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1
Introduction
In this contribution we discuss the issue of CRS bandwidth. We give our recommendation based on Response LS from RAN 4 on topic [1]. 
2
CRS bandwidth for NCT
There were a number of agreements that are reached during Rel-11 discussions with respect to NCT that are considered baseline assumptions for Rel 12 standardization. The agreement with respect to the reference signals relevant to RRM RSRP measurements is that CRS will be transmitted on NCT, but the signal density will be decimated in time. At least for the un-synchronized case, the presence of CRS in NCT was agreed. NCT can carry 1 RS port that consists of the Rel-8 CRS Port 0 REs in a PRB and subframe when it is present. CRS will not be present in all subframes, but will rather have periodicity of 5 ms. It may not be present in all PRBs. The choices were narrowed down to:

· Full system BW, and

· min(system BW, X) where X is selected from {6, 25}RBs

· Configurable between full system BW and min(system BW, X)

In the LS [2] to RAN 4, RAN 1 has asked RAN 4 to provide guidance on:

•
RS bandwidth that is considered as sufficient from the perspective of time and frequency tracking accuracy

•
And, how the RRM measurements should be handled for the new carrier type.
If the RRM measurements are performed based on the CRS port described above, RAN 1 had asked which bandwidth would be considered sufficient.
In its LS response, RAN 4 [1] stated that:

· 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 

We have discussed in [3] that for RRM RSRP measurements CRS is more suitable than CSI-RS. Due to denser RS structure, CRS based measurements are more accurate than CSI-RS measurements.  CSI-RS performance is worse due to the fact that with 1/8th of the resources in one subframe or 1/16th of the resources in a measurement period it is not possible to achieve the CRS performance of the backward compatible carrier type (BCT).  Therefore the RAN4 concerns regarding RRM mentioned above should be considered and given the LS response [1] from RAN 4, our view is that CRS is transmitted on Rel-8 CRS Port 0 REs over entire systems bandwidth. 
Proposal 1: CRS is transmitted over full system bandwidth in NCT.   
3
Conclusions 
In this contribution, we discussed CRS bandwidth for NCT. Our view is that CRS should be transmitted over entire system bandwidth. 

Proposal 1: CRS is transmitted over full system bandwidth in NCT.   
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