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1. Introduction
In RAN1#66bis meeting, for Rel-11 CA, there was a working assumption achieved as follows:

Working assumptions:
· Introduce at least one new carrier type in Rel-11 (bandwidth agnostic from a RAN1 point of view), with at least reduced or eliminated legacy control signalling and/or CRS

In RAN1#67 meeting, in the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

In recent RAN1#68 meeting, a agreement that no new detection/acquisition signals will be designed for the new carrier type (except possibly new time/frequency configurations of existing signals) was achieved. And for non-synchronized new carriers, study further whether PSS/SSS/CRS are included or configurable and study further reduced periodicities/bandwidth for CRS and increased density for CSI-RS are encouraged. 
In this contribution, we consider using CSI-RS signal to excute the RRM measurement for additional carrier type and further discuss its resource information configuration issues.
2. Discussion 
2.1 Motivation
In Rel-10 for CA, UE needs the RRM measurement to support mobility management (handover, cell selection/reselection, etc.) and execute secondary cell identification, i.e. determining whether it can aggregate a specific cell or not. Specially, when considering CA scenario 4 [1], i.e. in a scenario where DL remote radio heads together with carrier aggregation are used,  such RRM measurements are needed for both a CRS-free and a CRS-based carrier. Therefore, we should define the RRM measurement for additional carrier type. 
Observation 1:  RRM measurement should be defined for additional carrier type. 
2.2 CSI-RS signal for RRM measurement

In Rel-10 CA, the RRM measurement for traditional carriers is implemented with CRS signal. The properties of CRS, such as predetermined positions and high density in time-frequency domain, always-on transmissions, etc., are favorable from RRM measurement perspective. UE can perform RRM measurement without acquiring much information of target cell, for instance timing, system frame number, subframe and resource configuration[6].
Nevertheless, as identified in [2][3], there already seems to be a trend to reduce reliance on the CRS due to numerous limitations that arise out of it. These limitations include interference between the CRS from different cells, CRS overhead without dynamically scalability with system load, inefficient power usage, etc. In order to increase DL user throughput and improve ICIC performance in HetNet scenario, most companies considered that it would be worthwhile to propose additional carrier type with no CRS transmission. Hence, for CRS-free carrier type, it is important to consider alternative signals to implement current CRS functions, such as Channel estimates for demodulation, Mobility measurements, and Time/frequency tracking. 

From RAN1#68 meeting’s agreement and working assumption, the existing synchronization signals, e.g. PSS/SSS and/or CSI-RS, can be exploited and enhanced to accomplish CRS current functions. From the perspective of RAN1, it is agreeable to determine the reference signals for synchronization followed by the RRM measurement. In contributions[4][5], simulation results showed that PSS/SSS and/or CSI-RS scheme can provide time and frequency synchronization performance close to CRS. 
As for RRM measurement aspect, several contributions[6] discussed the possibility of PSS/SSS and CSI-RS as the reference signal for RRM measurement to replace CRS transmission. For CRS-free carrier type, CSI-RS, the per-UE configured reference signal, can be considered as the candidate for RRM measurement, though some enhancements on interference measurement may be considered to avoid reporting over-optimistic RSRQ. Therefore, CSI-RS signal can be exploited and enhanced to accomplish time-frequency synchronization and RRM measurement for CRS-free carrier type. 
Proposal 1: CSI-RS signal can be exploited and enhanced to accomplish RRM measurement for CRS-free carrier type.
2.3 CSI-RS resource information configuration for RRM measurement
If CSI-RS based RRM measurement is adopted for CRS-free carrier type, UE can measure CSI-RS RSRP/RSRQ to discovery neighbour cell’s signal quality and interference level. In view of no necessarily connection between CSI-RS and cell ID, eNB should firstly configure UE the CSI-RS resource information, i.e., CSI-RS pattern. And consequently, UE performs CSI-RS RSRP/RSRQ measurement in line with its knowledge of CSI-RS patterns. The CSI-RS configuration information consists of the following elements descripted in 3GPP 36.331 section 6.3.2. 

	CSI-RS-Config field descriptions

	antennaPortsCount

Parameter represents the number of antenna ports used for transmission of CSI reference signals where an1 corresponds to 1, an2 to 2 antenna ports etc.

	p-C

Parameter: 
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	resourceConfig

Parameter: CSI reference signal configuration

	subframeConfig

Parameter: 
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	CSI-RS-function[*]
Parameter: 
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        * CSI-RS-function field notifys UE different purposes of RRM measurement for CRS-free additional carrier type, including RSRP measurement, CSI feedback, interference measurement, etc.  
In order to configure CSI-RS resource informations, two options are introduced as follows:
Option 1: Prior to initial RACH process, eNB configures all CSI-RS resource informations of additional carrier type through System Information message. 

In this option, before UE initially RACH to network, eNB broadcast all CSI-RS patterns for additional carrier type in SI message, such as SIB2. When camping on traditional cell, UE reads SI message and acquires all CSI-RS patterns of additional carrier type. 
In case of initial RACH request and RRC connection set up, dedicated RRC signalling is used by eNB to notify UE the cell index, like PCI, which needs CSI-RS RRM measurement according to the deployment requirements, and configure the corresponding CSI-RS reporting events. Once the trigger condition of reporting event is satisfied, the measurement results will be sent to eNB. Based on these results, eNB will decide whether continues to perform RSRP measurement or not, and/or whether needs to update the aggregated cells. 
Option 2: After UE has completed the initial access procedure, eNB will employ dedicated RRC signalling directly in real time to inform the UE the CSI-RS resource informations of additional carrier types which need RRM measurement.
Different from option 1, option2 does not require SI message to accormudate and dispatch all the CSI-RS patterns of additional carrier type to UE. After UE has completed the initial access procedure and established RRC connection, depending on the deployment requirements, eNB will employ dedicated RRC signalling directly in real time to inform the UE the CSI-RS patterns of additional carrier types which need RRM measurement, and configure the corresponding CSI-RS reporting events. 
Once the trigger condition of reporting event is satisfied, the measurement results will be sent to eNB. Based on these results, eNB will decide whether continues to perform RSRP measurement or not, and/or whether needs to update the aggregated cells. 
Proposal 2: The CSI-RS resource information for RRM measurement can be configured through system information message or dedicated RRC signalling. 
The CSI-RS RRM measurement results can be reported to eNB in either the event-triggered way as described eariler or the cycle-triggered way. In the cycle-triggered way, eNB periodically informs the UE the CSI-RS resource informations of additional carrier types which need RRM measurement through system information message or dedicated RRC signalling. From the perspective of the signalling overhead, the cycle-triggered way would cost alot, so it is desirable to report the CSI-RS RRM measurement results in the event-triggered way. 
Proposal 3: The CSI-RS RRM measurement results can be reported in the event-triggered way. 
3. Conclusion
This contribution considered CSI-RS as the reference signal to excute the RRM measurement for additional carrier type and further discussed its resource information configuration issues. The following are the observations and suggestions:
Observation 1:  RRM measurement should be defined for additional carrier type. 

Proposal 1: CSI-RS signal can be exploited and enhanced to accomplish RRM measurement for CRS-free carrier type.

Proposal 2: The CSI-RS resource information for RRM measurement can be configured through system information message or dedicated RRC signalling. 
Proposal 3: The CSI-RS RRM measurement results can be reported in the event-triggered way. 
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