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1 Introduction

In RAN4 #68bis meeting the scenarios for positioning enhancement in het-net deployment was preliminarily discussed in [1]; however no consensus was reached for which exact scenarios we shall focus on. In this contribution we keep on analyzing the positioning enhancement scenarios with considering the comments from companies in last meeting, and a WF is also provided in this meeting for approval.
2 Positioning enhancement scenarios in het-net deployment
In this section we analyze the detailed scenarios of positioning enhancement for further study. For understandability, we categorize the scenarios into two groups tagged by specific positioning method.
2.1 Positioning enhancement scenarios for OTDOA
· OTDOA scenario 1: RRH/small cell with identical PCI in Macro coverage: 

In heterogeneous network, low power RRHs are within the macro cell coverage, and the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure 1. Moreover, for small cell the deployment can also be illustrated in Figure 2 from TR36.872.
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Fig.1 RRH deployment with same PCI
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Fig.2 Small cell deployment with same PCI
As some companies commented, e.g. in [2], it was proposed to limit the PRS transmission to the macro eNB only without transmitting PRS in the RRH who had the same PCI with macro eNB. This solution only works if the UE can see lots of Macro cells but only one RRH for positioning. In this particular case the positioning gain from this RRH is small and it is reasonable to shut down PRS transmission on this RRH. However in many other cases, UE can see more than one RRHs or small cells in a cluster, and the PRS of macro cells far away from this UE experience long propagation delay and worse channel condition, and the faraway macro cells may have worse synchronization for PRS transmission from reference cell, and therefore the positioning gain from these local RRHs cannot be negligible any more. 
Thus, this scenario is desirable for study in the following meetings for this SI.
· OTDOA scenario 2: RRH/small cell with identical PCI without Macro coverage 
In many cases, RRHs or small cells are deployed in large underground parking-lot/business-centre which has no outdoor macro coverage as shown in figure 3, or deployed in large indoor shopping mall which seems like an isolated cell coverage with rare outdoor macro coverage, and therefore in these cases when RRH(s) are deployed with same PCI the positioning performance will degrade due to that UE doesn’t know where the corresponding positioning reference signal it receives comes from. After RSTD measurement results were reported the e-SMLC would be not capable to perform correct UE geographic location calculation if it is not sure which reference access points shall be taken into account.

[image: image3.emf]Underground parking lot or business centre


Fig.3 RRHs deployment with same PCI for OTDOA scenario 2
Thus, this scenario is desirable for study in the following meetings for this SI.
2.2 E-CID
From R9 E-CID is introduced in LTE specification. It should be noted that such positioning scheme is only based on PCell. In principle if more anchor nodes are utilized the positioning accuracy can be further improved. One way is to include the neighbouring cells or multiple SCells in CA case for E-CID location.
· E-CID scenario 1: RRH/small cell with identical PCI 
If RRH/small cell has the same PCI with macro cell, UE can receive same CRS sequence from RRHs and macro cell, that is, UE has no idea about where the corresponding CRS it receives comes from. After estimating the UE Rx-Tx time difference and reporting the results to network, the e-SMLC would be not capable to perform correct UE geographic location calculation if it is not sure which reference access points shall be taken into account for this E-CID measurement.
As E-CID measurement is based on CRS and CRS is much critical for many network operation functions e.g. UE demodulation, the muting scheme which limits CRS transmission only on macro cell is not feasible for the real network.

Thus, this scenario is desirable for study in the following meetings for this SI.
· E-CID scenario 2: non-colocated serving cells in CoMP and CA
If all the nodes who are participating the coordinated transmission are anchored for E-CID, e.g. noncolocated serving cell UE Rx-Tx time difference was measured as discussed in [3], the positioning performance can be increased due to the more anchor nodes for location as shown in figure 4.
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Figure 4. More non-colocated serving cells for ECID
In CoMP, UE can be covered by several non-colocated serving cells on the same frequency, and if UE Rx-Tx measurement can be performed on these non-colocated serving cells, it can help to locate this UE in a exact place rather than on a positioning circle derived by half of RTT(round trip time). Similarly, in CA, UE can be served by several non-colocated serving cell on different component carriers (e.g. CA scenario 4), and if UE Rx-Tx measurement can be performed on these non-colocated PCell and SCells, it can help to locate this UE in a exact place rather than on a positioning circle derived by half of RTT.
Thus, this scenario is desirable for study in the following meetings for this SI.

3 Summary
Based on the analysis above, for positioning enhancement in Het-net deployment, we identify four desirable scenarios for study,

· OTDOA scenario 1: RRH/small cell with identical PCI in Macro coverage: 

· OTDOA scenario 2: RRH/small cell with identical PCI without Macro coverage 
· E-CID scenario 1: RRH/small cell with identical PCI 
· E-CID scenario 2: non-colocated serving cells in CoMP and CA
A corresponding wayforward [4] is provided in this meeting also.
4 Conclusion

In this paper we give the discussion on scenarios of positioning enhancement in Het-Net.

It is proposed that OTDOA and E-CID performance should be investigated in the following scenarios:
· OTDOA scenario 1: RRH/small cell with identical PCI in Macro coverage: 

· OTDOA scenario 2: RRH/small cell with identical PCI without Macro coverage 
· E-CID scenario 1: RRH/small cell with identical PCI 
· E-CID scenario 2: non-colocated serving cells in CoMP and CA
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