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1 Introduction

In RAN1 #76 meeting, it was agreed that [1]
· Support muting to improve the hearability for the scenario of small cells listening to small cells. FFS on the standard impacts.

· Support not turning off listening RS in the source cell when small cell on/off is used in the network. FFS on the standard impacts.
This contribution discusses the potential standards impacts by muting and not turning off listening RS.

2 Discussion

2.1 Standards impacts to support muting
Muting is one efficient way to reduce the impact of high interference among small cells and accordingly the SINR of the network listening RS at the target cell would be increased due to less interference. With this method, each cell would mute its transmission except the network listening RS when this transmission collides with the network listening RS of the other cells. 
In order to make muting feasible, the listening RS pattern of the other cells should be available at each cell side. Thus each cell can apply muting on the proper resources. The detailed design of listening RS is given in a companion paper [3]. Each cell transmits listening RS with one of the predefined patterns and can also know the listening RS resources of other cells. Then muting can be applied on the proper resources. 
Two options including PDSCH-RE-muting and subframe-level-muting were considered.

Option 1: PDSCH-RE-muting

With this option, each cell would mute its PDSCH RE when the PDSCH RE collides with the listening RS RE of the other cells. Without impact on UE behaviours, the performance of PDSCH/PMCH detection will be degraded largely due to the RE puncturing.

Option 2: Subframe-level-muting

With this option, in all the subframes that can be used for network listening, a cell should transmit listening RS, or receive listening RS, or mute.  Note that the control area of the first 2 symbols are not affected, as discussed in [3]
Compared with option 2, option 1 causes degraded performance and it is not preferred.
Proposal: The subframes that can be used for listening RS are not used for PDSCH/PMCH transmission in order to support muting
2.2 Standards impacts to support not turning off listening RS
In order to support not turning off listening RS, the network listening RS will be sent regardless of small cell on or off. In order to achieve the simple design, the listening RS pattern sent during small cell off period can be the same as the one sent during small cell on period. From this sense, there is no extra standard impact introduced for network listening with small cell off.

Another solution is not turning off the source cells as mentioned in [4], where the cells identified as the source cells by other small cells are always in the on-state and the other surrounding small cells can be in the off-state. Though it is still not clear how a cell can be aware of being used as source cell, not turning off the whole cell can be applied by implementation and also has no standards impacts.
In summary, there is no extra standard impact to support not turning off listening RS.
Observation: there is no extra standard impact to support not turning off listening RS

3 Conclusion

In this contribution, the standards impacts by muting and not turning off listening RS are discussed. According to the analysis, the following proposal and observation can be obtained.
· Proposal: The subframes that can be used for listening RS are not used for PDSCH/PMCH transmission in order to support muting
· Observation: there is no extra standard impact to support not turning off listening RS
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