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1. Introduction

The work on specifying solutions to realize the potential benefits of traffic adaptation was started in [1]. In the objectives it states: 

· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item;
This clearly indicates that traffic adaptation should be possible on a release 8 compatible carrier, and maintaining compatibility and performance for legacy users is one of the main concerns. The work item description however also states: 
This WI should consider the work on other Rel-12 WIs specifically the small cell scenarios and requirements that may be defined.

One such WI that has not been discussed in the context of traffic adaptation is the work on new carrier type. On NCT it is of course not possible to maintain backwards compatibility, but this also presents opportunities for further optimizations. In this contribution we discuss a few solutions applicable to TDD traffic adaptation on NCT.

2. New TDD configurations

In LTE Rel-8 a set of 7 different TDD configurations were defined spanning a range from 10-60% uplink allocations. These allocations can fit most envisioned long term traffic patterns with a balance between uplink and downlink channel capacity and downlink control signal capacity.  Hence the existing configurations were designed targeting long term traffic asymmetries and PDCCH capacity. 

With ePDCCH, introduced in Rel-11, and dynamic TDD to be introduced in Rel-12 the design criteria for UL-DL configurations have changed. Control channel capacity is no longer a large limitation due to the scalability of ePDCCH and we no longer need to consider only the long term traffic characteristics but can adapt to the instantaneous traffic in the cell. 

Introducing new TDD configurations, especially more uplink heavy,  have large impact on legacy devices since these users will not understand the new configuration and hence not be aware that e.g. CRS will not be present in some subframes. On a new carrier type there will be no legacy users. Hence Rel-12 provides the opportunity to consider if the same or different TDD configurations should be supported on a future new carrier type. Given the design of the sync signals for NCT and considering the importance of latency, the most viable option seems to be to introduce a new configuration consisting of 1DL:4UL. Such a configuration could potentially improve the uplink bitrate by 33% compared to today. 


Proposal 1: Study the benefits of introducing a new more uplink heavy TDD configuration for NCT, e.g. 1DL:4UL. 

Such a configuration would hence have only a DwPTS as a downlink subframe, needing to contain sync, EPDCCH, and potentially an “ePBCH” in a standalone mode. It would also require a new HARQ and scheduling timing scheme. The complexity of such a work depends on what solutions are decided for HARQ feedback for uplink data transmissions on NCT, e.g. ePHICH. 
3. Special subframe configurations

Special subframe configurations were introduced in LTE Rel-8 to facilitate a guard period between uplink and downlink transmissions, both to allow for switching in transmitter/receiver chains and to lower the interference between cells due to propagation delays. The special subframes were also introduced in order to provide co-existence possibilities with other systems, e.g. TD-SCDMA, on adjacent carriers. 

Coexistence and the possibility to deploy networks by different operators and/or different systems on adjacent frequencies are still crucial for LTE deployments and will be also for NCT. Hence it is important to keep all applicable TDD configurations and special subframe configurations from Rel8 and Rel11. However in some small cell deployments with low base station output power the coexistence problem may be substantially smaller, especially with dynamic adaptation of TDD configurations to match the interference situation. In these cases it may be interesting to study other special subframe configurations, for example to facilitate a more uplink heavy TDD configuration. An example of such a configuration would be to have only a guard period and UpPTS, with data transmission in the UpPTS. 


Proposal 2: Study the benefits of introducing new special subframe configurations for NCT to improve the performance in low power nodes and dynamic TDD
4. Conclusion

In this contribution we discuss some of the potential of TDD traffic adaptation on NCT, and due to the relaxed backwards compatibility requirements, the new opportunities provided by ePDCCH and dynamic TDD and to improve performances of the traffic adaptation make the following proposals:

Proposal 1: Study the benefits of introducing a new more uplink heavy TDD configuration for NCT, e.g. 1DL:4UL. 

Proposal 2: Study the benefits of introducing new special subframe configurations for NCT to improve the performance in low power nodes and dynamic TDD
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