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1. Introduction

The NCT discussions were put on hold for Rel-11 based on the RAN plenary decision, and a separate work item was agreed later in [1], where the first phase of NCT work is for the case where the NCT is aggregated with a legacy LTE carrier with the work proceeding based on the agreements and working assumptions reached so in RAN1 during the Rel-11 CA work item. In this contribution, we continue the discussions on synchronized NCT.  

In 3GPP RAN1 #68bis meeting, the design of synchronized NCT was discussed. For PSS/SSS, there are a few possible options

· PSS/SSS are always transmitted even for synchronized new carriers

· PSS/SSS can be configured not to be present for synchronized new carriers 

Also, it was captured in [2] that 
· Consider until RAN1#69 whether the synchronized carrier case as defined in RAN1#68 is an important case to be taken into account in the NCT design in Rel-11, e.g. with respect to optimisations such as non-presence of PSS/SSS etc. 

In the following of this paper, we argue that synchronized NCT is in practice a corner case and we present our view that in LTE Rel-11 a unified design for both synchronized and unsynchronized NCTs is preferred. 
2. Design of Synchronized NCT
In [3] the following has been agreed regarding motivations of Rel-11 NCT

From a RAN1 perspective, the main motivations identified for introducing a new carrier type for carrier aggregation are:

•
Enhanced spectral efficiency

•
Improved support for het net

•
Energy efficiency

It is for RAN4 to determine whether there is a need for new RF bandwidths to support improved bandwidth scalability.  
At high level these main motivations apply to both synchronized and unsynchronized NCT. Therefore the key enhancements with Rel-11 NCT should be the same for these two kinds of NCT. 

On the Use Case of Synchronized NCT

In previous RAN1 meetings, it was agreed to transmit PSS/SSS on unsynchronized NCT, and some agreements have already been made on sequence design and possible mapping of PSS/SSS to time and frequency resources. There seems to be no need for PSS/SSS on a synchronized NCT for use in time and frequency tracking, as the UE can use the synchronization obtained from Pcell in this case. On the other hand, in practice it is unclear whether the system really benefits from “switching off” PSS/SSS on a synchronized NCT. Firstly, as discussed in [4], whether a carrier is synchronized or not is from the UE perspective, and may not even be known by the network (e.g., CA scenario #5 in Annex J.1 of TS 36.300). Thus, in these cases the safest network operation is that if there is any UE that may see an unsynchronized NCT, the carrier has to contain PSS/SSS for tracking. 
Benefit from “switching off” PSS/SSS
As mentioned in Section 1, there is a proposal to “switch off” PSS/SSS on a synchronized NCT. However, the benefit from such configurability is unclear. Firstly, from overhead point of view, the saving from dropping PSS/SSS is limited. For example, for the 10MHz and 5MHz cases (assuming NCP), the overhead saving is about 0.34% and 0.68% respectively. These numbers, if further combined with limited use case of synchronized NCT as discussed above, do not to justify such configurability. Secondly, as proposed in [5] there is no need for further optimization to prevent a legacy UE from acquiring PSS/SSS of a NCT. 
Based on the discussions, we summarize our view in Section 3. 
3. Conclusions
In this paper, we discussed the design of the synchronized NCT. More specifically we analyse the use case of such new carrier type and also discuss on the possible benefit of “switching off” PSS/SSS on synchronized NCT. Our observations include

· Synchronized NCT is a corner case in practice. 

· The overhead saving from switching off PSS/SSS is limited.

· From UE point of view there is no strong need to prevent a legacy UE from acquiring PSS/SSS of a NCT.
Based on these observations, we propose RAN1 to target on a unified design for both synchronized and unsynchronized NCTs. 
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