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1 Introduction

The objective of the first phase for the WI is to specify the New Carrier Type being aggregated with a legacy LTE carrier. RAN1 will specify necessary enhancements for transmission of data and control as well as the necessary UE mobility support on the New Carrier Type.
The objective of the first phase is related to the RRM measurement on the NCT. This contribution provides an analysis of RRM measurement and RLM measurement on NCT. 
2 Discussion
2.1 RRM measurement on NCT
RRM measurement is provided with the DL signal strength and SINR for the UE and can be applied to multiple purposes, such as for handover in RRC_CONNECT state, for cell selection in RRC_IDLE state, for load balancing between different carriers, for power control, and so on.

In LTE/LTE-A, two measurement values are defined for RRM measurement, RSRP and RSRQ. RSRP is measured by the UE over the cell-specific Reference Signals (CRSs). RSRQ is the ratio of RSRP to RSSI for an E-UTRA carrier. 
The objective of the first phase mainly focuses on non-standalone NCT. This does not support direct handover and UE camping, RRM measurement is mainly applied for NCT configuration in terms of load balancing at eNB and for the possible power control at UE. RRM measurement value is considered to be only a rough reference by eNB. With the limited measurement purposes, the candidate RS can be reconsidered. Several alternatives are as follows:

Alt 1, RSRP and RSRQ are derived by measuring the CSI-RS on the NCT;

Alt 2, RSRP and RSRQ are derived by measuring the Reduced CRS (RCRS) on the NCT;

Alt 3, RSRP and RSRQ are derived by measuring the CRS on the corresponding compatible carrier.

For alternative 1, though CSI-RS have larger cycle and less effective RE quantity compared with CRS, it is sufficient for non-standalone NCT to make rough measurement. In CoMP discussion, CSI-RS RSRP has been evaluated for power control and TP selection. Some configuration with sufficient density of CSI-RS can well meet the requirement. For non-standalone NCT, the configuration of CSI-RS can be trade-offed between performance and overhead. Further, both synchronized NCT and unsynchronized NCT can perform RRM measurement based only on CSI-RS, and this will simplify implementation complexity of the UE side.

For alternative 2, considering the facts that bandwidth of Reduced CRS is still pending and whether transmits RCRS on synchronized NCT is still under discussion, there exists much uncertainty using RCRS for RRM measurement on non-standalone NCT. Further, if RCRS is absent on synchronized NCT, RRM measurement of synchronized NCT and unsynchronized NCT will be done in different ways. Note the RCRS is less configurable as CSI-RS and give less flexibility in deployment. Alternative 2 is not preferred for RRM measurement on non-standalone NCT, or should be reconsidered after RCRS standardization completion.

For alternative 3, RRM measurement of non-standalone NCT can be obtained from the corresponding compatible carrier, which performs CRS-based RRM measurement. However, both NCT and the corresponding compatible carrier should have different interference conditions. This option will impact too much on RRM operation of NCT. Therefore, alternative 3 is also not preferred.

In summary, alterative 1 is sufficient to meet the demands of RRM measurement on non-standalone NCT and can be perform in for both synchronized and unsynchronized NCT.

Proposal 1: RRM measurement of non-standalone NCT is performed by CSI-RS of the NCT.
Discussion of standalone NCT is scheduled in later stage. Reference signals configuration on standalone NCT is still not decided. At least to ensure time/frequency tracking, enhancement should be done further on NCT. Then, RRM measurement could be derived from the enhanced reference signals. Therefore, RRM measurement on standalone NCT should be done after reference signal present on standalone NCT been finally determined.
2.2 RLM measurement on NCT
In LTE, UE in RRC_CONNECTED state should perform RLM measurement in physical layer to determine whether the radio link is failure. When radio link failure (RLF) occurs, UE enters into RRC_IDLE state or needs to re-establish the radio link, so it is essential for UE in RRC_CONNECTED state to perform RLM measurement.

The main feature of non-standalone NCT is to aggregate with a corresponding legacy compatible carrier, and is always as SCell for UE. For non-standalone NCT, if RRC connectivity of the corresponding compatible carrier fails, UE cannot continue to work in non-standalone NCT. Therefore, for UE configured with non-standalone NCT, RRC connectivity state is not related to the radio link situations of NCT but closely related to the radio link of the corresponding compatible carrier. In addition, this also follows the Rel-10 CA: UE only needs perform RLM measurement on PCell in CA scenario.

Also, RLM measurement on standalone NCT can be discussed after reference signal present on standalone NCT been finally determined.
Proposal 2: The RLM measurement of non-standalone NCT should be based on PCell.
3 Conclusion
In this contribution, we analyze RRM measurement and RLM measurement on NCT, and provide the following proposals:
Proposal 1: RRM measurement of non-standalone NCT is performed by CSI-RS of the NCT.
Proposal 2: The RLM measurement of non-standalone NCT should be based on PCell.

Both RRM/RLM measurements on standalone NCT can be discussed after reference signal present on standalone NCT been decided with any enhancement.
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