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Introduction
The new carrier type (NCT) as part of the CA enhancement work item in Rel-11 was suspended, and later a new work item on the new carrier type [1, 2] has been approved for Rel-12. The work item has two phases, the first phase specifying the new carrier type aggregated with a legacy carrier, and the second phase considering further enhancements such as stand-alone new carrier type. It was also noted that the work will proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item.
During the Rel-11 discussion, the following bullets have been agreed in RAN1 #68bis and RAN1 #69.
RAN1 #68bis:
· 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

· This RS port is not used for demodulation

· FFS how RSRP measurements would then be handled for the NCT 

· Ask RAN4 for guidance on RRM measurement handling

· BW is FFS 
· Rel-8 PSS/SSS sequences are transmitted for un-synchronized NCT

RAN1 #69:
· The existing DM-RS patterns will be used on the NCT

In this contribution, we discuss how to handle RRM measurements for the CA-based NCT. Our view on other topics can be found in our companion contributions [3, 4].
Discussion 
CA-based NCT are categorized into two scenarios, synchronized NCT and un-synchronized NCT. For synchronized NCT, the new carrier is assumed to be synchronized with the associated legacy carrier so that separate time and frequency synchronization/tracking is not necessary for the NCT. Support of non-Rel-8 channel bandwidths was identified as one of the use cases. For un-synchronized NCT, synchronization between the NCT and the legacy carrier cannot be assumed, and it has been agreed that the Rel-8 PSS/SSS sequences are transmitted to allow acquisition/tracking. In this section, we will discuss the RRM measurements for these two scenarios separately.
· Synchronized NCT
As discussed in our companion contribution [4], for synchronized new carrier, PSS/SSS/CRS (including the new single-port RS with reduced density defined for unsynchronized new carrier) are not needed for time/frequency synchronization and tracking purpose, by definition. The new carrier can be considered as synchronized with the legacy carrier only if they are co-located and the frequency separation is sufficiently small. A typical and most useful deployment scenario for the synchronized NCT would be a new carrier with flexible bandwidth which is contiguous with the legacy carrier (e.g. for band filling purpose). In this scenario, there is no need for separate time/freq tracking or separate RRM measurement for the new carrier. All the RRM measurements of the synchronized NCT can be assumed to be the same as the legacy carrier. Under this assumption, RRM measurements will not be performed on synchronized NCT, which will also bring benefits on both energy saving and simplicity of the synchronized NCT design. 
Proposal 1: There is no separate RRM measurement on the synchronized new carrier. All RRM measurements are based on the associated legacy carrier. 
· Un-synchronized NCT
For un-synchronized NCT, both the PSS/SSS and the reduced CRS are present based on current agreements. Since the reduced CRS will consist of 1 RS port within 1 subframe with 5ms periodicity, it is still possible to use the reduced CRS for RRM measurements. However, the RRM measurements would be less accurate due to the reduced density. Moreover, the bandwidth of the reduced CRS is still under discussion and evaluation in RAN4, and one important aspect that is being considered is the extent of the impact on the RRM measurement accuracy. A reduced bandwidth would further degrade the RRM measurement performance. At this stage, we think that RAN1 should wait for RAN4 evaluation/recommendation on whether RRM measurement based on reduced CRS is sufficient and the corresponding bandwidth. If the feedback from RAN4 indicates that the reduced CRS is not sufficient for RRM measurements, some other signal such as CSI-RS could be used to assist the RRM measurements, or the eNB could make use of SRS. 
Proposal 2: RAN1 should wait for RAN4’s recommendation on whether RRM measurements based on reduced CRS is sufficient and what bandwidth for reduced CRS is appropriate, and then decide on the details of RRM measurements for unsynchronized NCT. 
Conclusion
In this contribution, we discussed the RRM measurements for both the synchronized and un-synchronized new carriers and had the following proposals:
Proposal 1: There is no separate RRM measurement on the synchronized new carrier. All RRM measurement is based on the associated legacy carrier. 

Proposal 2: RAN1 should wait for RAN4’s recommendation on whether RRM measurement based on reduced CRS is sufficient and what bandwidth for reduced CRS is appropriate, and then decide on the details of RRM measurements for unsynchronized NCT. 
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