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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During RAN2 email discussion [106#36] [1], how to configure SSB measurement configuration is discussed. In this contribution, we would like to discuss our considerations on SSB measurement configuration, including SMTC configurations with RRC release message.
Discussion
Early measurement configurations on SSB include: 
Part 1: SSB frequency and subcarrier;
Part 2: SSB measurement configurations on the SSB frequency that define where and how to measure the SSB frequency and configurations for cell quality derivation, including smtc, ssb-ToMeasurement, ss-RSSI-Measurement, nrofSS-BlocksToAverage, and absThreshSS-BlocksConsolidation;
Part 3: SSB measurement configurations on the SSB frequency that define which to be reported, including, reportQuantityCell, reportQuantityRS-Indexes, maxReportCells, and maxNrofRS-IndexesToReport;
Part 4: SSB measurement configurations that define which cells to be measured on the SSB frequency and validity area if introduced.
1.1. SSB measurement configurations that are valid for both early measurements and cell reselection/selection
The SSB frequency for early measurements may be the same as that for cell reselection/selection. The corresponding SSB measurement configurations of part 2 for early measurements are the same as that for cell reselection/selection which are included in NR SIB2/SIB4 or LTE SIB24. After the UE is released into RRC idle state or RRC inactive state with early measurement configurations, the UE should have valid NR SIB2/SIB4 or LTE SIB24 for cell reselection. In order to avoid duplicate parameters sent to the UE and reduce the overhead of early measurement configurations in RRC release message, we prefer to reuse SSB measurement configurations which defines where and how to measure a SSB frequency and configurations for cell quality derivation in NR SIB2/SIB4 and LTE SIB24 if the SSB frequency for early measurements is the same as that for cell reselection/selection.
Early measurement results need to be reported to the network while measurement results for cell reselection/selection are used by the UE itself. There is no corresponding configuration of part 3 for cell reselection/selection. Hence, part 3 needs to be included in RRC release message even if the SSB frequency for early measurements is the same as that for cell reselection/selection.
The cells on a SSB frequency to be measured for early measurements may be different with the cell list for cell reselection. And there is no validity area for measurement in SI. Hence, part 4 needs to be defined in RRC release message even if the SSB frequency for early measurements is the same as that for cell reselection/selection.
Proposal 1: If the SSB frequency for early measurements is the same as that for cell reselection/selection, SSB measurement configurations which defines where and how to measure a SSB frequency and configurations for cell quality derivation in NR SIB2/SIB4 and LTE SIB24 are reused.
Proposal 2: These configurations are included in RRC release message even if the SSB frequency for early measurements is the same as that for cell reselection/selection, including SSB measurement configurations on the SSB frequency that define which to be reported, which cells to be measured on the SSB frequency and validity area if introduced.
1.2. SSB measurement configurations only for early measurements
The calculation of SMTC occasions, including SFN and subframe, is based on the timing of a cell. SMTC configurations for a SSB frequency are different between two cells if they are not synchronous. Hence, SMTC configurations in part 2 for early measurement need to be discussed separately. For other configurations, including configurations in part 2 except SMTC configurations and configurations in part 3 and part 4, will be discussed together.
1) SMTC configurations
Whether synchronous NR-DC requires SFN level synchronization is under discussion. In NR, area validity of System information is introduced. SIB2, SIB3, SIB4, SIB5 and SIB9 can be configured whether the corresponding SIB is valid in the area scope (i.e. systemInformationAreaID in SIB1). If SIB2 (for intra-frequency) or SIB4 (for inter-frequency) is configured to be valid in an area scope, synchronization including SFN synchronization needs to be ensured between these cells in the area scope as SMTC configurations are included in SIB2/SIB4. Hence, based on the existing SI mechanisms, both synchronization and un-synchronization between cells are supported.
Observation 1: Based on the existing SI mechanisms, both synchronization and un-synchronization between cells are supported.
For early measurements, we need to support the similar scenarios as SI for cell selection and reselection, i.e. both synchronization and un-synchronization between cells are supported.
Proposal 3: Both synchronization and un-synchronization scenarios are supported in early measurements.
The whole network may be synchronous. In this case, SMTC configurations for early measurements can be included in RRC release message and there is no problem on SMTC timing after cell reselection.
If the whole network is not synchronous, there will be a problem on SMTC timing after cell reselection. However, SMTC configurations are always valid in the cell which sends RRC release message. During email discussion [1], most companies support to introduce a new separate SIB for early measurement in NR. In order to avoid UE reading an additional SIB for early measurement after receiving RRC release message, SMTC configurations can be included in RRC release message, and an indicator that indicates SMTC configurations is valid only in the cell is added. If the UE moves to another cell after cell reselection, the UE can use SMTC configurations in SIB of the new cell for early measurements.
Even if RAN nodes are not synchronous, the cells in one RAN node can be synchronous. As there is no problem on SMTC timing within the RAN node, SMTC configurations for early measurements can also be included in RRC release message, while a validity scope (e.g. gNB ID) is included for SMTC configurations in RRC release message. The validity scope is configured for all SMTC configurations for early measurements in RRC release message. When the UE reselects to a new cell, it needs to check whether the leftmost part of NR Cell Identity is the same as the gNB ID configured for SMTC configurations in early measurements. If it is true, the UE can use SMTC configurations in RRC release message. If it is false, the UE can use SMTC configurations in SIB of the new cell for early measurements.
Proposal 4: SMTC configurations only for early measurements can be included in RRC release message.
Proposal 5: The validity of SMTC configurations is included together for SMTC configurations only for early measurements in RRC release message, including:
· Whether to be always valid;
· Whether to be valid only in the cell;
· Whether to be valid in the RAN node.
Proposal 6: When the UE moves out of the validity of SMTC configurations, the UE can use SMTC configurations in SIB of the new cell for early measurements.
2) Other configurations
For other configurations, including configurations in part 2 except SMTC configurations and configurations in part 3 and part 4, there is no problem on timing. These parameters can be included in RRC release messages. And if these are provided in RRC release message, these can override the configurations provided in SIB.
Proposal 7: SSB measurement configurations only for early measurements, except SMTC configurations, can be included in RRC release message.
Proposal 8: If SSB measurement configurations only for early measurements, except SMTC configurations, are provided in in RRC release message, these can override the configurations provided in SIB.
Conclusion
[bookmark: _GoBack]In this contribution, we discuss our considerations on SSB measurement configuration, including SMTC configurations with RRC release message. 
For SSB measurement configurations that are valid for both early measurements and cell reselection/selection, we propose:
Proposal 1: If the SSB frequency for early measurements is the same as that for cell reselection/selection, SSB measurement configurations which defines where and how to measure a SSB frequency and configurations for cell quality derivation in NR SIB2/SIB4 and LTE SIB24 are reused.
Proposal 2: These configurations are included in RRC release message even if the SSB frequency for early measurements is the same as that for cell reselection/selection, including SSB measurement configurations on the SSB frequency that define which to be reported, which cells to be measured on the SSB frequency and validity area if introduced.
For SSB measurement configurations only for early measurements, we observe and propose:
Observation 1: Based on the existing SI mechanisms, both synchronization and un-synchronization between cells are supported.
Proposal 3: Both synchronization and un-synchronization scenarios are supported in early measurements.
Proposal 4: SMTC configurations only for early measurements can be included in RRC release message.
Proposal 5: The validity of SMTC configurations is included together for SMTC configurations only for early measurements in RRC release message, including:
· Whether to be always valid;
· Whether to be valid only in the cell;
· Whether to be valid in the RAN node.
Proposal 6: When the UE moves out of the validity of SMTC configurations, the UE can use SMTC configurations in SIB of the new cell for early measurements.
Proposal 7: SSB measurement configurations only for early measurements, except SMTC configurations, can be included in RRC release message.
Proposal 8: If SSB measurement configurations only for early measurements, except SMTC configurations, are provided in in RRC release message, these can override the configurations provided in SIB.
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