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Introduction
In RAN#90 meeting, a Rel-17 work item for extending current NR operation to 71GHz was approved and the WID was updated in RAN#93e [1]. Core part of the WI was closed in RAN4#104e and most of the issues were resolved with a few minor issues to be settled. In this contribution we further discuss some of the open issues needed to complete the WI.
Inter-frequency QCL-ed assumption for RSSI
For the past few meetings, RAN4 has been discussing the inter-frequency QCL assumption for RSSI measurements. 
We have the following agreement from the past RAN4 meetings[2,3]:· Agreement (RAN4#104-e)
· The QCL reference serving cell is determined by serving cell ID indicated in TCI-StateInfo in RMTC-Config, when the TCI state is provided in the RMTC configuration.
· 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.
· FFS on the following bullet
· if no TCI state is provided in the RMTC configuration [or if TCI state is only provided in the RMTC configuration on a non FR2-2 carrier] 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 [a or the] carrier in FR2-2. on which the RMTC configuration is provided
· RAN4 to clarify the case with RAN1 when there is no serving cell in FR2-2.
· If a UE has no serving cell in FR2-2, it is not clear if that 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?
· Agreement: (RAN4#104-bis-e)
· Wait for the RAN1 reply LS in case there are no serving cells in FR2-2, and remove the “if TCI state is only provided in the RMTC configuration on a non FR2-2 carrier” in the description of the case no TCI information.
· FFS:
· Option 1: 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 carrier in FR2-2 having the [lowest or highest] cell index among the serving cells for which corresponding TCI state ID is provided in another RMTC configuration.
· Option 2: 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 a carrier in FR2-2.

RAN1 sent a reply LS in R1-2210590 as below:· When a UE has no serving cell in FR2-2, the UE does not expect that a TCI-state is provided in RMTC-Config for inter-frequency RSSI measurement on FR2-2. 
· For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2


So, we have the following cases:
· Case1: When TCI state is provided in the RMTC-config [agreed in RAN4#104-e] 
· 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.

· Case 2: When no TCI state is provided in the RMTC-config:
· Case 2a: When the RMTC-config is sent on a carrier in FR2-2
· 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 carrier in FR2-2 on which the RMTC configuration is provided
· Case 2b: When the RMTC-config is sent on a carrier in FR2-2
· 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 any carrier in FR2-2

· Case 3: When there is no serving cell in FR2-2 [based on RAN1 reply LS]
· [bookmark: _Hlk118715534]For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2

Case 1 is straight forward and already been agreed. Case 3 is clarified with RAN1 LS.
For case 2, RMTC-config can be sent either over a carrier in FR1 or on a carrier in FR2-2. If the RMTC-config is sent over a carrier in FR2-2, it makes sense to use as a QCL source, the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier in FR2-2 on which the RMTC configuration is provided. However, when the RMTC-config is provided over a carrier in FR2-1, then it is not clear what should be the QCL source. We think, in this case, the UE could use as a QCL source, one of the latest received PDSCH and the latest monitored CORESET in the active BWP of any carrier in FR2-2 

Proposal 1: For performing inter-frequency RSSI measurement in FR2-2, when no TCI state is provided in the RMTC config:
· If the RMTC config is provided on a carrier in FR2-2, 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 carrier in FR2-2 on which the RMTC configuration is provided
· If the RMTC config is not provided on a carrier in FR2-2, 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 any carrier in FR2-2 

Proposal 2: Based on the RAN1 reply LS:
· For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2

Cell detection relaxation
RAN4 has already agreed to relax the PSS/SSS detection requirements by a factor of 2 and 3 for 480 and 960kHz SCS respectively. During the last RAN4 meeting, it was discussed whether a UE capability is needed to signal whether such relaxation is needed or not. Since the relaxed requirements are for PSS/SSS detection, we don’t think network gets much benefit from this capability. It’s very unlikely that a UE is going to signal “not supported”, since the extended delay is to reduce UE complexity. In such a case, we think there is not much benefit in adding a UE capability that possibly no one is going to use and will mostly exist on paper. Then it just adds to signaling overhead and nothing more. Since FR2-2 is premature, we can revisit it in later release, once we have some FR2-2 devices in the field and it is identified that UE can do a better job at PSS/SSS detection. It makes sense to introduce the UE capability at that stage, if at all it is needed.
Observation 1: FR2-2 is premature, and because of the implementation complexity, UEs are unlikely to signal “not need” for the cell detection relaxation. This will lead to adding a use-less capability and hence adding to signalling overhead.
Observation 2: The need to introduce such a UE capability can be discussed once there are sufficient FR2-2 devices in the field and it is identified that UE can do a better job at PSS/SSS detection.
Proposal 3: No need to introduce UE capability on relaxed requirements for cell detection in Release 17.
Conclusion
Proposal 1: For performing inter-frequency RSSI measurement in FR2-2, when no TCI state is provided in the RMTC config:
· If the RMTC config is provided on a carrier in FR2-2, 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 carrier in FR2-2 on which the RMTC configuration is provided
· If the RMTC config is not provided on a carrier in FR2-2, 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 any carrier in FR2-2 

Proposal 2: Based on the RAN1 reply LS:
· For a UE that has no serving cell in FR2-2 and configured with inter-frequency RSSI measurement in FR2-2, it is up to UE implementation how to determine the spatial domain filter for the inter-frequency RSSI measurement in FR2-2

Observation 1: FR2-2 is premature, and because of the implementation complexity, UEs are unlikely to signal “not need” for the cell detection relaxation. This will lead to adding a use-less capability and hence adding to signalling overhead.
Observation 2: The need to introduce such a UE capability can be discussed once there are sufficient FR2-2 devices in the field and it is identified that UE can do a better job at PSS/SSS detection.
Proposal 3: No need to introduce UE capability on relaxed requirements for cell detection in Release 17.
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