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1. [bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During RAN2#107 meeting, the following agreements were made on early measurement and reporting configuration [1].
Agreements
1: 	For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.
2: 	The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
3: 	Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.
4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. 
FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).
7: 	As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
8: 	Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
9: 	NR early measurement configuration is included in a new NR SIB.
10:	NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations)

However, it still remains to discuss some details of early measurements. Some remaining issues such as, the issue for early measurement configuration, the use of delta signaling for early measurement configuration in inactive mode were discussed in RAN2 email discussion [107#35] [2]. However, early measurement configuration for MR-DC involving two nodes for measurement configuration, and how to manage the SSB measurement configuration are still to be discussed. In this contribution, we would like to show our considerations on the remaining aspects.
2. Discussion
2.1 Early Measurement Configuration for MR-DC
We had agreed Rel-16 early measurement configuration may contain both NR and LTE configurations, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. However, it is unclear how the network configures early measurement configuration for MR-DC. For MR-DC, RRM is managed by the MN or the SN itself. Even the UE is configured with DC in connected state before it is released to idle or inactive state, the MN may have no knowledge of RRM in the SN. For example, the MN is not aware of which MOs (non-camping frequencies) are configured by the SN (NR) in EN-DC. How the network configures early measurement configurations for MR-DC is shown in Figure 1.



  Figure 1: Early Measurement Configuration for MR-DC
The early measurement configurations in RRC release message are sent to UE only by the MN. If the MN (e.g. EUTRA) wants to configure some non-camping frequencies of the SN (e.g. NR), the MN needs to request assistant measurement configuration information from the SN.  The SN responses the assistant information to the MN, e.g. some non-camping frequency list of the SN, SSB measurement configurations and so on.
Proposal 1: In MR-DC, the early measurement configurations in RRC release message are sent to UE only by the MN.
Proposal 2: In order to assist early measurement configurations, the MN can request early measurement configuration information from the SN.
2.2 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 for early measurements are same as that for cell reselection/selection which are included in NR SIB2/SIB4 or LTE SIB24. In the RAN2#107 meeting, it was agreed that the legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs. It is unclear whether it is applicable to RRC release message. In order to reduce signaling overhead, the conclusion is also applicable to RRC release message.
Proposal 3: The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements in RRC release message performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new SSB measurement configurations in RRC release message for these SSBs.
2.3 How the UE handle the measurement configurations after cell reselection
As summary in [1], we already agreed that SSB frequency list and common control signaling, if provided, in RRC release message will be used in the new cell after cell reselection. It is FFS how to handle per-freq SSB measurement configuration and associated cell list with early measurement frequency after cell reselection. In this section, we would like to discuss these FFS.
In LTE, when the UE reselects to another cell, the received idle mode measurement configurations from RRC release message can be used in the new cell as the parameters don’t need to change after cell reselection.
Observation 1: The received idle mode measurement configurations from RRC release message can be used in the new cell after cell reselection in LTE.
1)  SMTC parameter in SSB measurement configurations  
In NR, there is a parameter that may change after cell reselection which is different from LTE. 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 SSB measurement configurations for early measurement need to be discussed separately. 
The whole network may be synchronous, including SFN synchronization. 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. If SMTC configurations can be included in RRC release message, the UE doesn’t need to read an additional SIB for early measurement after receiving RRC release message within a cell. The UE power consumption can be reduced, especially for these UEs which stay in the same cell in the next RRC connection or RRC resume procedure.
Even if RAN nodes are not synchronous, the cells in on RAN node can be synchronous. As there is no problem on SMTC timing within the RAN node, SMTC configurations for early measurements are still valid after cell reselection if the two cells are in the same RAN node with synchronization.
Hence, in order to avoid UE reading an additional SIB for early measurement after entering RRC idle/inactive state, SMTC configurations only for early measurements can be included in RRC release message.
Furthermore, in order to avoid UE reading an additional SIB for early measurement after cell reselection in synchronization scenarios, the network can indicate the validity scope of SMTC configurations in RRC release message to indicate whether SMTC configurations are still valid after cell reselection. Note it is difficult to ensure that the neighbor cells always broadcast SMTC configurations on all required frequencies configured for early measurement in RRC release message. It is worth for the network to include some assistance info to assist the UE to judge whether SMTC configurations are still valid after cell reselection, especially for some synchronization scenarios.
The validity scope for SMTC configurations can be:
· An indicator to indicate it is valid in the whole network;
· An indicator to indicate it is valid only in the cell;
· An indicator to indicate it is valid in the RAN node.
If the UE moves out of the valid scope after cell reselection, how the UE handles these SMTC configurations after cell reselection can be discussed further. For example the UE can require the new SMTC parameters from SIB in target cell, or the UE derives SMTC configuration based on the time offset between the two cells, or the UE does not perform early measurements on this SSB if valid SMTC configuration can not be acquired.
Proposal 4: SMTC configurations only for early measurements can be included in RRC release message.
Proposal 5: The network can indicate the validity scope of SMTC configuration in RRC release message. The validity scope can be:
· An indicator to indicate it is valid in the whole network;
· An indicator to indicate it is valid only in the cell;
· An indicator to indicate it is valid in the RAN node.
Proposal 6: When the UE moves out of the valid area of SMTC configurations, how the UE handles these SMTC configurations after cell reselection can be left to the UE implementation.
For other parameters in SSB measurement configurations except SMTC, such as ss-RSSI-Measurement, nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation, 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 parameters in the RRC release message can be used in the new cell after cell reselection.
Proposal 7: For other parameters in SSB measurement configurations except SMTC can be included in RRC release message. These parameters can be used in the new cell after cell reselection.
2)  Associated cell list with early measurement frequency
The early measurement configurations which, defines cells to be measured on the SSB frequency and validity area if introduced, can also be provided in the RRC release message. The associated cell list with early measurement frequency doesn’t need to change after reselection either. So we suggest using these configurations in RRC release message after cell reselection. 
Proposal 8: Associated cell list with early measurement frequency can be provided in RRC release message. These configurations can be used in the new cell after cell reselection.
3. Conclusion
In this contribution, we show our considerations on the remaining aspects of early measurement configurations. 
For early measurement configuration for MR-DC, we propose:
Proposal 1: In MR-DC, the early measurement configurations in RRC release message are sent to UE only by the MN.
Proposal 2: In order to assist early measurement configurations, the MN can request early measurement configuration information from the SN.
For SSB measurement configurations that are valid for both early measurements and cell reselection/selection, we propose: 
Proposal 3: The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements in RRC release message performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new SSB measurement configurations in RRC release message for these SSBs.
For how the UE handle the measurement configurations after cell reselection, we observe and propose:
Observation 1: The received idle mode measurement configurations from RRC release message can be used in the new cell after cell reselection in LTE.
Proposal 4: SMTC configurations only for early measurements can be included in RRC release message.
Proposal 5: The network can indicate the validity scope of SMTC configuration in RRC release message. The validity scope can be:
· An indicator to indicate it is valid in the whole network;
· An indicator to indicate it is valid only in the cell;
· An indicator to indicate it is valid in the RAN node.
Proposal 6: When the UE moves out of the valid area of SMTC configurations, how the UE handles these SMTC configurations after cell reselection can be left to the UE implementation.
Proposal 7: For other parameters in SSB measurement configurations except SMTC can be included in RRC release message. These parameters can be used in the new cell after cell reselection.
Proposal 8: Associated cell list with early measurement frequency can be provided in RRC release message. These configurations can be used in the new cell after cell reselection.
4. [bookmark: _Ref6663992]Reference
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