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1 
Introduction
In the last couple meetings, the deployment of RRHs with identical cell IDs (e.g. CoMP scenario 4) for OTDOA has been discussed. In [1], two deployment scenarios are proposed

•
Hot spot offloading: PRS Es/Iot of the serving Macro eNB is not less than -6dB 

•
Coverage hole: PRS Es/Iot of the serving Macro eNB is less than -6dB
In RAN4#70, the simulation assumptions [2] are agreed to further analyze the benefit if the PRS from different TP, including those who share the same CID, can be distinguished at UE and network.    
2 Simulations
In this section, the RSTD estimation accuracies are compared under two scenarios: RRHs have different CID from Macro and Macro only.
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Figure 1: CDF of RSTD estimation accuracy for the strongest identified cell except the reference cell
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Figure 2: CDF of RSTD estimation accuracy for the second strongest identified cell except the reference cell
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Figure 3: CDF of RSTD estimation accuracy for the third strongest identified cell except the reference cell
As shown in Figure 1-3, it is beneficial if PRS is transmitted from all RRH and the RRH which share the same CID can still be distinguished by the network and UE. 
3 Proposed solutions
It has been shown that it is desirable to distinguish the PRS from the TPs which share the same CID. The reason is mainly to increase the PRS antenna port density and, at the same time, enjoy the good link quality of the measured TD. However, the existing LPP does not support this feature. As a result, two suggested methods are proposed while striving to minimize the standard impact. 
· Virtual CID based

The first solution is to introduce the virtual cell ID, which is used for PRS scrambling and RE mapping. The virtual CID is different from a physical CID (PCID) in CoMP scenario-4. However, it is possible that different TP, including macro eNB and RRHs, have different virtual CID. The similar approach has been done on CSI-RS. An example of CoMP scnenario-4, the network with virtual CIDs (vCID) is illustrated in Figure 4.
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Figure 4: CoMP scenario 4 with virtual CID for PRS

For a backward compatibility, macro cells may not be configured with a virtual CID. An old release UEs only understanding physCellIDs can measure OTDOA from macro cell’s PRS only. In order to signal the virtual CID, LPP messages may deliver vCID together through OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoElement respectively for a reference cell and neighbor cells.
· Muting pattern based

In this propose, all TPs have the same PRS configuration and thus I_PRS=0 for all TPs (i.e. 160ms PRS periodicity, 0 subframe PRS offset). It is assumed four-bit muting pattern (i.e. po4-r9 in prs-MutingInfo-r9). Each bit in muting info represents the PRS presences (0 represents the PRS is muted in the corresponding PRS positioning occasion). Having said this, if a UE reports prs-mutinginfo configured and used for measuring RSTD for a cell together with other measurement reporting (such as RSTD or RSTD quality), the location server can distinguish them and can utilize the information in calculating UE location. In particular, considering interference limited environment of HetNet, the network (and location server) can benefit from the muting based solution without consuming further resources while keeping backward compatibility. This method might need to trade the time diversity to distinguish the TPs sharing the same CID. The muting pattern based method can be depicted in the Figure 5.  
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Figure 5: Muting pattern based method

4 Conclusion
In this contribution, the RSTD performances in the HetNet scenario are studied. The simulation results show that it is beneficial if PRS is transmitted from all RRH and the RRH which share the same CID can still be distinguished by the network and UE. As a result, two methods are proposed. 

· Introduce the virtual CID, which can be used for PRS scrambling and RE mapping. And, UE should report the measured RSTD together with the associated virtual CID.
· Differentiate the TP sharing the same CID by assigning orthogonal muting pattern. And, UE should report the measured RSTD together with the associated muting pattern.
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