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1. [bookmark: _Toc120549591]Introduction
RAN1 has received a LS from RAN2 about the L1 measurement issue without corresponding SSB/CSI-RS on active BWP. Two questions are asked in the LS[1],
Question 1:
Whether it is a valid scenario in the standard to support the operation of BWP without SSB where the UE does not perform BM/RLM/BFD due to the lack of necessary reference signal (SSB and CSI-RS) in the active BWP.
Question 2:
If the answer to question 1 is that this is not valid, how should the UE perform BM/RLM/BFD when the active BWP does not contain SSB.
In this contribution, we provide our views on these questions.
2. Discussion on BM/RLM/BFD measurement 
According to the LS from TS38.300, copied as following, for a DL BWP that does not contain SSB, Beam Level Mobility/RLM/Beam Failure Detection can only be performed based on CSI-RS.
[bookmark: _Toc29376061][bookmark: _Toc90589865][bookmark: _Toc20387981][bookmark: _Toc37231952][bookmark: _Toc46502007][bookmark: _Toc51971355][bookmark: _Toc52551338]9.2.3.1	Overview
[…] SSB-based Beam Level Mobility is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Level Mobility can only be performed based on CSI-RS.
[bookmark: _Toc29376070][bookmark: _Toc51971369][bookmark: _Toc20387990][bookmark: _Toc37231964][bookmark: _Toc90589879][bookmark: _Toc46502021][bookmark: _Toc52551352]9.2.7	Radio Link Failure
[…] SSB-based RLM is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWP and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, RLM can only be performed based on CSI-RS.
[bookmark: _Toc90589880][bookmark: _Toc37231965][bookmark: _Toc46502022][bookmark: _Toc51971370][bookmark: _Toc52551353]9.2.8	Beam failure detection and recovery
[…] SSB-based Beam Failure Detection is based on the SSB associated to the initial DL BWP and can only be configured for the initial DL BWPs and for DL BWPs containing the SSB associated to the initial DL BWP. For other DL BWPs, Beam Failure Detection can only be performed based on CSI-RS.

RLM has similar monitoring RS configuration as BFD. Take BFD as an example, according to RAN1 TS38.213, both explicit and implicit configurations of BFD set  are supported. A UE can be provided for each BWP of a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResourcesToAddModList. If the UE is not provided  by failureDetectionResourcesToAddModList for a BWP of the serving cell, the UE determines the set  to include periodic CSI-RS resource configuration indexes with the same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH.
The question from RAN2 LS asks about a scenario of lack of necessary reference signal (SSB and CSI-RS) in the active BWP, for this case, the explicit way can not support cross-BWP configuration for set , since there is no BWP id information in the RadioLinkMonitoringRS configuration which is used to configure CSI-RS or SSB in set , as shown in the folowing.
RadioLinkMonitoringRS ::=           SEQUENCE {
    radioLinkMonitoringRS-Id            RadioLinkMonitoringRS-Id,
    purpose                             ENUMERATED {beamFailure, rlf, both},
    detectionResource                   CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    ...
}
While for the implicit way, since serving cell index and BWP-Id can be configured within TCI-state, cross BWP or even cross carrier QCL source is supported. So UE may determine a set  which is from other BWPs according the specification.
TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}
However, there is no related agreements made to support cross BWP CSI-RS resource for RLM/BFD/beam management. And since the TS38.300 explicitly state that for a DL BWP that does not contain SSB, Beam Level Mobility/RLM/Beam Failure Detection can only be performed based on CSI-RS, it can be conclude that one BWP without SSB can not use SSB in other BWP for such measurement, then this is not reason to support it to use CSI-RS in other BWP for such measurement.
So to our understanding, current RAN1 specification can support a BWP without SSB and CSI-RS to implicitly derive periodic CSI-RS from other BWP as BFD monitoring CSI-RS. However, no corresponding agreements in RAN1 to support this. And in practical deployment, to reduce CSI-RS overhead, the network can configure common wide band CSI-RS and inform it to UE specifically, so it is strange that gNB configures CSI-RS for some BWP but not for the others.
So we think it is reasonable that,
· If a UE support CSI-RS based RLM/BFD/beam management, and FG6-1a, then gNB can configure it with BWP w/o SSB, and configure CSI-RS for RLM/BFD/beam management either by implicit way or explicit way for UE on this BWP.
· If a UE only support FG6-1 not FG6-1a, then gNB configures such UE with BWP containing SSB, and RLM/BFD/beam management are based on SSB, or CSI-RS if UE report corresponding capabilities. 
· If a UE doesn’t not support CSI-RS based RLM/BFD/beam management, gNB configures such UE with BWP containing SSB, and RLM/BFD/beam management are based on SSB.
[bookmark: _GoBack]Observation 1: The following RLM/BFD/beam management scenarios for traditional UEs is reasonable,
· If a UE support CSI-RS based RLM/BFD/beam management, and FG6-1a, then gNB can configure it with BWPs w/o SSB, and configure CSI-RS for RLM/BFD/beam management either by implicit way or explicit way for UE on this BWP.
· If a UE support FG6-1 but not FG6-1a, then gNB configures such UE with BWPs containing SSB, and RLM/BFD/beam management are based on SSB, or CSI-RS if UE report corresponding capabilities. 
· If a UE doesn’t not support CSI-RS based RLM/BFD/beam management, gNB configures such UE with BWPs containing SSB, and RLM/BFD/beam management are based on SSB.
3. Conclusions
In this contribution, we discuss the traditional UE behaviors for BWP operation without bandwidth restriction, and we have the following observation,
Observation 1: The following RLM/BFD/beam management scenarios for traditional UEs is reasonable,
· If a UE support CSI-RS based RLM/BFD/beam management, and FG6-1a, then gNB can configure it with BWPs w/o SSB, and configure CSI-RS for RLM/BFD/beam management either by implicit way or explicit way for UE on this BWP.
· If a UE doesn’t not support CSI-RS based RLM/BFD/beam management, gNB configures such UE with BWPs containing SSB, and RLM/BFD/beam management are based on SSB.
· If a UE support FG6-1 but not FG6-1a, then gNB configures such UE with BWPs containing SSB, and RLM/BFD/beam management are based on SSB, or CSI-RS if UE report corresponding capabilities.
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