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1. Introduction
In the WID on multi-RAT DC and CA enhancement [1], the following topic is considered:
	2. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode
· The impacts on UE power consumption should be minimized
· The LTE Rel-15 euCA work should be utilized, when applicable


In this contribution, we would like to focus on early measurements in IDLE and INACTIVE mode to reduce delay setting up CA and/or MR-DC.
2. Discussion
2.1. Background of idle mode measurements in R15 LTE
During LTE Rel-15 euCA work, idle mode measurements was introduced [2][3]. The UE may be assigned to measure inter-frequency carriers in idle state to allow faster measurement reporting when the UE moves to connected mode.
· The network may request the UE to measure inter-frequency carriers in idle mode via system information or via dedicated measurement configuration in RRC Connection Release. Idle mode measurement configuration may include limitations on which cells are measured, how long the measurements are done and in which cells the measurements are applicable.
· The UE performs idle mode measurements for inter-frequency carriers during idle mode.
· The UE indicates the availability of measurements at connection setup, and the network queries them via RRC. The network configures suitable CA configurations based on received measurements.
2.2. Early measurement report in NR
In order to reduce delay setting up CA and/or MR-DC when the UE moves from idle or inactive mode to connected mode, two options can be considered:
Option 1: Performing inter-frequency and/or inter-RAT measurement in advance
The option is similar as idle mode measurements in R15 LTE. The UE performs additional inter-frequency and/or inter-RAT measurements in advance and can report fast measurement report for neighbor cells to assist the network. Figure 1 is the corresponding figure with option 1.


Figure 1 Performing additional inter-frequency and/or inter-RAT measurement in advance 
In order to reduce delay setting up CA in NR, idle mode measurement mechanism in R15 LTE can be reused. Network configures additional inter-frequency MOs for idle or inactive UEs via system information or via dedicated RRC message. The UE performs measurements during idle or inactive mode. Then these measurement results for inter-frequency MOs are reported to the network as soon as possible when the UE moves to connected mode. The network configures suitable CA configurations based on received measurements.
However, how to reduce delay setting up MR-DC in NR when UE moves from idle or inactive mode to connected mode needs to be further studied. With UE mobility, available configurations may be changed. E.g. The UE was configured with MR-DC before moving to idle or inactive mode. However, the UE may need to be configured with SA NR when the UE moves to connected mode. The UE was configured with NE-DC before moving to idle or inactive mode. However, the UE may need to be configured with NR-DC when the UE moves to connected mode. Performing additional inter-frequency and/or inter-RAT measurement in advance may introduce additional UE power consumption with unnecessary measurements. In addition, SN manages RRM by itself. MN may not understand RRM configurations in SN. Some additional inter-node information may be needed to assist the MN to configure inter-frequency and/or inter-RAT measurement in advance. Hence, tradeoff between the UE power consumption and complexity with delay reduction for setting up MR-DC needs to be considered if option 1 is introduced.
[bookmark: _Hlk93441]Option 2: Reporting existing measurement results of serving cell and/or neighbor cells to assist estimation of the UE location 
Smart network can have detail deployments of neighbor cells or neighbor RAN nodes. For a certain location, smart network can be aware which cell(s) or RAN node(s) has the same coverage and can be configured as Scell(s) or SCG(s). If the smart network can be aware of the UE coarse location, then it can configure suitable CA and/or DC configurations for the UE without measurement reporting of these target cell(s) or RAN node(s). 
For normal location procedure, the E2E delay is about serveral seconds. It can not achieve less delay setting up CA and/or MR-DC compared with idle mode measurements in LTE R15 eUCA. 
Network can estimate the UE coarse location based on RF info around the UE. Hence, the network can estimate the UE coarse location based on measurement results of serving cell and/or neighbor cells when the UE moves from idle or inactive mode to connected mode. Especially with beam information reporting, the network can determine the direction of the UE and obtain more accurate UE location. These measurement results of serving cell and/or neighbor cells are based on normal cell reselection procedure. Compared with option 1, no additonal UE power consumption is introduced.
Option 2 does not require additional measurement capabilities. If the network can estimate the UE coarse location based on measurement results of serving cell and/or neighbor cells, option 2 can be applied. In R16, NR-RAN supports location management function is discussing in NR positioning. It is relatively easy for the network to estimate the UE coarse location based on UE RF information.


Figure 2 Reporting results of serving cell and/or neighbor cells to assist estimation of UE location
Based on above analyses, we propose:
Proposal 1: RAN2 is asked to consider both two options to reduce delay setting up CA and/or MR-DC when the UE moves from idle or inactive mode to connected mode:
- Option 1: Performing inter-frequency and/or inter-RAT measurement in advance (similar as LTE Rel-15 eUCA);
- Option 2: Reporting existing measurement results of serving cell and/or neighbor cells. The network estimates the UE location and configures the UE with CA and or DC based on the UE location.
3. Conclusion
[bookmark: _GoBack]In this contribution, we introduced the background of idle mode measurement in LTE Rel-15 eUCA, and analyzed two options to reduce delay setting up CA and/or MR-DC in NR when the UE moves from idle or inactive mode to connected mode.
Proposal 1: RAN2 is asked to consider both two options to reduce delay setting up CA and/or MR-DC when the UE moves from idle or inactive mode to connected mode:
- Option 1: Performing inter-frequency and/or inter-RAT measurement in advance (similar as LTE Rel-15 eUCA);
- Option 2: Reporting existing measurement results of serving cell and/or neighbor cells. The network estimates the UE location and configures the UE with CA and or DC based on the UE location.
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