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1 Introduction

The work on the new carrier type started in Rel-11 as part of the WI on Carrier Aggregation Enhancements. It was decided to start work defining a new carrier type, however, that part of the WI was postponed to Rel-12. At RAN#57 a Rel-12 WI was approved [1] which was further updated at RAN#58 [2]. The motivation for introducing a new carrier type is enhanced spectral efficiency, improved support for heterogeneous network deployments, and improved energy efficiency. Since RAN#58 work has resumed in RAN1.
The purpose of this document is to provide an introduction to the New Carrier Type work item, and can be seen as a background to [3].
2 Discussion
This section contains a technical description of NCT. It should be noted that work defining the NCT is still on-going in RAN1. The intention with this description is to provide a description of the fairly stable elements.

During Rel-11 it was decided that both synchronized (in time and frequency) and unsynchronized deployments would be supported. Furthermore, Rel-8 PSS/SSS sequences would be transmitted at least in the unsynchronized case and the new carrier type can carry 1 RS port within 1 subframe with 5 ms periodicity for at least the unsynchronised scenario. It was also decided that NCT would support TM9 and TM10. A full description of all agreements during Rel-11 can be found in [4].
2.1 Technical description
So far, three modes of operation to use the NCT have been discussed. In the first mode, the NCT carrier is aggregated with a legacy carrier (LCT), depicted in Figure 1. This mode is studied during the first phase of the work item. If justified a second phase of the work item would contain a second and a third operation mode. The second operation mode would be the use of NCT in stand-alone mode, depicted in Figure 2 (left). The third operation mode would be the use of NCT in macro-assisted mode, depicted in Figure 2 (right).

The carrier aggregation mode may assume all UEs are in RRC_CONNECTED, hence no support for RRC_IDLE would be needed. In the stand-alone mode, specification of a broadcast mechanism to acquire system information, a common search space for EPDCCH and UE mobility support would also be needed.

[image: image6.png]



Figure 1: Deployment scenarios for NCT in CA mode. To the left a homogeneous network deployment is shown and to the right a heterogeneous network deployment is shown. Cells with striped areas use the NCT.


[image: image2]
Figure 2: Deployment scenarios for NCT in Stand-alone mode. To the left a homogeneous macro deployment is shown and to the right a heterogeneous network deployment is shown. Cells with striped areas use the NCT.

RAN1 is supposed to discuss whether to initiate the second phase of the work item or not during RAN1#72bis. No decision has yet been made. We believe an initiation of the second phase of the work item would mean a greater impact on RAN2 work than otherwise. As mentioned previously, one of the purposes of the new carrier type is to improve energy efficiency. One way to achieve this is to reduce the amount of CRS which is constantly broadcasted in the downlink. Of course, there is an inherent trade-off to cell detection for example. With too few CRS, the time needed to detect a cell may be too long or require a prohibitively complex UE
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Figure 3: One possible schematic frame layout for NCT, showing the PSS, SSS, and ESS.

As explained earlier, RAN1 has decided to transmit reference symbols (similar to CRS on LCT) in one of every 5 subframes, while keeping the Rel-8 structure of PSS/SSS. A new signal called Enhanced Synchronization Signal (ESS) may be added, replacing CRS. Figure 3 shows one way of how to realize this. However, the details of the frame layout (such as the position and bandwidth of PSS/SSS/ESS) of NCT are still FFS.
2.2 Questions related to RAN2

This section contains RAN2-related questions which may come up in the future work. However, it should be noted this very much depends on the initiation of the second phase of the work item. The common belief is that the amount of work needed in RAN2 increases if the stand-alone mode is accepted which may impact RAN2 during Q3. So far, only the question on feasibility for MBMS has been addressed to RAN2 [5]. We address this question in a separate contribution [3].
Questions like mobility to and from NCT, depending on whether source/target cell is NCT or LCT may be addressed to RAN2. However, RAN1 need to decide on the signals necessary for cell detection first.

Related to mobility are questions about measurements. On LCT, the UE performs measurements on the source cell for CSI and RLM, and on neighbour cells for mobility purposes. How this is supposed to work may also be addressed to RAN2. Also RAN4 may be impacted by this to set requirements.

3 Conclusions

In this document we have presented the New Carrier Type (NCT) which is currently being standardized, primarily by RAN1. The motivation for introducing a new carrier type is enhanced spectral efficiency, improved support for heterogeneous network deployments, and improved energy efficiency. So far, there is only one operation mode for NCT called Carrier Aggregation mode and the impact on RAN2 has been limited. However, if it is decided to introduce a standalone operation mode, the future impact on RAN2 will be increased.
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