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1	Introduction
This contribution discusses some remaining issues from the previous RAN2 meetings.
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In RAN1#109, RAN1 has made the following conclusions/changes regarding RSSI measurements
For intra-frequency RSSI measurement
For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.
For inter-frequency RSSI measurement
For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state of the active BWP of the carrier on which the RMTC configuration is provided. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier on which the RMTC configuration is provided.

The above conclusions have covered different cases in which how the UE can derive the QCL relation for the configured RSSI measurement resources:
Case 1:  RSSI measurement resources confined within a serving cell when the TCI state is provided in the RMTC-Config
Case 2:  Inter-frequency RSSI measurement according to RSSI measurement resources not confined within any serving cell when the TCI state is provided in the RMTC-Config
Case 3:  the TCI state is not provided in the RMTC-Config
For Case 3, the UE can assume the configured RSSI measurement resources are QCL-ed to one of the latest received PDSCH.  There is no ambiguity for this case. 
[bookmark: _Toc110930790]When no TCI state is provided in the RMTC-Configuration, RAN1 has defined clear UE behaviour, therefore there is no ambiguity in terms of the QCL behaviour of RSSI measurement for UE. 
For Case 1, the UE derives the QCL relation for the measurement resources according to the TCI state in the RMTC-Configuration. Because the TCI state is configured to the UE by the gNB per BWP and per serving cell, the UE therefore needs to be aware of both the reference serving cell index and the reference BWP index for a specific TCI state. However, there is only the reference serving cell index defined in tci-StateInfo-r17 in the RRC spec:
RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16            ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16         INTEGER(0..639)                                   OPTIONAL,   -- Need M
    measDurationSymbols-r16         ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16              ARFCN-ValueNR,
    ref-SCS-CP-r16                  ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...,
    [[
    rmtc-Bandwidth-r17              ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000}    OPTIONAL,   -- Need R
    measDurationSymbols-v1700       ENUMERATED {sym140, sym560, sym1120}                     OPTIONAL,   -- Need R
    ref-SCS-CP-v1700                ENUMERATED {kHz120, kHz480, kHz960}                     OPTIONAL,    -- Need R
    tci-StateInfo-r17           SEQUENCE {
        tci-StateId                  TCI-StateId,
        ref-ServCellId               ServCellIndex                                          OPTIONAL   -- Need R
    } OPTIONAL -- Need R
    ]]
}

It is apparent that the reference BWP index is missing in tci-StateInfo-r17. This would cause the feature to be broken. It would be reasonable to include the reference BWP index in RMTC-Configuration in an NBC fashion.
[bookmark: _Toc110930791]The reference BWP index is missing in tci-StateInfo-r17 so that the feature of RSSI measurement is broken. 
Therefore, we make the following proposal.
Proposal 1 [bookmark: _Toc110930793]Include the reference BWP index in tci-StateInfo-r17 in an NBC fashion.
For Case 2, the UE can assume that the measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state of the active BWP of the carrier/serving cell in which the RMTC configuration is provided. The UE will understand that the serving cell in which the RMTC configuration is provided, is the reference serving cell. In other words, the UE can figure out by itself which cell is the reference serving cell for determining the QCL relation for the configured RSSI measurement resources. In this case, the reference serving cell can be skipped in the RMTC-Configuration. However, the reference serving cell needs to be configured in the other cases. To achieve consistency and simplify UE behaviours, it would be beneficial to always provide the reference serving cell in the RMTC-Config.
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In the current RRC spec, the reference serving cell index (i.e., ref-ServCellId) is optional in tci-StateInfo-r17. It is therefore beneficial to update the field ref-ServCellId to be mandatory present in tci-StateInfo-r17.
Proposal 2 [bookmark: _Toc110930794]Update the field of the reference serving cell to be mandatory present in tci-StateInfo-r17
Moreover, the TCI state, the reference BWP index and the reference serving cell index need to be present or absent together in tci-StateInfo-r17. In this way, tci-StateInfo-r17 can be updated as the following
tci-StateInfo-r17           SEQUENCE {
        tci-StateId                  TCI-StateId,
        ref-ServCellId             ServCellIndex         
        ref-BWPId                  BWP-Id
    } 

Proposal 3 [bookmark: _Toc110518567][bookmark: _Toc110930795]Adopt the TP captured in clause 5.1 
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[bookmark: _Toc90391605][bookmark: _Toc90392597][bookmark: _Toc90392665][bookmark: _Toc90392771][bookmark: _Toc90392823][bookmark: _Toc90392876][bookmark: _Toc90392929][bookmark: _Toc90392978][bookmark: _Toc90393030][bookmark: _Toc90393084][bookmark: _Toc90393137][bookmark: _Toc90393191][bookmark: _Toc90393936][bookmark: _Toc90453951][bookmark: _Toc90458705][bookmark: _Toc90904021][bookmark: _Toc90904188][bookmark: _Toc90904265][bookmark: _Toc90904318][bookmark: _Toc90904462]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	When no TCI state is provided in the RMTC-Configuration, RAN1 has defined clear UE behaviour, therefore there is no ambiguity in terms of the QCL behaviour of RSSI measurement for UE.
Observation 2	The reference BWP index is missing in tci-StateInfo-r17 so that the feature of RSSI measurement is broken.
Observation 3	Although the reference serving cell index can be absent in RMTC configuration in some cases, it would be beneficial to simplify UE behaviours if the reference serving cell index is always provided in the RMTC-Configuration.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Include the reference BWP index in tci-StateInfo-r17 in an NBC fashion.
Proposal 2	Update the field of the reference serving cell to be mandatory present in tci-StateInfo-r17
Proposal 3	Adopt the TP captured in clause 5.1
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5 Text proposal

5.1 TP in NBC fashion
[bookmark: _Toc60777158][bookmark: _Toc100930042][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
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RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...,
    [[
    rmtc-Bandwidth-r17                  ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000}           OPTIONAL,   -- Need R
    measDurationSymbols-v1700           ENUMERATED {sym140, sym560, sym1120}                            OPTIONAL,   -- Need R
    ref-SCS-CP-v1700                    ENUMERATED {kHz120, kHz480, kHz960}                             OPTIONAL,    -- Need R
    tci-StateInfo-r17               SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex,                                                  OPTIONAL   -- Need R
            ref-BWPId                        BWP-Id
    } OPTIONAL -- Need R
    ]]
}


	RMTC-Config field descriptions

	measDurationSymbols
Number of consecutive symbols for which the Physical Layer reports samples of RSSI (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12 corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on.
If measDurationSymbols-v1700 is signalled, the UE ignores measDurationSymbols-r16.

	ref-SCS-CP
Indicates a reference subcarrier spacing and cyclic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to 30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cyclic prefix (ECP).
If ref-SCS-CP-v1700 is signalled, the UE ignores ref-SCS-CP-r16.

	rmtc-Bandwidth
Indicates the bandwidth for the RSSI measurement (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Frequency
Indicates the center frequency of the measured bandwidth for a frequency which operates with shared spectrum channel access (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodicity (see TS 38.215 [9], clause 5.1.21).

	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0 and the configured rmtc-Periodicity with equal probability.

	ref-servCellId
Indicates the reference serving cell index for the TCI state.

	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.

	ref-BWPId
Indicates the reference bandwidth part of the reference serving cell for the TCI state.
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5.2 TP in BC fashion

6.3.2	Radio resource control information elements
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RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...,
    [[
    rmtc-Bandwidth-r17                  ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000}           OPTIONAL,   -- Need R
    measDurationSymbols-v1700           ENUMERATED {sym140, sym560, sym1120}                            OPTIONAL,   -- Need R
    ref-SCS-CP-v1700                    ENUMERATED {kHz120, kHz480, kHz960}                             OPTIONAL,    -- Need R
    tci-StateInfo-r17                   SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex                            OPTIONAL   -- Need R
    } TCI-StateInfo-r17                                               OPTIONAL    -- Need R
]],
    [[
    tci-StateInfo-v17xy                 TCI-StateInfo-v17xy                                             OPTIONAL   -- Need R
    ]]


}
TCI-StateInfo-r17 ::=               SEQUENCE {
     tci-StateId-r17                      TCI-StateId,
     ref-ServCellId-r17                   ServCellIndex                OPTIONAL   -- Need R
} 

TCI-StateInfo-v17xy ::=               SEQUENCE {
     ref-BWPId-r17                        BWP-Id                      OPTIONAL   -- Need R
} 

	RMTC-Config field descriptions

	measDurationSymbols
Number of consecutive symbols for which the Physical Layer reports samples of RSSI (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12 corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on.
If measDurationSymbols-v1700 is signalled, the UE ignores measDurationSymbols-r16.

	ref-SCS-CP
Indicates a reference subcarrier spacing and cyclic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to 30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cyclic prefix (ECP).
If ref-SCS-CP-v1700 is signalled, the UE ignores ref-SCS-CP-r16.

	rmtc-Bandwidth
Indicates the bandwidth for the RSSI measurement (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Frequency
Indicates the center frequency of the measured bandwidth for a frequency which operates with shared spectrum channel access (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodicity (see TS 38.215 [9], clause 5.1.21).

	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0 and the configured rmtc-Periodicity with equal probability.

	tci-StateInfo
Configure the TCI state for the RSSI measurement. tci-StateInfo-r17 is configured simultaneously with tci-StateInfo-v17xy.

	servCellId
Indicates the reference serving cell index for the TCI state.

	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.

	



	TCI-StateInfo field descriptions

	ref-servCellId
Indicates the reference serving cell index for the TCI state. 

	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.

	ref-BWPId
Indicates the reference bandwidth part of the reference serving cell for the TCI state.
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