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According to the reply LS from RAN1 [1], RAN1 clarified that the UE monitors all configured search spaces during BFR.
	Question 1: After UE sending PRACH for contention-free BFR, does the UE continue monitoring PDCCH candidates in configured search spaces monitored before PRACH, in addition to the search space indicated by recoverySearchSpaceId?

Answers: 
Yes, all configured search spaces before dedicated BFR PRACH transmission for BFR are monitored


As such the configuration of BFR could be changed during the BFR RACH. According to the RAN2#103bis meeting discussion, a CR is in-principle agreed to stop and re-initiate the BFR RACH when the beamFailureRecoveryConfig is reconfigured. In this contribution, we discuss other configurations which also impact the BFR RACH procedure.
Discussion 
RACH configuration update during BFR
According to the RAN1#91 meeting discussion, RAN1 made the following agreements for the BFR procedure:
	Agreements: Upon receiving gNB response for beam failure recovery request transmission, UE shall
· UE shall monitor CORESET-BFR for dedicated PDCCH reception until one of the following conditions is met: 
· Reconfigured by gNB to another CORESET for receiving dedicated PDCCH and activated by MAC-CE a TCI state if the configured CORESET has K>1 configured TCI states 
· FFS: if a default TCI state can be assumed for PDCCH after reconfiguration without MAC-CE activation
· Re-indicated by gNB to another TCI state(s) by MAC-CE of CORESET(s) before beam failure
· Until the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE shall assume DMRS of PDSCH is spatial QCL’ed  with DL RS of the UE-identified candidate beam in the beam failure recovery request
· After the reconfiguration/activation/re-indication of TCI state(s) for PDCCH, UE is not expected to receive a DCI in CORESET-BFR.
· Note: this applies to same carrier case.


According to the highlighted RAN1 agreement, the UE shall not monitor the CORESET-BFR when the CORESET-BFR is changed or when the TCI state of the CORESET-BFR is changed. 
Observation 1: According to the RAN1 agreements, the UE stops monitoring the CORESET-BFR when the CORESET-BFR is changed or when the TCI state of the CORESET-BFR is changed. 
According to the TS 38.331 as given in the Annex, the msg2 reception of BFR includes the search space configuration and the CORESET configuration. However the beamFailureRecoveryConfig only includes the search space configuration (i.e. recoverySearchSpaceId), and the CORESET configuration associated with the “recoverySearchSpaceId” is configured via controlResourceSetId in the SearchSpace IE. Furthermore the detailed search space configuration for BFR RACH is also included in the SearchSpace IE. The detailed CORESET configuration associated to the BFR is included in the ControlResourceSet IE.
Observation 2: The RRC configuration of the msg2 reception of the BFR RACH includes:
· recoverySearchSpaceId in the beamFailureRecoveryConfig field
· controlResourceSetId and other fields in the SearchSpace IE including the recoverySearchSpaceId
· ControlResourceSet including controlResourceSetId associated with the recoverySearchSpaceId
According to the TS 38.321, the “TCI State Indication for UE-specific PDCCH MAC CE” can be used to change the TCI state of the BFR CORESET. 
Observation 3: The TCI State Indication for UE-specific PDCCH MAC CE can change the TCI state of the BFR CORESET for the msg2 reception of BFR RACH.


Figure 1: Msg2 reception failure due to the update of the Msg2 config
According to the example illustrated above, as the network does not know there is an on-going RACH procedure, when the gNB receives the msg1 from the UE, the gNB will use the new configuration to send the msg2. However, according to the RACH procedure defined in the current MAC specification, after the RACH is triggered, the UE initiates the RACH procedure only once (i.e. according to “Section 5.1.1 Random Access procedure initialization” of the MAC specification [4]) by using the old RRC configuration. Then even when the configuration for the RACH procedure is changed for the on-going RACH procedure (e.g. due to the RRC reconfiguration or the MAC CE indication), the UE will not change the parameters used for this RACH procedure until the RACH procedure is re-initiated. Thus the UE will keep using the old configuration for the msg2 reception, and this will lead to the msg2 reception failure of the RACH and finally RLF. 
Thus we consider that if any configuration related to the BFR RACH is changed, the UE should stop the on-going RACH procedure and re-initiate the RACH procedure by using the new configuration. The corresponding CR can be found in [3].
Proposal: The UE stops and re-initiates the BFR RACH if the UE meets any of the following conditions:
· The RRC reconfigures the BFR RACH configuration.
· The TCI State Indication for UE-specific PDCCH MAC CE changes the TCI state associated to ControlResourceSetId for the BFR RACH.

Conclusions
Based on the analysis given above, we have the following Observations and Proposals：
Observation 1: According to the RAN1 agreements, the UE stops monitoring the CORESET-BFR when the CORESET-BFR is changed or when the TCI state of the CORESET-BFR is changed. 
Observation 2: The RRC configuration of the msg2 reception of the BFR RACH includes:
· recoverySearchSpaceId in the beamFailureRecoveryConfig field
· controlResourceSetId and other fields in the SearchSpace IE including the recoverySearchSpaceId
· ControlResourceSet including controlResourceSetId associated with the recoverySearchSpaceId
Observation 3: The TCI State Indication for UE-specific PDCCH MAC CE can change the TCI state of the BFR CORESET for the msg2 reception of BFR RACH.
Proposal: The UE stops and re-initiates the BFR RACH if the UE meets any of the following conditions:
· The RRC reconfigures the BFR RACH configuration.
· The TCI State Indication for UE-specific PDCCH MAC CE changes the TCI state associated to ControlResourceSetId for the BFR RACH.

[bookmark: _Toc502437832]Reference
[1] R1-1809887 “Reply LS on termination of contention-free BFR”
[2] R2-1815644	Correction for Reconfiguration of CFRA during ongoing RA	Ericsson	CR	Rel-15
[3] CR R2-18xxxxx, vivo, “Configuration change of BFR”
[4] 3GPP TS 38.321, “NR; Medium Access Control (MAC) protocol specification” 
Annex
38.331:
BeamFailureRecoveryConfig ::=       SEQUENCE {
    rootSequenceIndex-BFR               INTEGER (0..137)                                                            OPTIONAL,   -- Need M
    rach-ConfigBFR                      RACH-ConfigGeneric                                                          OPTIONAL,   -- Need M
    rsrp-ThresholdSSB               RSRP-Range                                                                  OPTIONAL,   -- Need M
    candidateBeamRSList                 SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR     OPTIONAL,   -- Need M
    ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}  OPTIONAL,   -- Need M
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                             OPTIONAL,   -- Need M
    recoverySearchSpaceId               SearchSpaceId                                                               OPTIONAL,   -- Cond CF-BFR
    ra-Prioritization                   RA-Prioritization                                                           OPTIONAL,   -- Need R
    beamFailureRecoveryTimer            ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}          OPTIONAL,   -- Need M
    ...,
    [[
    msg1-SubcarrierSpacing-v1530            SubcarrierSpacing                                                           OPTIONAL        -- Need M
    ]]
}

---------------------------------------------------------------------------------------------
SearchSpace ::=                         SEQUENCE {
    searchSpaceId                           SearchSpaceId,
    controlResourceSetId                    ControlResourceSetId                                                        OPTIONAL,   -- Cond SetupOnly
    monitoringSlotPeriodicityAndOffset      CHOICE {
        sl1                                     NULL,
        sl2                                     INTEGER (0..1),
        sl4                                     INTEGER (0..3),
        sl5                                     INTEGER (0..4),
        sl8                                     INTEGER (0..7),
        sl10                                    INTEGER (0..9),
        sl16                                    INTEGER (0..15),
        sl20                                    INTEGER (0..19),
        sl40                                    INTEGER (0..39),
        sl80                                    INTEGER (0..79),
        sl160                                   INTEGER (0..159),
        sl320                                   INTEGER (0..319),
        sl640                                   INTEGER (0..639),
        sl1280                                  INTEGER (0..1279),
        sl2560                                  INTEGER (0..2559)
    }                                                                                                                   OPTIONAL,   -- Cond Setup
    duration                                INTEGER (2..2559)                                                           OPTIONAL,   -- Need R
    monitoringSymbolsWithinSlot             BIT STRING (SIZE (14))                                                      OPTIONAL,   -- Cond Setup
    nrofCandidates                          SEQUENCE {
        aggregationLevel1                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel2                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel4                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel8                       ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
        aggregationLevel16                      ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}
    }                                                                                                                   OPTIONAL,   -- Cond Setup
    searchSpaceType                         CHOICE {
        common                                  SEQUENCE {
            dci-Format0-0-AndFormat1-0              SEQUENCE {
                ...
            }                                                                                                           OPTIONAL,   -- Need R
            dci-Format2-0                           SEQUENCE {
                nrofCandidates-SFI                      SEQUENCE {
                    aggregationLevel1                       ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
                    aggregationLevel2                       ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
                    aggregationLevel4                       ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
                    aggregationLevel8                       ENUMERATED {n1, n2}                                         OPTIONAL,   -- Need R
                    aggregationLevel16                      ENUMERATED {n1, n2}                                         OPTIONAL    -- Need R
                },
                ...
            }                                                                                                           OPTIONAL,   -- Need R
            dci-Format2-1                           SEQUENCE {
                ...
            }                                                                                                           OPTIONAL,   -- Need R
            dci-Format2-2                           SEQUENCE {
                ...
            }                                                                                                           OPTIONAL,   -- Need R
            dci-Format2-3                           SEQUENCE {
                dummy1                  ENUMERATED {sl1, sl2, sl4, sl5, sl8, sl10, sl16, sl20}                  OPTIONAL,   -- Cond Setup
                dummy2                  ENUMERATED {n1, n2},
                ...
            }                                                                                                           OPTIONAL    -- Need R
        },
        ue-Specific                             SEQUENCE {
            dci-Formats                             ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},
            ...
        }
    }                                                                                                                   OPTIONAL    -- Cond Setup
}

--------------------------------------------------------------------------------------------
PDCCH-Config ::=                    SEQUENCE {
    controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet                         OPTIONAL,   -- Need N
    controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId                       OPTIONAL,   -- Need N
    searchSpacesToAddModList            SEQUENCE(SIZE (1..10)) OF SearchSpace                               OPTIONAL,   -- Need N
    searchSpacesToReleaseList           SEQUENCE(SIZE (1..10)) OF SearchSpaceId                             OPTIONAL,   -- Need N
    downlinkPreemption                  SetupRelease { DownlinkPreemption }                                 OPTIONAL,   -- Need M
    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                            OPTIONAL,   -- Need M
    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                            OPTIONAL,   -- Cond PUCCH-CellOnly
    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                               OPTIONAL,   -- Need M
    ...
}
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