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1. Introduction
As noted in [1], RAN1 works for NCT in Rel-12 will proceed from the starting point of the agreements and working assumptions reached so far in RAN1 during the Rel-11 work item. Hence, the discussion related synchronized new carrier type can be restarted based on the conclusions in RAN1#67 and 68bis as following.  

	RAN1#67

In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver.
RAN1#68bis:

· 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. 


With the conclusions in RAN1, in this contribution, we will provide our view on the synchronized new carrier type taking into account the possible scenarios and benefits.
2. Synchronized NCT
With the above agreed conclusions on NCT, we have confirmed that there are two types of new carrier type during Rel-11 discussion in RAN1#67. According to the conclusions, it is shown that both two NCT types are always associated with the legacy LTE carrier, which means that the NCT types should be aggregated with a legacy LTE carrier. 
For synchronized NCT, the main motivation is to optimize NCT design with consideration of removing even more common signals (e.g. PSS/SSS, TRS) on the design of unsynchronized NCT, thereby it can support the various deployment scenarios (e.g. CA, CoMP, eICIC, small cell scenarios and so on) preferred by network providers and more benefits over those from unsynchronized NCT as suggested in [2]-[6]. The following table 1 shows what we observe on synchronized NCT considering various aspects on practical utilization.
Table 1. Possible benefits and motivation of synchronized NCT

	Observation
· No negligible overhead reduction both FDD and TDD especially in small system BW.
· Reduced interference in HetNet scenarios
· Possibility of practical spectrum usage 
· Good progress on intra-band CA study in RAN4
· Removing performance loss or increasing complexity by collision issue between DMRS and PSS/SSS
· Low cost UE implementation by focusing on only intra-band CA UE (like half duplex UE)


First of all, regarding the overhead reduction in synchronized NCT, several contributions show the amount of achievable reduction by removing the common signaling comprising the PSS/SSS and TRS in a physical resource [5][6]. It is observed that performance gain in terms of increasing available REs for data transmission might be marginal depending on the cell deployment (e.g., large system BW), while in interference reduction perspective and energy saving, it would be helpful for the many cases (e.g. dense small cells or co-channel scenario for both macro and small cell) in HetNet scenarios, where the current preferred network deployment is getting smaller and clustered as the small cells for high traffic demand.
In addition to the above benefits (e.g. increase spectral efficiency, interference mitigation, energy saving and so on) from overhead reduction itself, we think the main advantage of synchronized NCT can be a flexible deployment scenarios, enabling practical spectrum usage and possibility of simpler UE implementation which would be based on single acquisition procedure for the synchronization. Moreover, the design of synchronized NCT not transmitting common signaling (i.e. PSS/SSS/TRS) could be quite aligned together with the case where the carrier supporting dormant mode can be targeting to maximize the energy saving and interference reduction by removing common signaling even in a given time duration without traffic demand. For the issue on collision between DMRS and PSS/SSS in central 6PRBs [8], the either performance degradation or increasing UE complexity for the issue would be naturally removed in a synchronized NCT compared to unsynchronized NCT design.
However, although the above flexibilities and benefits from a synchronized NCT with overhead reduction would provide more advantages compared to only having unsynchronized NCT design, depending on preference of network provider it might require the existence of common signaling on synchronized NCT [7]. Thus, in order to support this case as well, we think the presence of PSS/SSS and CRS on synchronized NCT needs to be configurable depending on deployment scenarios and preference of network provider so that utilization of synchronized NCT always does not mandate removing PSS/SSS/CRS for full flexibility.
Proposal 1: Presence of common signalling (PSS/SSS and CRS) can be configured on synchronized NCT.
3. Conclusion
In this contribution, we provide our view on the design of synchronized NCT as following proposal:
· Proposal 1: Presence of common signalling (PSS/SSS and CRS) can be configured on synchronized NCT.
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