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1. Introduction

At the last RAN1 #72bis meeting in Chicago, USA a couple of contributions were submitted concerning the feasibility and benefits of radio-interface based synchronization mechanisms for heterogeneous networks, e.g., [1]. In this contribution, we briefly share our view on this topic.
2. Discussion

For TDD, MBMS across multiple cells, CoMP, or eICIC—to name a few—it is important to obtain good synchronization among the E-UTRAN nodes. This can be achieved using well-established techniques available on the market today. They can broadly be classified into network based solutions, such as the Precision Time Protocol IEEE 1588, or radio based solutions. Among the latter are satellite based solutions using GNSS receivers and network listening solutions using implementation-specific downlink receivers. 
For indoor deployments, where satellite coverage may be problematic, or when the quality of the backhaul cannot guarantee the required timing accuracy, network based and satellite based solutions may not be suitable and one needs to resort to other existing over-the-air based solutions. 

Many SON features already require some sort of downlink receiver at the eNodeB today, for instance, PSS/SSS receivers for PCI selection and automatic neighbour relations. They basically provide some UE functionality to the eNodeB to enable network listening based on existing signals and channels of the LTE air interface. At this point, we have no reason to believe that such implementation-specific network listening solutions could not be used for over-the-air time synchronization as well. 

Before considering new mechanisms to achieve radio-based synchronization in heterogeneous networks it should be demonstrated that current implementation-specific solutions based on existing LTE signals are not sufficient and that significant performance gains can be expected from the introduction of novel mechanisms in scenarios where none of the existing solutions or combinations thereof can provide a remedy. 
3. Conclusion

This contribution discussed radio-interface based synchronization mechanisms for heterogeneous networks. Existing technologies that can provide time synchronization among small cell nodes were briefly reviewed, namely, backhaul based, satellite based, and network listening based solutions. When satellite coverage or backhaul quality cannot guarantee the desired timing accuracy, network listening solutions are available today. Any new radio-interface based synchronization mechanism that requires new specification should thus offer significant performance improvements over existing techniques to be considered for standardization.
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