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1 Introduction
In [3], the following agreements from RAN4#94-e-Bis are made on intra-frequency and inter-frequency measurements:

· No additional requirement is specified on consecutively missing SSBs during the measurement period
· Lmax for the intra-frequency PSS/SSS detection period:
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· Lmax for the inter-frequency PSS/SSS detection period:
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· Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding intra-frequency or inter-frequency PSS/SSS detection requirement
The following was agreed [1] in RAN4#93 for intra-frequency measurements:
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Among the remaining issues:

· UE behavior upon successively exceeding N times the Lmax value for measurements
· Set of monitored SSBs (waiting for response LS from RAN1)
· Assumption on Q in PBCH reading
· UE behavior upon consecutive SSBs missing

· Scheduling restrictions

In this contribution, we discuss the remaining issues for NR-U measurement requirements, intra- and inter-frequency.
2 Discussion
2.1 Consecutively missing SSBs

It was agreed that no additional requirement is defined for consecutively missing SSBs. However, it is also important to capture in the requirements that the detection and measurement requirements apply provided any two closest SSB occasions available at the UE shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds).
· Proposal 1: Clarify in detection and measurement requirements that the requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
2.2 UE behavior upon successively exceeding N times the Lmax value for measurements
For the UE behavior upon successively exceeding N times the maximum number of DL LBT failures Lmax, the following options were discussed [3] in RAN4#94-e-Bis:
· Option 1 (Original): After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE may restart from the detection stage again. Value of N can be further discussed in RAN4.
· Option 2: After N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasions, UE shall stop the measurement attempts on this SSB, where N is TBD. 

· Option 3: The requirements do not apply after N unsuccessful measurement attempts of an already identified cell due to exceeding the max number of unavailable SMTC occasion. N is TBD.
After a measurement failed to complete a number of times for an already detected cell, it is reasonable to assume that the cell may need to be detected again. However, requiring that the UE goes back to the detection phase of exactly that cell can be interpreted as a new detection behavior which is more like validating the cell which has been detectable recently rather than doing the cell detection as usual and find, among other cells, this cell again. 
· Proposal 2: Upon successively exceeding N times the Lmax value for measurements, the UE shall stop the measurement attempts on this SSB and assume that the cell is not detected, where

· N=TBD

· FFS: N depends on DRX cycle length

· FFS: N is explicitly specified or determined by the existing procedures, e.g., the UE can reattempt the measurements until the earlier agreed 8 seconds limit (during which the undetectable cell can remain know) expires.
2.3 Assumption on Q in PBCH reading
In RAN4#94-e-Bis, the following options for the assumption on Q in PBCH reading were discussed:
· Option 1: Q can be assumed to be always known to the UE
· Option 2: RAN4 to wait for ASN.1 freeze to decide on whether SSB-PositionQCL-Relationship-r16 can always be assumed known to UE  
However, in view of the received RAN1 LS [4], where RAN1 informs RAN4 about the following recent agreement:
· For RRM measurement configuration from MeasObjectNR and SIB2/SIB4, network always provides a common Q value (ssb-PositionQCL-Common-r16) per frequency to UE. 

· For SCell addition, SCG addition, and reconfiguration with sync, the Q value of the cell to be added is always provided to UE via dedicated RRC signaling, i.e. ssb-PositionQCL-r16 in ServingCellConfigCommon. 

it appears that Option 1 can be assumed.
· Proposal 3: Q can be assumed to be always known to the UE in the measurement requirements.
2.4 Scheduling restrictions during SSB measurements
In RAN4#94-e-Bis, the following scheduling restrictions were discussed (but not agreed) for SSB measurements:
· When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, and on 1 data symbol before each consecutive SSB symbols scheduled to be measured and 1 data symbol after each consecutive SSB symbols scheduled to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
· When the UE performs intra-frequency measurements in unlicensed spectrum, the following restrictions apply due to SS-RSRQ measurement 
· The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols scheduled to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB scheduled to be measured/RSSI symbols and 1 data symbol after each consecutive SSB scheduled to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured(in TS 38.331 [2]), the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.  When intra-band carrier aggregation in unlicensed spectrum is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
These requirements were introduced for synchronous networks, while it is questionable whether such restrictions are needed also for asynchronous NR-U.
· Proposal 4: No need to define scheduling restrictions for SS-RSRP, SS-RSRQ, and SS-SINR in NR-U.
2.5 UE behavior in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed.
· Proposal 5: After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed.
3 Summary

The following have been proposed in this contribution.

· Proposal 1: Clarify in detection and measurement requirements that the requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this is defined.
· Proposal 2: Upon successively exceeding N times the Lmax value for measurements, the UE shall stop the measurement attempts on this SSB and assume that the cell is not detected, where

· N=TBD

· FFS: N depends on DRX cycle length

· FFS: N is explicitly specified or determined by the existing procedures, e.g., the UE can reattempt the measurements until the earlier agreed 8 seconds limit (during which the undetectable cell can remain know) expires.
· Proposal 3: Q can be assumed to be always known to the UE in the measurement requirements.
· Proposal 4: No need to define scheduling restrictions for SS-RSRP, SS-RSRQ, and SS-SINR in NR-U.

· Proposal 5: After no SSBs of a cell can be received during up to 8 seconds, the cell will not be considered as detectable and the Rel-15 UE behavior will apply. No other UE behavior or requirement on the consecutive SSBs in the serving cell is needed.
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