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Discussion and Decision

1. 
Introduction
At the RAN #55 meeting, it was suggested that the scope of the WIs be narrowed down aiming at successful completion of the Rel-11 LTE functionalities [1]. In this contribution, we focus on the additional carrier type or new carrier type (NCT), which is a part of LTE CA enhancement WI in Rel-11. This issue is currently under discussion in RAN WGs 1 and 4 since we consider resolution regarding the NCT to be a topic best postponed until Rel-12 concerning the time frame for the Rel-11 specifications.
2. 
Discussion

The following relates the current RAN WG status regarding the Rel-11 NCT discussion.
· Synchronization

· At the RAN WG 1 meeting, two types of NCTs, a synchronized NCT and unsynchronized NCT, were identified from the viewpoint of synchronization at the UE receiver. Nevertheless, it is not clear to what extent synchronization should be considered for the carriers [2]. The varying extents of synchronization will create different design targets for the synchronized NCT among companies. 
· For the unsynchronized NCT, it was agreed that the Rel-8 primary synchronization signal (PSS) and secondary SS (SSS) will be supported. It was also agreed that 1 antenna port CRS is supported within a subframe with a 5-msec periodicity for synchronization/tracking purposes only. However, this may cause issues for narrower bandwidths, e.g., 1.4 MHz, as discussed in RAN WG 4 [3, 4].
· Deployment scenario for NCT

· In RAN WG1, the following motivations for introducing a NCT were identified.
· Enhanced spectral efficiency
· Improved support for het net
· Energy efficiency
In addition, there are some other motivations such as bandwidth expansion and spectrum refarming. Such varying motivations that different companies are pursuing do not allow for a complete design of NCT in the limited Rel-11time frame.
· One important deployment CA scenario for the unsynchronized NCT is the use of heterogeneous networks (HetNets). Nevertheless, it is reported that the current Rel-11 unsynchronized NCT is not useful in a practical HetNet scenario when picocells employing such a NCT is deployed at the cell boundaries [5].
· From the above considerations, the current Rel-11 NCT would not be sufficiently attractive design. 3GPP needs more time to investigate carefully the NCT design based on a common understanding of its motivations and deployment scenarios.
· Remaining issues

There are several remaining issues related to NCT discussions, and some examples are listed below.

· Mobility related handling especially unsynchronized carrier
· Further intensive discussion in RAN2 and RAN4 would be necessary even when mainly reusing CRS based mobility.
· Collision handling of PSS/SSS and DM-RS for unsynchronized NCT
· Significant progress was not seen during the last RAN WG 1 meeting since any option identified so far will have an impact on the UE implementation, specification, or performance.
· CRS configurations for unsynchronized NCT
· RAN4 discussed options concerning bandwidth of the CRS; however no agreement has been reached.
· RAN1 needs to discuss the configuration of the CRS, i.e., number of configurable CRS BWs and the need for the cell-specific shift in the frequency-domain.
· Design for synchronized NCT
· RAN1 has not decided on the exact design for the synchronized NCT. 
From the above discussions, we summarize the current WG status as follows. 
· Various motivations for the NCT exist from different companies, and the current situation does not allow for a complete design of NCTs in the limited Rel-11 time frame.
· For the unsynchronized NCT, some agreements were reached in RAN WG 1, but such a NCT itself is not useful in a practical HetNet scenario when the picocell with an unsynchronized NCT is deployed at the cell boundaries. In addition, there are still several remaining issues and concerns.
· For the synchronized NCT, it is not clear to what extent synchronization should be considered for the carriers, and the varying extents of synchronization will create different design targets for the synchronized NCT among companies. In addition, RAN1 has not decided on the exact design.
NCT itself is considered to be a very important feature for enhanced local area access in the LTE network [6, 7]. If we allow the specification of different NCTs in Rel-11, Rel-12, and onward, we might have unnecessary duplicate solutions in the future. Therefore, considering the remaining issues, concerns and limited Rel-11 time frame, we believe that all NCT discussions should be postponed until Rel-12.
Proposal 1: All NCT discussions that are a part of the LTE CA enhancement WI in Rel-11 should be postponed until Rel-12 considering its long-term importance towards Rel-12 and onwards.

Proposal 2: The use case and system level requirement on NCT should be re-discussed as Rel-12 activity before detailed level discussion.

3. 
Conclusions
In this contribution, we focused on the NCT which is a part of the LTE CA enhancement WI in Rel-11, and summarized the current WG status. Considering the remaining issues, concerns and limited Rel-11 time frame, we believe that all NCT discussions should be postponed until Rel-12.
Proposal 1: All NCT discussions that are a part of the LTE CA enhancement WI in Rel-11 should be postponed until Rel-12 considering its long-term importance towards Rel-12 and onwards.
Proposal 2: The use case and system level requirement on NCT should be re-discussed as Rel-12 activity before detailed level discussion.
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