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1. Introduction
We pointed out the ambiguity of RLM-RS configuration in [1]. In RAN1#AH201801 meeting, this was clearly solved by making the agreement
<RAN1#AH201801>
Agreements:
· At most X RLM RS resources can be configured per each BWP.
· Note: X is the maximum number of RLM-RS resources and RAN1 has already agreed on this value.

Now, the remaining thing is how to signal this information in ASN.1. In this contribution we discuss on the signalling perspective of RLM-RS. 
2. RLM-RS configuration for BWP
There was no discussion on how RLM-RS configuration is signalled in both ASN.1 review nor meeting time. Since UE is not required to monitor other than the current active BWP for the RLM, UE should have the RLM RS configuration per each active BWP a priori. Since this configuration is UE specific and should be done by RRC signalling, we have to look into the current ASN.1 for reusing the current signalling structure as much as possible.

2.1 Per-BWP configuration vs SpCell configuration
Since RAN2 agreed that RLM/RLF signalling is the part of SpCell configuration, this is conflicting with the new agreement that RLM-RS resource is configured per each BWP. RLF parameter and SpCell common parameter for RLM such as threshold pair information for IS/OOS determination can be located at SpCell configuration since there is no need of linking to each BWP. However if RLM-RS configuration is located at SpCell configuration (especially in the highest level of SpCell configuration IE), it is necessary to make the BWP related signalling structure again in that level. This is clearly redundant. 

Observation 1. To make RLM-RS configuration in Per-BWP configuration is better than in the highest level of SpCell Config IE to reduce redundancy of making BWP related signalling structure again.  


In current ASN.1, BWP related configurations are located in BandwidthPart-Config IE which is included in ServingCellConfig IE. It is natural to collect the all the per-BWP configurations in one IE for ASN.1 consistency. However, there is cons to use per-BWP configuration for RLM-RS configuration. Since this per-BWP configuration is in ServingCellConfig IE, it is used for every serving cell including SpCell and Scell. Therefore, every serving cell configuration would have the configuration of the RLM-RS even for Scells, which doesn’t make sense.

Observation 2. To use BandwidthPart-Config IE for RLM-RS makes unnecessary configuration for Scells.


For the solution of the above problem, we can use the conditional presence such as SpCell configuration.

Proposal 1. For RLM-RS configuration, Per-BWP configuration can be used with the conditional presence.


2.2 Relation between RLM-RS and RS for beam management

<RAN1#90b>

Agreements:
· RLM-RS based on CSI-RS can be separately configured from CSI-RS for BM.[A90b-4]
· Framework for signaling CSI-RS for RLM would use the same signaling framework for signaling CSI-RS for BM. [A90b-5]
· FFS: additional updates of CSI-RS for RLM based on updates of CSI-RS in BM
· Note: Network can choose to re-use of some or all of CSI-RS resources for BM for CSI-RS for RLM. [A90b-6]

As above RAN1 agreement, there is the possibility that CSI-RS for beam management can be used for RLM-RS too. Even not all of CSI-RS for beam management might be used for RLM-RS, RAN1 intention is that there is tight relation between beam management CSI-RS and RLM-RS. Among the beam management procedures, beam failure detection configuration is using RS configuration for beam failure detection. So putting RLM-RS configuration near this IE can make intuitive and readable specification as well as the correct function. In detail, RLM-RS configuration can be added in BeamFailureDetectionConfig IE in DownlinkBWP-Dedicated IE, of course with the conditional presence “SpCell config”.

Observation 3. It is intuitive and readable to locate RLM-RS configuration near the RS configuration for the beam failure detection.
 
Proposal 2. In detail, RLM-RS configuration can be included in BeamFailureDetectionConfig IE in DownlinkBWP-Dedicated IE with the conditional presence “SpCell config”.


Since how many CSI-RS can be reused from ones for beam management for RLM-RS is not clear, and all or part is also not known, it is straightforward to have separate RLM-RS configuration from beam failure detection RS. i.e., not using delta signalling. Moreover, since there is no agreement on reusing how many SSBs, it is unclear to use delta signalling for RLM-RS configuration based on RS for beam failure detection.

Observation 4. It is unclear that how many RS for beam failure detection would be reused for RLM.

Proposal 3. RLM-RS configuration is separate from the RS configuration for beam failure detection in BeamFailureDetectionConfig IE i.e., not using delta signalling. 


3. Conclusion 
Based on above discussion, we conclude with the following observations and proposals.
Observation 1. To make RLM-RS configuration in Per-BWP configuration is better than in the highest level of SpCell Config IE to reduce redundancy of making BWP related signalling structure again.  
Observation 2. To use BandwidthPart-Config IE for RLM-RS makes unnecessary configuration for Scells.
Proposal 1. For RLM-RS configuration, Per-BWP configuration can be used with the conditional presence.

Observation 3. It is intuitive and readable to locate RLM-RS configuration near the RS configuration for the beam failure detection.
Proposal 2. In detail, RLM-RS configuration can be included in BeamFailureDetectionConfig IE in DownlinkBWP-Dedicated IE with the conditional presence “SpCell config”.

Observation 4. It is unclear that how many RS for beam failure detection would be reused for RLM.
Proposal 3. RLM-RS configuration is separate from the RS configuration for beam failure detection in BeamFailureDetectionConfig IE i.e., not using delta signalling. 
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Text Proposal for TS 38.331

BeamFailureDetectionConfig
The BeamFailureDetectionConfig is used to configure the UE for monitoring detection of beam failure. See also 38.321, section 5.1.1.
BeamFailureDetectionConfig information element
-- ASN1START
-- TAG-BEAM-FAILURE-DETECTION-CONFIG-START
 
BeamFailureDetectionConfig ::=                 SEQUENCE {
     failureDetectionResources                       SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF CHOICE {
            ssb-Index                                                     SSB-Index,
            csi-RS-Index                                           NZP-CSI-RS-ResourceId
     }                                                                                                                                                                                       OPTIONAL,     --     Need M
     beamFailureInstanceMaxCount                     FFS_Value                                                                                                   OPTIONAL      --     Need M
    rlmRSList                                 SEQUENCE (SIZE (1..8)) OF RLM-RS                     OPTIONAL, -- Cond SpCell_Config
}
 
RLM-RS ::=                        CHOICE {
    RLM-SSB                            SSB-Index,
    RLM-CSIRS                          NZP-CSI-RS-ResourceId
}
 
 
-- TAG-BEAM-FAILURE-DETECTION-CONFIG-STOP
-- ASN1STOP
 
