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1. Discussion
As captured below from [1], RAN4 asked RAN1’s view on whether or not explicit TCI state should be configured to a UE when the UE has no serving cell in FR2-2.
	1
Overall description

RAN4 would like to thank RAN1 on the LS. Meanwhile, further clarification is needed for the following case. 

When a UE has no serving cell in FR2-2, it is not clear if the explicit TCI state should be configured to the UE for FR2-2 RSSI measurement. If explicit TCI state should be configured, how does the UE use such explicit TCI?

2
Actions

To RAN1 

ACTION: 
RAN4 respectfully asks RAN1 to provide the clarification on the above-mentioned issues.


In RAN1#108-e and RAN1#109-e meetings, RAN1 made the following agreements and sent an LS [2] to RAN4 to provide the text proposal as a recommendation.
	Agreement (RAN1#108-e)
For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 

· Use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
· The explicit TCI state is configured at least in RMTC-Config
· Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state
· Note2: For a given L3-RSSI measurement occasion, the UE needs to identify the last PDSCH reception or last configured CORESET monitoring (which ever is later) before the L3-RSSI measurement occasion, and use the QCL Type-D of that for L3-RSSI monitoring

Agreement (RAN1#109-e)
Send LS to RAN4 with the text proposal in TP 5-19-1-A as recommendation for RAN4 TS38.133

TP 5-19-1-A: 

· Reason for change: Clarify the QCL behavior of RSSI measurement

· Summary of change: Clarify the QCL behavior of RSSI measurement for 38.133

· Consequence if not approved: QCL behavior not captured in spec yet

==============TP for 37.213 17.1.0===================

9.2A.7
Intra-frequency RSSI and Channel occupancy measurements

9.2A.7.1
Intra-frequency RSSI measurements

An RSSI measurement is defined as an intra-frequency measurement provided that the RSSI measurement bandwidth is fully contained within the current carrier bandwidth of the UE.

The UE physical layer shall be capable of performing the RSSI measurements, defined in TS 38.215 [4] on one or more serving carriers operating with CCA, TS 37.213 [33], if the carrier(s) are indicated by higher layers [2], and report the RSSI measurements to higher layers. The UE physical layer shall provide to higher layers a single RSSI sample for each OFDM symbol within each configured RSSI measurement duration [2] occurring with a configured RSSI measurement timing configuration periodicity [2], rmtc-Periodicity.

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.
*** < Unchanged parts are ommitted> ***

9.3A.8
Inter-frequency RSSI measurements

An RSSI measurement is defined as an inter-frequency measurement provided that the RSSI measurement bandwidth is not contained within the current carrier bandwidth of the UE. 
The UE physical layer shall be capable of performing the RSSI measurements, defined in TS 38.215 [4] on one or more inter-frequency carriers operating with CCA, TS 37.213 [33], if the carrier(s) are indicated by higher layers [2], and report the RSSI measurements to higher layers. The UE physical layer shall provide to higher layers a single RSSI sample for each OFDM symbol within each configured RSSI measurement duration [2] occurring with a configured RSSI measurement timing configuration periodicity [2], rmtc-Periodicity. The requirements apply if rmtc-SubframeOffset [2] is configured.

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.

===============End of TP==========================


Based on further discussion in RAN4#104-e meeting, the following TP was agreed but still there are remaining open issues when a UE has no serving cell in FR2-2 or no TCI state is provided in RMTC configuration, especially for the case of inter-frequency RSSI measurement.
	9.2A.7
Intra-frequency RSSI and Channel occupancy measurements

9.2A.7.1
Intra-frequency RSSI measurements

An RSSI measurement is defined as an intra-frequency measurement provided that the RSSI measurement bandwidth is fully contained within the current carrier bandwidth of the UE.

The UE physical layer shall be capable of performing the RSSI measurements, defined in TS 38.215 [4] on one or more serving carriers operating with CCA, TS 37.213 [33], if the carrier(s) are indicated by higher layers [2], and report the RSSI measurements to higher layers. The UE physical layer shall provide to higher layers a single RSSI sample for each OFDM symbol within each configured RSSI measurement duration [2] occurring with a configured RSSI measurement timing configuration periodicity [2], rmtc-Periodicity.

The UE can perform RSSI measurements without measurement gaps if RSSI measurement bandwidth is fully within the active DL BWP of the UE.

For performing intra-frequency RSSI measurement in FR2-2, UE shall 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 shall 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 in FR2-2.

	9.3A.8
Inter-frequency RSSI measurements

An RSSI measurement is defined as an inter-frequency measurement provided that the RSSI measurement bandwidth is not contained within the current carrier bandwidth of the UE. 
The UE physical layer shall be capable of performing the RSSI measurements, defined in TS 38.215 [4] on one or more inter-frequency carriers operating with CCA, TS 37.213 [33], if the carrier(s) are indicated by higher layers [2], and report the RSSI measurements to higher layers. The UE physical layer shall provide to higher layers a single RSSI sample for each OFDM symbol within each configured RSSI measurement duration [2] occurring with a configured RSSI measurement timing configuration periodicity [2], rmtc-Periodicity. The requirements apply if rmtc-SubframeOffset [2] is configured.

For performing inter-frequency RSSI measurement in FR2-2, if the TCI state is provided in RMTC configuration of FR2-2, UE shall 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.


First of all, we’d like to discuss the validity of scenario where a UE is requested to perform inter-frequency RSSI measurement on FR2-2 when the UE is not connected to any serving cells in FR2-2.
Basically, RSSI measurement and reporting has been introduced for unlicensed band operation in order to cope with hidden node problem in a long-term basis. If a UE camps on a serving cell in FR1 and is capable of carrier aggregation with a serving cell in FR2-2, the gNB can request inter-frequency RSSI measurement and reporting on the frequency domain measurement resource included in FR2-2 to foresee the level of interference before adding SCell in FR2-2. Therefore, we can conclude that it would be useful to support inter-frequency RSSI measurement even if a UE has no serving cell in FR2-2.
Observation #1: From RAN1 perspective, the scenario where inter-frequency RSSI measurement on FR2-2 is requested to a UE which has no serving cell in FR2-2 is valid.
Next, we provide our views on whether the explicit TCI state should be configured to the UE for FR2-2 RSSI measurement when the UE has no serving cell in FR2-2.
Currently, according to TS 38.331 specification, as captured below, UE can be configured with any serving cell index (including FR1 or FR2-1 serving cell) if TCI state is explicitly provided in RMTC configuration.
	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-r17                  TCI-StateId,
        ref-ServCellId-r17               ServCellIndex       OPTIONAL   -- Need R
    } OPTIONAL -- Need R

    ]],

    [[

    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-BWPId
Indicates the reference BWP for the TCI state indicated in tci-StateInfo. Network includes this field if tci-StateInfo is present.

	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.

	ref-ServCellId
Indicates the reference serving cell index for the TCI state. Network includes this field if tci-StateInfo is present.

	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-StateId

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


Observation #2: According to TS 38.331 specification, a UE can be configured with FR1 or FR2-1 serving cell as the reference serving cell for the TCI state provided in RMTC configuration, regardless of whether the UE has serving cell in FR2-2 or not.
However, considering that UE can be implemented with individual RF components or panels for operation in FR2-2 and other FR (e.g., FR1), it seems unclear how UE can assume that the configured RSSI measurement resources on FR2-2 are QCL-ed with Type-D to the DL RS associated with the TCI state with a reference serving cell in FR2-1 or FR1. Therefore, to figure out this problem, we suggest to disallow a UE to be configured with explicit TCI state with a reference serving cell in FR1 or FR2-1, which can be addressed with a simple correction to TS 38.331 specification as proposed below.
Proposal #1: Send a reply LS to RAN4 with the following answer.

· When a UE has no serving cell in FR2-2, the UE does not expect to be configured with explicit TCI state index associated with a reference serving cell index.
Proposal #2: Send an LS to RAN2 with the following TP for TS 38.331 specification as a recommendation, to disallow a UE to be configured with explicit TCI state with a reference serving cell in FR1 or FR2-1.

	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-BWPId
Indicates the reference BWP for the TCI state indicated in tci-StateInfo. Network includes this field if tci-StateInfo is present.

	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.

	ref-ServCellId
Indicates the reference FR2-2 serving cell index for the TCI state. Network includes this field if tci-StateInfo is present.


2. Conclusion
Observation #1: From RAN1 perspective, the scenario where inter-frequency RSSI measurement on FR2-2 is requested to a UE which has no serving cell in FR2-2 is valid.
Observation #2: According to TS 38.331 specification, a UE can be configured with FR1 or FR2-1 serving cell as the reference serving cell for the TCI state provided in RMTC configuration, regardless of whether the UE has serving cell in FR2-2 or not.
Proposal #1: Send a reply LS to RAN4 with the following answer.

· When a UE has no serving cell in FR2-2, the UE does not expect to be configured with explicit TCI state index associated with a reference serving cell index.
Proposal #2: Send an LS to RAN2 with the following TP for TS 38.331 specification as a recommendation, to disallow a UE to be configured with explicit TCI state with a reference serving cell in FR1 or FR2-1.

	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-BWPId
Indicates the reference BWP for the TCI state indicated in tci-StateInfo. Network includes this field if tci-StateInfo is present.

	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.

	ref-ServCellId
Indicates the reference FR2-2 serving cell index for the TCI state. Network includes this field if tci-StateInfo is present.
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