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1 Introduction

In RAN #62 meeting, it was agreed to support [1]
· Efficient radio interface based inter-cell synchronization, i.e. network listening, in single-carrier or multi-carrier operation, with specifying the down-selected solutions  

· Be able to support multiple stratum level beyond 3 hops, e.g.of 4 to 6 hops. The number of hops configured in the network is dependent on scenarios.

· Improve the achievable synchronization accuracy based on existing RSs, e.g. by improving the hearability of received RS for network listening at the target cells

· It should be applicable to small cell on/off and eIMTA, and inter-operator TDD deployment in the same band
This contribution discusses the candidate solutions to improve the hearability of received RS for network listening at the target cells as well as the corresponding standard impact.
2 Discussion

Two main factors would affect the achievable synchronization accuracy, one is the high interference among small cells in the same cluster which leads to the poor hearability and the other is listening to unsynchronized macro cells which results in asynchronization. The latter factor can be avoided by applying case 1 for source cell selection as described in [2], i.e. one cell per cluster listening to Macro cell or connecting to GGSN and the other cells listen to the selected cell. In this way, we need only consider how to reduce the impact of high interference among small cells.

There are several candidate methods to improve the hearability of received RS for network listening at the target cells which were mentioned in [2].
· Method 1: Muting to the network listening RS

According to the evaluation results discussed in RAN1 #75 based on [3]-[6], muting has been considered as a candidate solution to improve the received SINR of the RS for network listening [2].  
With this method, each cell would mute its transmission except the network listening RS when this transmission collides with the network listening RS RE of the other cells. The SINR of the network listening RS at the target cell would be increased due to less interference. Two options including PDSCH-RE-muting and subframe-level-muting can be considered.
When the PDSCH-RE-muting is applied, each cell would mute its PDSCH RE when the PDSCH RE collides with the network listening RS RE of the other cells. Obviously, the location for the network listening RS RE of the other cells should be available at each cell side. In addition, the muting location should be informed to UEs at least to ensure the proper data demodulation. 
To reduce the impacts to UEs, subframe-level-muting can be used. In this option, since GP in special subframes and non-unicast area in MBSFN subframes can both be the resource that is not used for data transmission to the UEs, each cell could apply muting by scheduling MBSFN subframe or longer GP to the network listening RS RE of the other cells. 
· Method2: SFN transmission of the network listening RS
With this method, the cells with the same stratum level would transmit the same network listening RS at the same position, i.e, by SFN transmission of network listening RS. The SINR would be increased since some of the interference transfers to useful signal. However the effect of the more multipaths introduced by SFN transmission on the synchronization accuracy need to be considered, which may result in the false detection. To support SFN transmission, the transmission pattern should be available at each cell side.
· Method3: Transmitingt network listening RS in consecutive subframes
With this method, the network listening RS is repeated in consecutive subframes so that the target cell could detect multiple times and the effective SINR would be increased. However the resource overhead might increase since the target cell needs to mute its transmission in those consecutive subframes to receive the network listening RS. This solution can be considered in addition to muting, if muting is still insufficient.
In summary, it is recommended to apply muting by scheduling MBSFN subframes or longer GP to improve the hearability of received RS for network listening. Other schemes are FFS.
3 Conclusion

In this contribution, it was discussed how to improve the hearability of received RS for network listening. According to the above analysis, it is proposed that

Proposal: Apply muting by scheduling MBSFN subframes or longer GP to improve the hearability of received RS for network listening. Other schemes such as SFN transmission of network listening RS and transmitting network listening RS in consecutive subframes are FFS.
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