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Introduction
This paper discusses SSB based beam failure detection requirements.
Discussion
RAN4 recently sent a LS to RAN1 [1] inquiring if SSB can be configured for BFD RS. RAN4 has not received a reply LS yet. RAN4 sent LS to RAN1 regarding this issue because of the following sentence of 38.213 spec [2].  


“A UE can be provided, for a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell.”
The above sentence mentions that, a UE can be provided periodic CSI-RS resources as BFD-RS. It does not say that UE cannot be provided SSBs as BFD-RS.
Besides, as the LS shows, the subsequent paragraphs of section 6 of 38.213 clearly mention that SSB can be used as BFD-RS.


“The physical layer in the UE assesses the radio link quality according to the set  of resource configurations against the threshold Qout,LR. For the set , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by powerControlOffsetSS. 


The physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec.”
Observation 1: The part of the RAN1 spec, which mentions that the periodic CSI-RS can be explicitly configured for BFD-RS, does not mention that SSB cannot be explicitly configured for BFD-RS.
Observation 2: Other parts of the link recovery section of 38.213 clearly mention that SSB can be explicitly configured for BFD-RS.
Note that, 38.331 [4] also clearly mentions that SSB can be used as BFD-RS.
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=       SEQUENCE {
    failureDetectionResourcesToAddModList   SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS
                                                                                                                  OPTIONAL, -- Need N
    failureDetectionResourcesToReleaseList  SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS-Id
                                                                                                                  OPTIONAL, -- Need N
    beamFailureInstanceM
axCount             ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}                          OPTIONAL, -- Need R
    beamFailureDetectionTimer               ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}  OPTIONAL, -- Need R
    ...
}

RadioLinkMonitoringRS ::=           SEQUENCE {
    radioLinkMonitoringRS-Id            RadioLinkMonitoringRS-Id,
    purpose                             ENUMERATED {beamFailure, rlf, both},
    detectionResource                   CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    ...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP

Observation 3: 38.331 clearly shows that SSB can be configured as BFD-RS.
SSBs are guaranteed to be transmitted in a cell specific manner. As mentioned by many contributions during Rel-15, SSBs are integral parts of Rel-15 beam management. That’s why, Rel-15 has confirmed to use SSBs for candidate beam detection and multi-beam RLM. Hence, SSBs should be used as BFD RS, as well. Irrespective of the reply LS from RAN1, RAN4 should keep the SSB based BFD requirements that are defined in existing 38.133 spec.
Observation 4: SSBs are integral parts of Rel-15 beam management. Rel-15 has already confirmed to use SSBs for candidate beam detection and multi-beam RLM.
Proposal 1: RAN4 keeps the SSB based BFD requirements that are defined in existing 38.133 spec.

Conclusion
Observation 1: The part of the RAN1 spec that mentions that the periodic CSI-RS can be explicitly configured for BFD-RS, does not mention that SSB cannot be explicitly configured for BFD-RS.
Observation 2: Other parts of the link recovery section of 38.213 mention that SSB can be explicitly configured for BFD-RS.
Observation 3: RAN2 spec also clearly shows that SSB can be configured as BFD-RS.
Observation 4: SSBs are integral parts of Rel-15 beam management. Rel-15 has already confirmed to use SSBs for candidate beam detection and multi-beam RLM.
Proposal 1: RAN4 keeps the SSB based BFD requirements that are defined in existing 38.133 spec.
References
1. R4-1816144, LS on SSB based BFD, 3GPP TSG-RAN WG4 Meeting #89.
2. 3GPP TR 38.213 V15.5.0, NR Physical Layer Procedures for Control.
3. 3GPP TS38.133 V15.4.0, Requirements for support of radio resource management (Release 15)
4. 3GPP TS 38.331 V 15.5.1, Radio Resource Control (RRC) protocol specification (Release 15)




1

1

oleObject2.bin

image3.wmf
0

q


oleObject3.bin

oleObject4.bin

oleObject5.bin

oleObject6.bin

image1.wmf
0

q


oleObject1.bin

image2.wmf
1

q


