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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN4#103-e meeting, the LBT impacts on RRM requirements for 52.6-71GHz have been discussed. In this contribution, we further provide our views on LBT impacts on RRM requirements.
2. Discussion
2.1 LBT assumption
In the last meeting, the question related to whether a UE can assume that LBT is always used when performing measurement in unlicensed band for FR2-2 was discussed [1]. As mentioned from some companies that the LBT is mandatory for NR-U while the LBT is not mandatory in some regions for FR2-2. In this case, it may happen that UE has no idea to determine the reason is LBT failure or fading channel when the SSBs were not received. Therefore, a LS [2] on CCA configurations of neighbour cells was sent to RAN1 to ask that whether it is possible that UE knows the CCA configuration of neighbour cell. We copied some conclusions on LBT mode indication of serving cell for RAN1.
	Proposed conclusion 5-13-4 (2nd round): 
When channel access mode is provided to the UE indicating LBT mode is used, it is up to gNB implementation whether LBT at gNB side is actually used for channel access in regions where LBT is not mandated



When channel access mode is provided to the UE from serving cell indicating LBT mode is not used, it may be feasible that for neighbour cell, UE can follow the same conclusion with the serving cell, i.e, LBT mode is not used for neighbour cell.
For another case, when channel access mode is provided to the UE from serving cell indicating LBT mode is used, according to the highlighted part, whether LBT at gNB side is used is up to gNB implementation. In other words, the UE has no idea to clarify whether the LBT at serving cell side is used even the indication is that LBT mode is used. Therefore, in this case, we suggest UE can assume LBT is always used for neighbour cell.
Observation 1: Based on RAN1’s conclusion, UE has no idea to clarify whether the LBT at serving cell side is used even the channel access mode is provided to the UE from the serving cell indicating LBT mode is used.
Observation 2: When channel access mode is provided to the UE from serving cell indicating LBT mode is not used, for neighbour cell, it may be feasible that UE can follow the same conclusion with the serving cell, i.e, LBT mode is not used for neighbour cell. When channel access mode is provided to the UE from serving cell indicating LBT mode is used, it is up to gNB implementation whether LBT at gNB side is actually used, UE can assume LBT is always used for neighbour cell.
2.2 RSSI measurement
Another issue is related to RSSI measurements. In the last meeting, it has been agreed that the RSSI measurements in NR-U can be reused for FR2-2. In addition, a LS [3] from RAN1 has been sent to RAN4. We copied the LS as follows: 
	In RAN1 #109e, RAN1 discussed UE TCI assumption for RSSI measurements in FR2-2. 
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

The following is a recommended text proposal to be considered in TS 38.133.
*** < Beginning of TP#0 for TS 38.133 v17.5.0> ***
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#0 for TS 38.133 v17.5.0> ***



According to the LS and the previous discussion, we understand for L3-RSSI measurement for unlicensed operation in FR2-2, if the explicit TCI state is configured, the TCI state is used. When the explicit TCI sate is not configured, the QCL type-D of one of the latest PDSCH reception and latest CORESET monitoring is used. For the part of intra-frequency RSSI measurements, we are fine with RAN1’s modification. For the part of inter-frequency RSSI measurements, we are confused with the highlighted part in the following table. In our understanding, inter-frequency RSSI measurement is assumed that the RSSI measurement bandwidth is not contained with the current bandwidth of the UE. So we believe the highlighted part can be omitted and the remaining part is enough to indicate that the TCI state of RSSI measurement resources.
	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.



Observation 3: For inter-frequency RSSI measurement, it is assumed that the RSSI measurement bandwidth is not contained with the current bandwidth of serving cell.
Proposal 1: For LS from RAN1 related to TCI assumption for RSSI measurement, the following highlighted part can be omitted and the remaining part is enough to indicate the TCI state of RSSI measurement resources for unlicensed operation in FR2-2.
	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.



3. Summary
Observation 1: Based on RAN1’s conclusion, UE has no idea to clarify whether the LBT at serving cell side is used even the channel access mode is provided to the UE from the serving cell indicating LBT mode is used.
Observation 2: When channel access mode is provided to the UE from serving cell indicating LBT mode is not used, for neighbour cell, it may be feasible that UE can follow the same conclusion with the serving cell, i.e, LBT mode is not used for neighbour cell. When channel access mode is provided to the UE from serving cell indicating LBT mode is used, it is up to gNB implementation whether LBT at gNB side is actually used, UE can assume LBT is always used for neighbour cell.
Observation 3: For inter-frequency RSSI measurement, it is assumed that the RSSI measurement bandwidth is not contained with the current bandwidth of serving cell.
Proposal 1: For LS from RAN1 related to TCI assumption for inter-frequency RSSI measurement, the following highlighted part can be omitted and the remaining part is enough to indicate the TCI state of RSSI measurement resources for unlicensed operation in FR2-2.
	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.
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