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Introduction
In the RAN4#108-bis meeting, there was no progress in aspects related to UEs supporting multiple options for the operation of BWP without restriction. With this contribution, we aim to reach consensus on the following remaining issues captured in the latest WF [1]:
	Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· FFS
· Option 1: 
· There is no obvious gain if option A and option B-1-1 are supported simultaneously. 
· For UE supporting both option B-1-1 and A, if CSI-RS is configured within the active BWP for L1 measurements, then UE is NOT expected to perform RLM/BFD/BM based on CD-SSB outside active BWP.
· Option 2: 
· For UE supporting both option B-1-1 and A, if configured by NW, UE should perform L1 measurement on both CD-SSB outside active BWP and CSI-RS within active BWP. No additional requirements will be defined for such scenario.
· Option 3: 
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 4: 
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options B-1-1 and A
· Option 5: 
· RAN4 not to define additional requirements or clarify UE behaviour for UE supporting multiple options.
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· FFS
· Option 1: 
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
· Option 2: 
· For UE supporting both option C and A, both CSI-RS and NCD-SSB within the active BWP can be configured for L1 measurements.
· Option 3:
· RAN4 does not need to define additional requirements or clarify UE behaviour for the UE supporting options C and A.
· Option 4:
· For UE supporting both option B-1-1 and C, RAN4 shall discuss which SSB UE shall measure when active BWP does NOT contain neither CD-SSB nor NCD-SSB. Candidate solutions:
· Alt 1: Leave it to network control.
· Alt 2: UE always measures CD-SSB unless the active BWP contains NCD-SSB.
· Option 5: 
· RAN4 not to define additional requirements for UE supporting multiple options.

Issue 1-6: Reporting behaviour for UE supporting both option B-1-1 and B-1-2
· FFS
· Option 1: 
· A UE shall not indicate support of both option B-1-1 and option B-1-2 per BC


Remaining open issues
UE supporting both Option B-1-1 and A
In the last RAN1#114-bis meeting [2], a new UE feature group was introduced to convey the support of Option A for CSI-RS based measurements for UEs operating in an active DL BWP without SSB. Since it is possible for the UE to report the support of multiple options, our view is that the UE shall perform the relevant measurements based on the network configuration, i.e as in legacy specification.
From the capability reporting from the UE, the network is capable to configure specific reference signals for the UE to perform L1 and L3 intra frequency measurements. Moreover, for some of these measurements for example RLM, the network will configure exclusively a reference signal for the UE to perform measurements:
From 38.331 [3]:
	The network may configure the UE to perform the following types of measurements:
-	NR measurements;
-	Inter-RAT measurements of E-UTRA frequencies;
-	Inter-RAT measurements of UTRA-FDD frequencies;
-	NR sidelink measurements of L2 U2N Relay UEs.
(..)
The measurement configuration includes the following parameters:
1.	Measurement objects: A list of objects on which the UE shall perform the measurements.
-	For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time location and subcarrier spacing of reference signals to be measured. Associated with this measurement object, the network may configure a list of cell specific offsets, a list of 'exclude-listed' cells and a list of 'allow-listed' cells. Exclude-listed cells are not applicable in event evaluation or measurement reporting. Allow-listed cells are the only ones applicable in event evaluation or measurement reporting.
-	The measObjectId of the MO which corresponds to each serving cell is indicated by servingCellMO within the serving cell configuration.
-	For inter-RAT E-UTRA measurements a measurement object is a single E-UTRA carrier frequency. Associated with this E-UTRA carrier frequency, the network can configure a list of cell specific offsets and a list of 'exclude-listed' cells. Exclude-listed cells are not applicable in event evaluation or measurement reporting.
-	For inter-RAT UTRA-FDD measurements a measurement object is a set of cells on a single UTRA-FDD carrier frequency.
-	For NR sidelink measurements of L2 U2N Relay UEs, a measurement object is a single NR sidelink frequency to be measured.
-	For CBR measurement of NR sidelink communication, a measurement object is a set of transmission resource pool(s) on a single carrier frequency for NR sidelink communication.
-	For CBR measurement of NR sidelink discovery, a measurement object is a set of discovery dedicated resource pool(s) or transmission resource pool(s) also used for NR sidelink discovery on a single carrier frequency for NR sidelink discovery.
-	For CLI measurements a measurement object indicates the frequency/time location of SRS resources and/or CLI-RSSI resources, and subcarrier spacing of SRS resources to be measured.
(…)


Looking at the specific IEs we can confirm the network configuration for the reference signal for RLM:
	RadioLinkMonitoringConfig
The IE RadioLinkMonitoringConfig is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also TS 38.321 [3], clause 5.1.1.
RadioLinkMonitoringConfig information element
(…)
RadioLinkMonitoringRS ::=           SEQUENCE {
    radioLinkMonitoringRS-Id            RadioLinkMonitoringRS-Id,
    purpose                             ENUMERATED {beamFailure, rlf, both},
    detectionResource                   CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId
    },
    ...
}



For BM, SSB or CSI RS can be configured:
	MIMO-ParametersPerBand
The IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).
MIMO-ParametersPerBand information element
(…
BeamManagementSSB-CSI-RS ::=        SEQUENCE {
    maxNumberSSB-CSI-RS-ResourceOneTx   ENUMERATED {n0, n8, n16, n32, n64},
    maxNumberCSI-RS-Resource            ENUMERATED {n0, n4, n8, n16, n32, n64},
    maxNumberCSI-RS-ResourceTwoTx       ENUMERATED {n0, n4, n8, n16, n32, n64},
    supportedCSI-RS-Density             ENUMERATED {one, three, oneAndThree}                                       OPTIONAL,
    maxNumberAperiodicCSI-RS-Resource   ENUMERATED {n0, n1, n4, n8, n16, n32, n64}
}



For BFR, it can also be seen in the PRACH-ResourceDedicatedBFR below.
	BeamFailureRecoveryConfig
The IE BeamFailureRecoveryConfig is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also TS 38.321 [3], clause 5.1.1.
BeamFailureRecoveryConfig information element
-- ASN1START
-- TAG-BEAMFAILURERECOVERYCONFIG-START

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, -- Need R
    ra-Prioritization                   RA-Prioritization                                                         OPTIONAL, -- Need R
    beamFailureRecoveryTimer            ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}            OPTIONAL, -- Need M
    ...,
    [[
    msg1-SubcarrierSpacing              SubcarrierSpacing                                                         OPTIONAL  -- Need M
    ]],
    [[
    ra-PrioritizationTwoStep-r16        RA-Prioritization                                                         OPTIONAL, -- Need R
    candidateBeamRSListExt-v1610        SetupRelease{ CandidateBeamRSListExt-r16 }                                OPTIONAL  -- Need M
    ]],
    [[
    spCell-BFR-CBRA-r16                 ENUMERATED {true}                                                         OPTIONAL  -- Need R
    ]]
}

PRACH-ResourceDedicatedBFR ::=      CHOICE {
    ssb                                 BFR-SSB-Resource,
    csi-RS                              BFR-CSIRS-Resource
}


So, regarding Option A vs all other SSB-based, the network configures specific RS to perform the measurements, and thus the UE will perform measurements based on the network configuration, fulfilling the existing requirements for the measurements and with no change from the legacy UE behaviour. 
Regardless of the merits and practicality of the UE supporting options B-1-1 and A, we thus propose the following resolution for Issue 1-4:
Proposal 1: Adopt the following WF for Issue 1-4:
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
UE supporting both Option C and A
Similar arguments can be made for the UEs supporting Option C and A, as it is also possible for the network to configure NCD-SSB and CSI-RS within the active BWP. We thus propose the following WF on Issue 1-5.
Proposal 2: Adopt the following WF for Issue 1-5:
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
UE supporting both Option B-1-1 and B-1-2
On the reporting behaviour for UE supporting both options B-1-1 and B-1-2, in RAN1#114-bis [2] the following note was added in the FG 53-1 and FG 53-2 corresponding feature groups:
	
Note: UE shall not indicate support of both B-1-1 and B-1-2 for the same band in the same reported band combination




Given that this note resulted from a previous RAN4 agreement, where it was decided that the UE shall not indicate support of both B-1-1 and B-1-2 for the same agreed granularity reporting, it is not good practice to revisit it to make any major modifications. 
Nonetheless, we have a concern whether the consequence of accepting this reporting behaviour will fundamentally lead to the cause of interruptions when a UE supports Option B-1-2. To expand on our concern, for a intra-band CA band combination with bands A and B (for examble CA_n1A-n3A), if the granularity reporting ”per FS” is adopted, then we can have the scenario where the UE reports Option B-1-1 in band A, and then Option B-1-2 in band B. This scenario is not precluded, as what is precluded for the UE to report Option B-1-1 and B-1-2 in the same band of the reported band combination (i.e B-1-1 & B-1-2 in band A or B-1-1 & B-1-2 in band B). Given that the components of the RF chain may be shared between these two bands, if the UE supports B-1-2 in band B it will cause interruptions in band A as well, even if the UE supports option B-1-1 in band A.
To avoid these types of scenarios, one can argue that it would be irresponsible UE behavior for it to report Option B-1-1 and actually cause interruptions, however it would be preferrable to not rely on such assumption. A UE supporting both Option B-1-1 and Option B-1-2 shall NOT cause interruptions on the band(s) in a band combination which it has indicated support of Option B-1-1, if the UE has indicated support of Option B-1-2 in the other band(s) in the same band combination. Since it is not ideal to revert previous agreements, we propose the following restriction in the reporting behaviour for UEs supporting both Option B-1-1 and B-1-2:
Proposal 3: A UE supporting both Option B-1-1 and Option B-1-2 shall NOT indicate support of option B-1-1 if interruptions occur due to supporting option B-1-2 in the other band(s) in the same band combination. 
Summary
In this contribution, the following proposals are provided:
Proposal 1: Adopt the following WF for Issue 1-4:
Issue 1-4: Requirements/UE behaviour for UE supporting both option B-1-1 and A
· For UE supporting both option B-1-1 and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
Proposal 2: Adopt the following WF for Issue 1-5:
Issue 1-5: Requirements/UE behaviour for UE supporting both option C and A
· For UE supporting both option C and option A, UE shall perform L1 measurement according to network configuration, there is no need to define requirements/ UE behaviour.
Proposal 3: A UE supporting both Option B-1-1 and Option B-1-2 shall NOT indicate support of option B-1-1 if interruptions occur due to supporting option B-1-2 in the other band(s) in the same band combination. 
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