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1 Introduction
At RAN1 #72 RRM for the NCT was discussed, mainly addressing when RRM measurements are applicable. In the discussion, the following was concluded

Conclusions: 

· RRM measurements need to be supported on both synchronized and unsynchronized NCT

· Further work awaits feedback from RAN4 (especially in response to LS R1-121900)

At RAN4 #66bis, RAN4 concluded on a reply to the LS [1] from RAN1 in [2]. In the LS RAN4 makes the following observations and conclusions

· Observations 

· For system bandwidth up to 25 RBs, 

· full CRS bandwidth is required for time-frequency tracking performance with 5ms periodicity

· For the system bandwidth of 6 PRBs, there is no consensus whether robust time-frequency tracking performance can be guaranteed with full CRS bandwidth and 5 ms periodicity

· For system bandwidth larger than 25 RBs, 

· full CRS bandwidth is beneficial to improve time-frequency tracking performance and RRM measurement accuracy

· CRS bandwidth with 25 RB can satisfy the minimum RRM measurement requirement

· Conclusions:

· Full system bandwidth for the RS-port 0 improves time tracking, frequency tracking performances, and RRM measurements accuracy

· There is no consensus on whether bandwidths lower than full bandwidth of the RS-port is sufficient 

The remaining topic for RAN1 to handle in connection to RRM measurements, is to define which signal is used for the RRM measurements on the NCT. In this contribution we elaborate on our view on which signals the RRM measurements should be performed on for the NCT. 

2 Discussion

The main focus of this contribution is the case where the UE is aggregating a new carrier (NCT)  with a legacy carrier (LCT). It is an important objective that RRM measurements defined on NCT are also applicable if the NCT is operated in a stand alone mode. Therefore, when deciding on RRM procedures for the aggregated LCT+NCT case, the decision should also take into account whether such a procedure is possible to utilize on a standalone NCT. 

RRM measurement on an aggregated NCT is used mainly for cell discovery/selection and to determine the DL CoMP set, i.e. it helps the eNB in selecting the appropriate cell for the UE to aggregate or the suitable transmission points for DL CoMP operation. 

The RRM measurement for cell discovery/selection constitutes RSRP and RSRQ measurements. It is important to note here that these measurements need to be robust enough to function at a low SNR/SINR as they are used for cell discovery/selection. The RRM measurement can therefore be performed on any signal that achieves the requirements on robustness. We further note that based on the agreement in RAN1 #72 RRM measurements needs to be supported independent from how the NCT is deployed. Given that RRM is a basic functionality supported in LTE it is beneficial that a single procedure is defined. This will both help specification, testing and implementation efforts.

Proposal

· For the purpose of cell discovery/selection a single RRM procedure is defined

Candidate signals to be used for RRM measurements are for example the extended synchronization signal (transmitted on CRS antenna port 0 in one out of every five subframes) referred to as the ESS, the PSS/SSS or the CSI-RS. According to [3] the CSI-RS was suggested as a signal for making measurements for some purposes such as CoMP measurement set definition, but it was suggested that these signals are not used for mobility measurements. The main determinant of performance for RSRP measurements is the amount of received energy the UE can accumulate from the measured eNB. A major contributing factor to this is the amount of REs allocated for the signals that is measured. If we assume the same periodicity and bandwidth of the CSI-RS and ESS, we observe that the density of the ESS is twice that of the CSI-RS. Consequently the ESS would yield higher measurement accuracy. Furthermore, RAN4 indicated in [2] that the ESS can satisfy the minimum RRM requirements. How to handle UE autonomous cell search together with CSI-RS is further not clear. One should also note that the signal for performing RRM measurements has a potential connection to the discussion within the SI on physical layer enhancements to small cells, wherein small cell discovery is discussed. One should note that this is only in the study phase and evaluations are being conducted to determine whether the current design has a problem. If the outcome from such a study is that an additional feature is needed, this can be defined at that point of time.

Proposal
· RRM measurements for the NCT are performed on the ESS

An additional aspect to consider within the RRM area is how the UE performs its RLM, which can be a basis a reason for the UE to declare RLF (there are also other triggers for RLF). RLM on LCT is modeling the receiver BLER on PDCCH. If the receiver BLER is under a certain threshold for a certain time interval the UE declares RLF. In practice it is difficult for the UE to measure the BLER on PDCCH accurate as it requires the UE to be constantly scheduled with many different PDCCH message to get a good statistical basis to form a RLM. In practice what the UE does is to translate a measurement on the CRS to a corresponding BLER on PDCCH. 

On the NCT the DCI messages are received on ePDCCH instead of PDCCH and further that the CRS have been reduced so that they are only present in every fifth subframe, further there are only a single CRS port present on the NCT always. One aspect the remember is that one CRS port is a valid configuration for an LCT, the main aspect is that the CRS is not present in all subframes. 

To be able to support RLM measurement in a good way on the NCT the UE needs to be able to calculate the BLER on EPDCCH in an accurate manner. Measuring the BLER directly on the received EPDCCH messages would not be possible as it would require a large number of EPDCCH messages being scheduled for this purpose only, i.e. the similar issue as on PDCCH. Instead the UE would be required to measure on a set of reference symbols which in some way represent the EPDCCH BLER. As the NCT design is a new design several different possible reference signals could be considered for this, mainly a CSI-RS, ESS or the some form of new reference signal. 

The measured reference signal need further only to represent the EPDCCH BLER in the common search space on EPDCCH. This would then be similar if EPDCCH is configured on the LCT wherein the RLM measurements in that case are only valid for the common search space on PDCCH.

Observation

· RLM measurements on the NCT can be performed by UE measuring on a signal that represents the BLER of the common search space on EPDCCH
3 Conclusions

In the contribution we discuss how RRM measurements can be performed on the NCT. Based on the discussion in the contribution we made the following observation

· RLM measurements on the NCT can be performed by UE measuring on a signal that represents the BLER of the common search space on EPDCCH
Based on the discussion in the contribution we propose that 

· For the purpose of cell discovery/selection a single procedure is defined

· RRM measurements on the NCT are performed on the ESS
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