Pcell for BFR of Scell, which reports the Scell ID and/or the new beam ID.
Proposal 2: Support reuse of BFR-CORESET on Pcell for BFR response of Scell.
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