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1 Introduction

In RAN4 #68 meeting the SI on positioning enhancement was discussed and one way forward was approved in [1]. In this way forward it is agreed that scenarios for OTDOA or eCID enhancement in CA or RRH should be analysed.

In this paper we present our analysis on the Het-Net scenarios including RRH and CA.
2 Het-Net scenarios
2.1 OTDOA
RRH with identical PCI: 

One of heterogeneous network with low power RRHs within the macro cell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell as illustrated in Figure 1. Another deployment scenario is that a large number of RRH are deployed in business center or big shopping mall where same PCI is used. 
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Fig.1 RRH deployment with same PCI
When RRH(s) are deployed with same physical cell identity(PCI), the positioning performance will degrade due to the lack of RRH accurate location information in e-SMLC and the UE does not 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.
To address this issue it was proposed in [2] to limit the PRS transmission to the macro eNB only without transmitting PRS in the RRH, which share the same PCI. However the scheme can not cover all the typical cases including large underground parking lot, underground business centre et.al. where only RRH was deployed for coverage it is difficult to apply this scheme.

OTDOA in enhanced CA scenario: 
Regarding the CA case, for OTDOA the requirements for 2 DL carriers have already been specified in R10. In R12 3DL carriers or more will introduced. In this case the RSTD measurement requirements on 2nd,3rd carriers need to be further investigated[3]. 

Although it is a bit difficult to obtain thorough and complete image of OTDOA requirements before 3DL CA study have conclusions this scenario should be take into account in the positioning enchantment 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.
RRH with identical PCI:
One method to improve the E-CID performance in RRH with identical PCI scenario is to mute all the CRS transmission in RRH points while only macro cell CRS transmission is measured to enhance the E-CID performance. Because CRS reference signal is much critical for many network operation functions e.g. UE demodulation such muting scheme may be not practical in the real network.
On the other hand if all the nodes participating the coordinated transmission are anchored for E-CID e.g. neighbouring cell UE Rx-Tx time difference was measured as discussed in [4], the positioning performance can be increased due to the more anchor nodes for location.
E-CID in enhanced CA scenario: 
Similarly to RRH case when UE is operated in carrier aggregation mode the UE can see more anchor nodes for E-CID enhancement. It is more helpful if multiple cells with different carrier from different location are aggregated e.g. CA scenario 4.
3 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:
RRH with identical PCI
CA scenario with more than 2 carriers
E-CID:
RRH with identical/different PCI

Multiple sites CA
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