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1. Introduction
At the RAN1 #68bis meeting, downlink reference signals (DL-RS) for new carrier types (NCTs) were discussed. For the unsynchronized NCT, it was agreed that the following DL-RSs are to be supported.
CRS
· 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

PSS/SSS

· Rel-8 PSS/SSS sequences are transmitted
According to the above decision, the DL-RSs for synchronized NCT were also discussed. However no agreement was reached and the following guideline was derived for study.

· 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 this contribution, we describe our views on the design of synchronized NCT in terms of the PSS/SSS and CRS considering the usage case of synchronized NCT. 
2. Synchronized NCT
Regarding the PSS/SSS, two alternatives were identified at the RAN1 #68bis meeting.
· Alt. 1: PSS/SSS are always transmitted even for synchronized new carriers:
· Alt. 2: PSS/SSS can be configured to be not present for synchronized new carriers
The main intension of Alt. 1 is to reuse the same NCT as the unsynchronized NCT. In that sense, the CRS would also be transmitted in the same way as that for the unsynchronized NCT. On the other hand, the motivation for Alt. 2 is to design an NCT that is optimized for a synchronized CA scenario such as CA scenario #1 as shown in Fig. 1(a). Therefore, as suggested in [1] – [4], in Alt. 2, the CRS is not transmitted in order to maximize the agreed motivations for defining the NCT. 
In our view, the main deployment scenario for a synchronized NCT would be to utilize continuous wide bandwidth, i.e., intra-band carrier aggregation, at a higher frequency, e.g., 3.5 GHz. Figure 1(b) shows another example deployment scenario. In the figure, one component carrier (CC) is used for macro cell at a lower frequency, and four CCs are used for small cells at a higher frequency. In this case, the four CCs in the small-cell layer are synchronized with each other while they are not synchronized to the CC in the macro-cell layer. Regarding the four CCs in small-cell layer, one CC needs to be a backward compatible carrier or unsynchronized NCT, but the remaining three CCs are used as synchronized NCTs.
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(a) CA scenario #1
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(b) HetNet with wider bandwidth

Figure 1 – Example deployment scenarios for unsynchronized NCT
In such scenarios, by applying Alt. 2, a fully flexible TM 9 transmission without CRS interference can be achieved in a synchronized NCT. In other words, the presence of the CRS in Alt. 1 limits the performance of the TM 9 due to the interference caused by the CRS at the subframe ratio of 1/5, i.e., two subframes over a 10-msec radio frame. The full use of TM 9 transmission facilitates CoMP operation in the NCT to enhance the spectrum efficiency. Furthermore, by removing the legacy cell specific DL-RS, flexible power control will be possible in the future enhancements beyond Rel-11. Thus, compared to Alt. 1, Alt. 2 is preferred for a synchronized NCT.
Proposal 1: Complete removal of the PSS/SSS and CRS is preferred to achieve a fully flexible TM 9 transmission in a synchronized NCT
3. Views on Rel-11 NCT

In this section, we first point out that the current unsynchronized NCT, which is still under discussion, is not useful in the practical HetNet scenario. Then, we discuss potential ways forward on the Rel-11 NCT including both synchronized and unsynchronized NCTs.
3.1 Problem With Current Unsynchronized NCT
As described in [5], one of the main target scenarios for an unsynchronized NCT is a HetNet deployment scenario using low-power remote radio heads (RRHs) for which an unsynchronized NCT was assumed to be used. The RRH is deployed in a dense area to enhance the capacity and at the cell edge to improve the cell edge performance. The latter scenario is shown in Fig. 1. A macro cell using a legacy carrier is used as the PCell and the RRH connected to that macro cell is deployed using an unsynchronized NCT. When an RRH with the unsynchronized NCT is deployed at macro cell edge as shown in Fig. 1, the NCT outside the connected macro coverage cannot be used since the NCT is always associated with only one macro PCell by means of CA. To utilize the unsynchronized NCT efficiently, additional solutions are necessary, e.g., such as inter-eNB CA functionality. Hence, the current Rel-11 unsynchronized NCT is not useful in a practical HetNet scenario, i.e., CA scenario #4.
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Figure 2 – Problem of current unsynchronized NCT
3.2 Potential Ways Forward Regarding Rel-11 NCT
It is clearly difficult to specify a solution for the aforementioned problem involving the unsynchronized NCT during the limited Rel-11 time frame. Therefore, we would like to discuss potential ways forward (WFs) on this issue while considering the potential solutions in Rel-12.
· WF1: The current Rel-11 unsynchronized NCT is specified in its current state. Then, a solution to the problem is to be specified in Rel-12.
This may be straightforward; however, there is potential concern in specifying multiple unsynchronized NCTs in current and future releases, i.e., Rel-11 NCT and Rel-12 NCT. 
· WF2: The Rel-11 specification focuses on synchronized NCT.

Currently, we have two NCTs, i.e., synchronized and unsynchronized, and at this stage, we do not find any problem for the synchronized NCT. Thus, one possible way forward is to have the Rel-11 specification focus on the synchronized NCT and not specify the unsynchronized NCT in Rel-11.

· WF3: All NCT specifications are postponed until Rel-12.

This may be a potential way forward if the issue discussed in Section 3.1 is identified in RAN1 and the discussion does not converge.
Proposal 2: The current unsynchronized NCT cannot be fully used in CA scenario #4.  If this is considered as the issue and any potential solution to this is necessary in Rel-12, we suggest that RAN1 should discuss the ways forward regarding Rel-11 NCT rather than to specify such NCT in Rel-11.

3. Conclusion

In this contribution, we described our further views on synchronized NCT. We first made the following proposal regarding the synchronized NCT. 
Proposal 1: Complete removal of the PSS/SSS and CRS is preferred to achieve a fully flexible TM 9 transmission in a synchronized NCT.
Furthermore, we pointed out that the current unsynchronized NCT, which is still under discussion, is not useful in a practical HetNet scenario. Thus, we also make the following proposal regarding Rel-11 NCT.

Proposal 2: The current unsynchronized NCT cannot be fully used in CA scenario #4.  If this is considered as the issue and any potential solution to this is necessary in Rel-12, we suggest that RAN1 should discuss the ways forward regarding Rel-11 NCT rather than to specify such NCT in Rel-11.

Then, we presented the following potential ways forward.
· WF1: The current Rel-11 unsynchronized NCT is specified in its current state. Then, a solution to the problem is to be specified in Rel-12.

· WF2: The Rel-11 specification focuses on synchronized NCT.

· WF3: All NCT specifications are postponed until Rel-12.
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