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1. Introduction

In LTE R15, LTE_euCA is introduced for efficient and low latency serving cell management. The key function of the euCA is:
· UE measurements during IDLE mode: the eNB may assign UE to do measurements during IDLE that the network can use for when the UE enters CONNECTED mode. 
· This may include limitations on which cells are measured, how long the measurements are done and in which cells the measurements are applicable.
· UE indicates the availability of the measurements at connection setup, and network decides whether to query them via RRC reporting.
· Dormant Scell state: A new Scell state called dormant state is introduced. While in dormant state, UE measures and reports CQI/RRM measurements but doesn’t decode PDCCH.
· New MAC CE is introduced to control the dormant state transitions.
· Direct Scell state configuration: The Scell state may be configured to be activated or dormant via RRC. 
· This means e.g. that the SCell state may be indicated in handover or at reconfiguration, allowing the SCell to be used 
· Short CQI reporting: After Scell activation, UE may be configured to have an alternative (short) CQI reporting cycle to allow UEs to indicate faster when Scell is activated.
· After a fixed period of time, UE switches back to using the regular CQI configuration.
· Common Scell configuration: A common configuration applying to multiple SCells may be provided to UE to allow signalling optimizations.
· This is done via SCell configuration groups that allow to define common Scell parameters specific to all Scells belonging to the group. SCell dedicated configuration can be used to override the common parameters in the group configuration to allow changing some parameters only to some SCells.
Now, a WI for DC and CA enhancements is introduced in R16 NR. One objective is:

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]

a) This objective applies to MR-DC, NR-NR DC and CA

b) The objective should consider enhancements when starting from IDLE, INACTIVE mode and CONNECTED mode

In this paper, we will discuss how to support the function introduced in LTE euCA in NR sysytem.

2. Discussion

Issue 1: the measurement configuration and measurement results reporting function
In LTE, the eNB may assign UE to do measurements during IDLE via SIB or dedicated signalling that the network can use for when the UE enters CONNECTED mode. The content of the measurement configuration is summarized in the figure.
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In NR, in order to support fast configuration of CA or MR-DC, the same function will also be introduced in NR. In LTE, the eNB may assign UE to do measurements during IDLE via SIB or dedicated signalling. The UE will indicate the available of the measurement results and the UE report the measurement results based on network demand.
Proposal 1: NR will use the same architecture to configure the measurement configuration and measurement results reporting.

In LTE, the measurement configuration is only used for idle mode UE. In NR, the RRC_INACTIVE state is introduced, and the RRC_INACTIVE will resume from inactive state to connected state. So it is beneficial to support the measurement configuration and reporting for RRC_INACTIVE UE. But the measurement configuration for idle UE and inactive UE is separate or common are FFS.

Proposal 2: the measurement configuration and measurement results reporting function will be applied to idle mode UE and inactive mode UE. The measurement configuration for idle UE and inactive UE is separate or common are FFS.
In LTE, the measurement configuration and measurement results reporting is only for CA case. For NR, the UE will be configured with CA or MR-DC. E.g. RRC resume from inactive state to connected state with MR-DC. So in NR the measurement configuration and measurement results reporting should be cover CA case and MR-DC case. So, the measurement configuration should include E-UTRAN frequency and NR frequency. The details of the measurement configuration are FFS
Proposal 3: the measurement configuration and measurement results reporting should be cover CA case and MR-DC case for NR and the measurement configuration should include E-UTRAN frequency and NR frequency.

Issue 2: dormant state of Scell
In LTE R10 CA, the state of the Scell can be activated or deactivated and the Scell is deactivated after initial RRC configuration. In R15 euCA, the Scell state can be activated or deactivated or dormant and the Scell state can be activated or deactivated or dormant after initial RRC configuration.
For dormant Scell, the UE measures and reports CQI/RRM measurements but doesn’t decode PDCCH. This can be fast turn the scell to activate state compared from deactivated state to activated state.
In LTE, the scell state can be transited by timer or MAC CE.

In NR, we propose to introduce the Scell dormant state and same mechanism as LTE.

Proposal 4: introduce the Scell dormant state and scell initial state can be configured by the RRC signalling. The scell state transition can be timer based or MAC CE based.

In NR, the BWP concept is introduced and the UE can be configured at most 4 BWP in one serving cell and the UE measures and reports CQI/RRM measurements in dormant scell. But we think it is not necessary to do CQI measurement in all 4 BWPs of dormant scell for UE power saving purpose. In R15 NR CA, the UE will be configured at most 4 BWP and one first active BWP indication, when the scell is from deactivated state to activated state, the UE will regarding the first active BWP is active BWP as configured in RRC signalling. For dormant scell, the UE can perform the CQI measurement in the first active BWP as RRC configured, but we think it is beneficial to allow the network to indicate the BWP to perform CQI measurement for dormant scell.
Proposal 5: the UE will perform CQI measurement in one BWP of dormant scell.

Proposal 6: the network indicates the BWP to perform CQI measurement for dormant scell is supported.
3. Conclusions:

In this paper, we discuss how to support the function introduced in LTE euCA in NR sysytem. We propose: 
Proposal 1: NR will use the same architecture to configure the measurement configuration and measurement results reporting.

Proposal 2: the measurement configuration and measurement results reporting function will be applied to idle mode UE and inactive mode UE. The measurement configuration for idle UE and inactive UE is separate or common are FFS.
Proposal 3: the measurement configuration and measurement results reporting should be cover CA case and MR-DC case for NR and the measurement configuration should include E-UTRAN frequency and NR frequency.

Proposal 4: introduce the Scell dormant state and scell initial state can be configured by the RRC signalling. The scell state transition can be timer based or MAC CE based.

Proposal 5: the UE will perform CQI measurement in one BWP of dormant scell.

Proposal 6: the network indicates the BWP to perform CQI measurement for dormant scell is supported.


1/3


