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1	Introduction
In RP-190452, the objective of this work item is to investigate enhancements to DC and CA. One of the objectives concerns how to reduce the delay until the setup of DC and/or CA through early measurements:
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 the RAN2#105 meeting, some agreements were made concerning the early measurement signaling procedure for IDLE UE.
Agreements
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
During the RAN2#105bis meeting, we reached some agreements about the early measurement reporting before security activation.
Agreements
1:	RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
2:	RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.


[bookmark: _Ref178064866]Discussion
Observation 1: In INACTIVE mode, the network can request early measurement report in RRC Resume (msg4), and UE can report early measurement reporting in RRC Resume Complete (msg5). In IDLE mode, the network can request early measurement report in UE Information Request, and early measurement reporting can be sent in UE Information Response.

Many companies have a negative attitude to the early measurement reporting before security activation. It has the risk of exposing the user's location especially when the cell coverage is smaller in NR. However, in idle mode, it’s undeniable that sending some measurement report before security activation does help network to configure CA more quickly compared with sending early measurement report in UE Information Response.
Observation 2: In IDLE mode, it is beneficial to send some measurement report before security activation which can help network configure CA more quickly compared with sending early measurement report in UE Information Response.
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Figure1 signalling procedure for IDLE mode             Figure2 proposed signalling procedure for IDLE mode

Compared with signalling procedure in figure1, the proposed signalling procedure for IDLE mode in figure2 can setup CA earlier. In the proposed signalling procedure, network can send Candidate cells with cell index to UE in RRC Setup. And UE can send cell indexes which cells are good enough to be SCell to the network. In this procedure, candidate cells with cell index represent request early measurement report signalling. 
The proposal made by [3] only applies to the scenario that the UE enters CONNECTED state at the same last serving MN because the configured mapping is only shared between the UE and the last serving MN.But the new proposal can make up for this shortcoming, for it will send the cell indexes to UE in RRC Setup instead of RRC Release.
Proposal 1: Network can send Candidate cells with cell index to UE in RRC Setup (msg4). And UE can send cell indexs which cells are good enough to be SCell to the network (msg5).

Another focus of this proposal is how to on how to generate cells indexes. When network receives RRC Setup Request, it can generate a set of indexes mapping cells. The network generates a set of random numbers as cell indexes according to the time that it receives the RRC Setup Request. In this way, even if the fake base station intercepts the measurement information reported by the UE in msg5, it cannot know the specific cell ID that satisfies the threshold. Random numbers ensures that the intruder cannot obtain the cell corresponding index through the fake UE.

Proposal 2: The network generates a set of random numbers as cell indexes according to the time that it receives the RRC Setup Request.

Summary
Observation 1: In INACTIVE mode, the network can request early measurement report in RRC Resume (msg4), and UE can report early measurement reporting in RRC Resume Complete (msg5). In IDLE mode, the network can request early measurement report in UE Information Request, and early measurement reporting can be sent in UE Information Response.

Observation 2: IN IDLE mode, it is beneficial to send some measurement report before security activation which can help network configure CA more quickly compared with sending early measurement report in UE Information Response.

Proposal 1: Network can send Candidate cells with cell index to UE in RRC Setup (msg4). And UE can send cell indexs which cells are good enough to be SCell to the network (msg5).

Proposal 2: The network generates a set of random numbers as cell indexes according to the time that it receives the RRC Setup Request.
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