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1. Introduction

Work item on enhancing CA utilization is approved in RAN#75 [1]. The detailed objectives of the work item are to investigate and develop enhancements for the following functionalities
	· Reduced delays in Scell set-up, including shorter Scell configuration delay after UE moves from idle to connected by addressing the following aspects:

· Measurements on Scell candidates (e.g. network assistance in identifying Scell candidate carriers, and best effort UE measurements for Scell candidates),

· Measurement reporting (e.g. utilize UE’s earlier idle mode measurements for configuring Scell),

· Scell configurations and activations (e.g. the network could immediately configure Scell for CA without additional measurements when UE’s earlier idle mode measurements are available for setting up Scell)

· Reduced Scell configuration and activation signaling overhead

· Consider optimizations related to UE mobility and carrier switching in licensed and unlicensed deployment using LAA and configurations of multiple Scells.


This contribution provides our considerations on enhancing CA utilization from RAN4 RRM perspective.
2. Discussion
In RAN2, the following agreements have been made for enhancing CA utilization in [2].
	Agreements:

1
UE can be indicated an inter-frequency carrier(s) to measure during the idle state. The inter-frequency measurement operation and requirement is FFS. How fast to report the measurement is FFS. The security issue of report is FFS.

2
It is FFS on whether configuring a SCell to be directly in active state at RRC reconfiguration.

Agreements:

1
The indication for which carrier(s) UE could do the IDLE measurements is included in SIB5 and dedicated RRC signalling (including the valid timer). FFS the value range of the timer.

2
UE indicates the availability of inter-frequency measurements in RRCConnectionSetupComplete or RRCConnectionResumeComplete


In this section, we provide our analysis on both SCell activation delay and inter-frequency RRM measurements in RRC_IDLE state for enhancing CA utilization.
2.1. SCell Activation Delay for CA

For legacy CA, UE can expect to receive signals from SCell as soon as it successfully decoded the activation MAC CE. The SCell activation time is 24ms for known cell and 34ms for unknown cell. Taking 24ms as an example, it includes the periods for MAC CE decoding, feedback ACK/NCK, RF tuning/retuning, AGC adjustment and CRS based fine time and frequency synchronization. For LAA, due to LBT mechanism in unlicensed carriers, the SCell activation time is defined as a much longer value than that for legacy CA. 

One objective of this WID is to reduce SCell configuration delay. For shorten SCell configuration delay, RAN2 agreed that the UE may perform inter-frequency measurements on the indicated carrier(s) and report measurement results when being in idle mode. Therefore, the measurement period for fine time-frequency synchronization and possible cell detection might need to be excluded from the SCell activation time.
Observation 1: The existing SCell activation time in CA may not be applicable for enhancing CA utilization.
2.2. Inter-frequency measurements in RRC_IDLE state
According to RAN2 agreements on enhancing CA utilization, the UE needs to perform inter-frequency measurements on the carrier(s) indicated by RRC signalling or SIB5 in RRC_IDLE state and also needs to report RRM measurements results. The purpose of performing these measurements is to quickly identify SCell candidates on potential SCCs. Hence, the requirements including measurement period and measurement accuracies shall be defined for the inter-frequency measurement of indicated carrier(s) in RRC_IDLE state.
In RRC_IDLE state, the measurements requirements of inter-frequency E-UTRAN cells are defined for cell reselection procedure, which are stated as follows:
Table 4.2.2.4-1 : Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter
	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_Inter
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)


The requirements of cell detection time, measurement period and evaluation period are specified for the measurements of inter-frequency E-UTRAN cells. However, the requirements of RSRP/RSRQ measurement accuracy defined in section 9 are not applied for inter-frequency measurements for cell reselection. The existing RSRP/RSRQ measurement accuracy requirements are defined based on the assumption of 5 measurement samples.
Currently, the measurement requirements of a SCC with deactivated SCell are defined for legacy CA. The measurement requirements specify a cell identification time of 20 SCell measurement cycles, which contains one measurement period of 5 SCell measurement cycles. The reported RSRP/RSRQ measurements are required to meet the measurement accuracy requirements defined in section 9. The SCell measurement cycle is configured for a deactivated SCell in considering of power saving which also need be considered in IDLE mode. It seems that the existing measurement requirements of a SCC with deactivated SCell could be reused as start point to investigate the inter-frequency measurement of indicated carrier(s) in RRC_IDLE state.
Observation 2: In RRC_IDLE state, the requirements on inter-frequency measurement of indicated carrier(s) shall be defined for enhancing CA utilization.
Proposal 1: The existing measurement requirement of a SCC with deactivated SCell could be used as start point for enhancing CA utilization.
3. Conclusions

This contribution provides our initial analysis on the impacts of enhancing CA utilization on RRM requirements. The following observations are given: 
Observation 1: The existing SCell activation time in CA may not be applicable for enhancing CA utilization.
Observation 2: In RRC_IDLE state, the requirements on inter-frequency measurement of indicated carrier(s) shall be defined for enhancing CA utilization.
Proposal 1: The existing measurement requirement of a SCC with deactivated SCell could be used as start point for enhancing CA utilization.
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