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1 Introduction
In past RAN4 meetings, the positioning in het-net scenarios was discussed several times [1][2], and the scenarios were concluded as,
· OTDOA scenario: RRH with PCI identical to the associated Macro cell  

· E-CID scenario 1: RRH with PCI identical to the associated Macro cell 

However, so far RAN4 has no discussion on the possible solutions on these scenarios even through the issues were identified in previous papers. In this contribution, we provide some possible candidate solutions in brief for positioning enhancement. The detailed procedure or signaling could be FFS for final solutions.
2 Discussion
In the identified scenarios, the key problem can be summarized as, 
How to distinguish same PCI RRHs for positioning?  
After having distinguished the same PCI RRHs, at least UE can be located in the nearest RRH or strongest receiving power RRH, and furthermore UE can be located more accurate than RRH level by using ToA based method. In addition if RRHs/LPN are deployed in the different floor, the vertical location can also be identified at the floor level. 
To  trigger this discussion, here we briefly discuss some possible solutions, which can be grouped into two: signal related enhancement and Tx timing related enhancement.

· Signal related enhancement

In order to distinguish the same PCI RRHs, the reference signal derived by PCI cannot be used any more. We need to use a RRH specific RS rather than cell specific RS. There may be two methods to design the RRH specific RS: (1) existing cell specific RS scrambled by RRH index sequence; (2) new RRH specific RS.
For the possible method (1), the current existing cell specific RS could be CRS or PRS, and the scrambling sequence is derived from the RRH index. After scrambling the CRS or PRS by RRH index, the RS transmitted on RRHs are different and UE can identify the specific RRH if it was notified the relationship between RRH index and the scrambling sequence. Then UE can report the positioning measurement results with both RRH index and PCI to the network for location calculation.

For the possible method (2), new RRH specific RS may be introduced. However, designing new RS will introduce lots of workload to both UE and network sides, and therefore the simpler approach is to just reuse the existing RS for positioning purpose, e.g. CSI-RS. The existing RRH specific RS (CSI-RS) was not designed for positioning purpose actually, that is, signalling is needed to let positioning server or eNB configure RRH specific RS to UE for positioning purpose. So, by using RRH specific RS (e.g. CSI-RS), UE is able to identify the specific RRH, and then UE can perform positioning measurement based on RRH specific RS and report to the network for location calculation. 
· Tx timing related enhancement

For the Tx timing related enhancement, the assumption is to use the existing positioning reference signals (PRS) and the timing for PRS transmission on RRHs could be configured by network, that is, there may be certain Tx timing pattern to indicate the distinct PRS Tx timing for each RRH. In our understanding, PRS transmission of different RRHs could follow a timing pattern based on either subframe level or occasion level. For example, subframe level can be understood that different RRHs transmit PRS in different subframe within each positioning measurement occasion, and occasion level can be understood that different RRHs transmit PRS in different positioning measurement occasion (e.g. 160ms).
Hence, in general, RRHs shall be configured to transmit PRS at different time, and based on this transmission mechanism network could generate a corresponding Tx timing pattern (RRH index + corresponding Tx timing), and if UE was notified this Tx timing pattern it is able to differentiate RRH and perform the positioning measurement based on the Tx timing pattern.
3 Conclusion
In this contribution, we provide some possible candidate solutions in brief for positioning enhancement. The detailed procedure or signaling could be FFS for final solutions.
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