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Introduction
[bookmark: _Hlk513657944]The Rel-16 WI LTE and NR Carrier aggregation and dual connectivity enhancements include the following objective [1]:
3. Efficient and low latency serving cell configuration/activation/setup: Minimizing signalling overhead and latency needed for initial cell setup, additional cell setup and additional cell activation for data transmission. [RAN2, RAN1, RAN4, RAN3]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

During email discussion 105#53 [2], it was proposed to not allow early measurement reporting in Msg3 due to the complexities associated with providing sufficient grant for msg3. This contribution discusses alternative solutions, not incumbent on those restrictions.
[bookmark: _Ref178064866]Discussion
During RAN2#105, it was agreed that early measurement reporting would be supported in NR both from RRC_IDLE and RRC_INACTIVE.

Agreements:
For IDLE/INACTIVE
1 Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
2 NR early measurement configuration should include NR specific measurement parameters configurations.
3 Available beam and cell level measurement results can be included in early measurement reporting if configured.  

When a UE is released to RRC_INACTIVE, the UE’s current configuration is stored in the UE Inactive AS Context, including SCell and SCG configurations. In addition, the inactive mode measurement configurations are also stored in the UE Inactive AS Context.
When the UE resumes the connection, it can either indicate to the network that it has available early measurements, or the network may check the UE Inactive AS Context whether the UE has been configured to perform inactive mode measurements.
[bookmark: _Toc4684126][bookmark: _Toc4613252]When the network receives the RRC Resume Request, it can deduce from the UE Inactive AS Context if the UE has been configured to perform idle/inactive measurements 
Once the UE has entered RRC_CONNECTED, the network can request the early measurements by sending a (NR equivalent) UEInformationRequest message and the UE responds with the early measurements in the (NR equivalent) UEInformationResponse message.
In RRC_INACTIVE, the UE will activate security before transmitting the RRCResumeRequest, by calculating new keys based on the stored NCC and information about the target cell (e.g. cell id).
Thus, it is possible for the network to multiplex the UEInformationRequest message together with the RRCResume message, avoiding one round-trip to receive the early measurements.
[bookmark: _Toc4613253][bookmark: _Toc4684127]The UEInformationRequest can be multiplexed with RRCResume and the UE can send the UEInformationResponse multiplexed with RRCResumeComplete
Since the UE has already entered RRC_CONNECTED when the network receives the early measurements, the network has to send a new RRCReconfiguration message to the UE to add SCells and/or SCGs.
[bookmark: _Toc4613254][bookmark: _Toc4684128]Even if the UE sends the early measurements multiplexed with RRCResumeComplete, the network has to send a new RRCReconfiguration message to enable CA/DC
However, since security is activated, it would be possible for the network to send the UEInformationRequest message encrypted and integrity protected with the new keys, even before it sends the RRCResume message to the UE. The UE can then respond with the UEInformationResponse that contains the early measurement results and the network can use these measurements to decide the CA/DC configurations to include in the RRCResume message. This is shown in the figure below:


RRC connection resume with early measurements reporting

[bookmark: _Toc4613256][bookmark: _Toc4684129]The network can transmit the UEInformationRequest after receiving the RRCResumeRequest in order to receive the early measurements before transmitting the RRCResume message

Conclusion
In section 2 we made the following observations:
[bookmark: _GoBack]Observation 1	When the network receives the RRC Resume Request, it can deduce from the UE Inactive AS Context if the UE has been configured to perform idle/inactive measurements
Observation 2	The UEInformationRequest can be multiplexed with RRCResume and the UE can send the UEInformationResponse multiplexed with RRCResumeComplete
Observation 3	Even if the UE sends the early measurements multiplexed with RRCResumeComplete, the network has to send a new RRCReconfiguration message to enable CA/DC

Based on the discussion in section 2 we propose the following:
Proposal 1	The network can transmit the UEInformationRequest after receiving the RRCResumeRequest in order to receive the early measurements before transmitting the RRCResume message
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