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1 Introduction
At RAN#58, the work item on “New carrier type for LTE” [1] has been approved which aims in the first phase to continue the work on NCT aggregated with a legacy LTE carrier. 3GPP RAN further gave the guidance that the work should proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item.
[bookmark: _GoBack]Agreement from RAN1#68bis (at least for the unsynchronised case):
· 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 until RAN1#69 between one of:
· full system BW
· min(system BW, X) where X is selected from {6, 25}RBs
· Ask RAN4 for guidance on which BW 
· configurable between full system BW and min(system BW, X)

In this paper we discuss RRM measurements and give our view on RRM measurements for NCT as changes in CRS occurance and its impact on the RRM measurements has been under discussion in earlier meetings (e.g. [2 – 4]) and RAN4 reply LS to RAN1 is needed.
2 Discussion
In RAN4#64bis and earlier there has been discussions related RRM measurements for NCT. In this paper, we will discuss the needs number of CRS PRBs for RRM Measurements related to serving cell RSRP and RSRQ measurement as well as same measurements on neighbor cells.
First we would like to address CRS needs due to neighbor cell RSRP measurements. Our opinion is that for RSRP measurements 6PRBs should be enough even with the 5TTI periodicity of CRS. UE power consumption [2] could potentially be negatively impacted in certain implementations relying on measurements taken over multiple TTIs. We anyhow see that measurements based on 6PRB should be enough also taking into account that the current minimum performance requirements are currently based on 6PRBs.
As requirements from time- and frequency tracking likely will lead to defining wider bandwidth CRS for NCT this availability of wider bandwidth CRS can of course be allowed to be used by the UE for RRM measurements – i.e. UE is allowed to use wider bandwidth CRS for performing wider bandwidth measurements if the bandwidth is known by UE. This would also be in line with current specifications. The actually allowed measurement bandwidth for NCT could be indicated in similar way as in current specification - allowed measurement bandwidth or when configuring the Scell.
Secondly - RSRQ measurements have been discussed lately. It was discussed that under certain specific deployment scenarios the RSRQ result could be baised when RSRQ measurements are based on 6 center PRBs. For addressing this issue, we propose to adapt the same agreement and solution for NCT RSRQ as for non-NCT wider bandwidth RSRQ. I.e. enable the network to command UEs that indicates support for wider bandwidth RSRQ to perform wider bandwidth RSRQ measurements.
Although the current discussion on CRS bandwidth for NCT is whether CRS should be on 25 or 50 PRBs, the final decision would in our opinion not have any impact on the minimum measurements bandwidth for RRM measurements. Based on this discussion we do not see a need to change the current performance requirements related to RRM measurements for NCT even though NCT will have wider bandwidth CRS available. Therefore, we propose to use current existing non-NCT RRM measurements rules and performance requirements for RSRP and RSRQ as baseline for NCT RRM measurement performance and a need for different measurement definitions and performance for NCT would need to be justified.

3 Conclusions 
In this paper we discussed RRM RSRP and RSRQ measurement requirements for NCT.
From the discussion we conclude that using 6 PRBs for RRM measurement should be sufficient.
We propose to use current existing non-NCT RRM measurements rules and performance requirements for RSRP and RSRQ as baseline for NCT RRM measurement performance. Introduction of NCT specific RRM measurement requirements should only happen if the current requirements are shown not to be insufficient.
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