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Discussion and decision 
1 Introduction 
RRM measurement is one of the open issues for NCT that was not addressed in Rel-11. In the last meeting, several companies have expressed their views on this issue, e.g. [2]

 REF _Ref346200925 \n \h 
[3]

 REF _Ref346200926 \n \h 
[4].  In this contribution, we present our views on the RRM measurement for NCT.
2 Overview of RRM measurement for NCT
The purpose of RRM measurement for NCT should first be clarified. As the need for standalone NCT is still under discussion, it should be clear that the function of RRM measurement for NCT is not to facilitate mobility (handover or cell (re)selection), but to facilitate the eNodeB in deciding addition or removal of the NCT as an SCell based on the RRM measurement reports by the UE. It follows that the RRM measurement for NCT is only applicable for RRC connected UEs for intra-frequency as well as inter-frequency measurement. In other words, RRM measurement for idle mode is not needed at this point. In addition, RRM measurement should be applicable for both synchronized NCT and unsynchronized NCT. As in Rel-10 CA, RSRP and RSRQ metrics can both be defined for the NCT RRM measurement. Finally, it appears that the RRM measurement model and procedure defined for Rel-10 CA to facilitate addition/removal of SCell can be reused for NCT, but the final decision should be up to RAN2. Therefore, we have the following general observations about the RRM measurement for NCT. 

Observation 1: The function of RRM measurement for NCT is not to facilitate mobility (handover or cell (re)selection), but to facilitate the eNodeB in deciding addition or removal of the NCT as an SCell. The RRM measurement for NCT is only applicable for RRC connected UEs for intra-frequency as well as inter-frequency measurement.
Observation 2: RRM measurement is applicable for both synchronized and unsynchronized NCT. 
Observation 3: The RRM measurement model and procedure defined for Rel-10 CA can be reused for NCT (final decision is up to RAN2).

Observation 4: RSRP and RSRQ can be defined for NCT RRM measurement.
3 Reference signals for RRM measurement
NCT does not transmit the legacy CRS by definition. Clearly, another RS needs to be used for RRM measurement for NCT. The RS transmitted on NCT includes CSI-RS, DM-RS and PSS/SSS. In addition, for the purpose of frequency and time synchronization, it was agreed in RAN1#68bis that the new carrier type can carry 1 RS port (consisting of the Rel-8 CRS Port 0 REs per PRB and Rel-8 sequence) within 1 subframe with 5ms periodicity. We refer to this signal as the tracking signal (TRS).
Among the signals transmitted on NCT, only the CSI-RS and the TRS (or combination of both) are considered as viable candidate RSs for RRM measurement. For simplicity,  it is desirable that only one type of RS is used for NCT RRM measurement.
Observation 5: The CSI-RS and the TRS are viable candidate RSs for RRM measurement. In order to reduce standardization and implement effort, it is highly desirable to adopt only one type of RS for RRM measurement.
There are still open issues related to the TRS, e.g. the bandwidth of the TRS as well as the availability of the TRS for the synchronised carrier. Regarding the bandwidth, an LS to RAN4 has been sent previously [1] with the following questions:

RAN1 would like to seek guidance from RAN4 on the following issues:

· From the perspective of time and frequency tracking accuracy, which bandwidth (as listed in the agreement above) is considered as sufficient?

· How should the RRM measurements be handled for the new carrier type?

· If the RRM measurements are performed based on the RS port described above, which bandwidth (as listed in the agreement above) is considered as sufficient?

RAN4’s reply is required to finalize the design of TRS if it were to be considered as the RS for RRM measurement.

Regarding the availability of the TRS for the synchronized carrier, we have concerns that if TRS is only available for the unsynchronized carrier, then a different RS would be needed for the synchronized carrier, which is not desirable. 

Observation 6: RAN4’s reply to [1] is required to finalize the design of TRS. The availability of TRS for synchronized carrier should also be decided. The same RRM measurement method should be adopted for both synchronized and unsynchronized NCT.
For CSI-RS-based RRM measurement, during Rel-11 CSI-RSRP discussion, there was some concern expressed by some companies about the measurement accuracy. The main concern is about the lack of granularity of a single CSI-RS resource in both frequency and time domain compared to CRS. In order to address the granularity issue, measurement based on multiple CSI-RS resource for one NCT cell could be considered to increase the measurement accuracy. However, similar as the discussion on the TRS and the CSI-RSRP for CoMP in Rel-11, RAN4’s input would be required to confirm the feasibility of CSI-RS based RRM measurement.
Observation 7: RAN4’s input is required to confirm the feasibility of CSI-RS based RRM measurement.
4 Conclusions
In this contribution, we discuss the RRM measurement issues for NCT and our observations are as follows:
Observation 1: The function of RRM measurement for NCT is not to facilitate mobility (handover or cell (re)selection), but to facilitate the eNodeB in deciding addition or removal of the NCT as an SCell. The RRM measurement for NCT is only applicable for RRC connected UEs for intra-frequency as well as inter-frequency measurement.

Observation 2: RRM measurement is applicable for both synchronized and unsynchronized NCT. 
Observation 3: The RRM measurement model and procedure defined for Rel-10 CA can be reused for NCT (final decision is up to RAN2).

Observation 4: RSRP and RSRQ can be defined for NCT RRM measurement.

Observation 5: The CSI-RS and the TRS are viable candidate RSs for RRM measurement. In order to reduce standardization and implement effort, it is highly desirable to adopt only one type of RS for RRM measurement.

Observation 6: RAN4’s reply to [1] is required to finalize the design of TRS. The availability of TRS for synchronized carrier should also be decided. The same RRM measurement method should be adopted for both synchronized and unsynchronized NCT.
Observation 7: RAN4’s input is required to confirm the feasibility of CSI-RS based RRM measurement.
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