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1. Introduction

For E-CID positioning, CRS is used for the DL component of the UE Rx-Tx time difference measurement and CRS sequence is also derived from PCI, for the UL component, SRS are used. In certain het-net deployments, some non-collocated RRHs have the identical PCI with the associated Macro cell so that these RRHs transmit the identical reference signals, and therefore it may cause ambiguousness on reference signal detection.  
Both the performance study and enhancement study of the above problem are given in TR 36.855 for both indoor and outdoor scenarios:

1. Performance study: Study the UE Rx-Tx time difference measurement performance in the RRH scenario with the same CRSs transmitted from all RRHs of the same macro cell. Compare to the reference scenarios (the scenario with different CRSs transmitted from different RRHs and the macro-only scenario).
2. Enhancement study: Study possible enhancements to further improve the UE E-CID positioning performance in this scenario.
Since the E-CID enhancements of TR36.855 can be applied to the indoor environment as well, further text proposal can be added in the TR37.857. 

In RAN plenary #68 meeting, it is decided that the RAN1 shall include proper references to the previous and related study in TR36.855 at the next RAN1 meeting.
This paper provides text proposal on E-CID enhancement from related study in TR36.855, and add proper references to them according to the RAN plenary #68 decision.
2. E-CID enhancements from TR36.855 [1]

ECID is based on the measurement of UE Rx-Tx time difference, and naturally we have to consider both Rx and Tx timing estimation. 

	(1) UL available only on MeNB
	(2) UL available on MeNB and RRHs
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· UE Rx-Tx time difference estimation

For case that UL available only on MeNB, in order to guarantee that Rx-Tx time difference measurement is performed on symmetry links, UE shall be indicated to perform Rx timing estimation on the CSI-RS from MeNB instead of other CSI-RSs. 

For case that UL available on MeNB and RRHs, UE could estimate the Rx timing of all CSI-RSs from MeNB and RRHs, but it is critical for UE to decide what is the Tx timing. The Tx timing is defined in TS36.133 as,

The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell.
So the UL timing is decided by the earliest received downlink reference signal, e.g. earliest received CSI-RS. Because UE Rx-Tx time difference measurement shall be performed on symmetry links to achieve the accurate round trip time, UE shall estimated the Rx-Tx time difference based on the first arrival CSI-RS.

· eNB Rx-Tx time difference estimation

From eNB side, eNB shall also estimate the eNB Rx-Tx time difference for ECID on symmetry links. For case that UL available only on MeNB, the eNB Rx-Tx time difference shall be estimated on the antenna connector of MeNB.

For case that UL available on MeNB and RRHs, the eNB Tx timing shall be based on transmission timing of the CSI-RS which matches CSI-RS in the UE Rx-Tx time difference reporting. The eNB Rx timing shall be considered as the first arrival UL reference signal among the MeNB/RRH antenna connectors.

· Possible procedure of ECID enhancement based on CSI-RS

The existing RRH specific RS (CSI-RS) was not designed for positioning purpose actually, that is, signalling is needed to let ESMLC or eNB configure RRH specific RS to UE for positioning purpose.  

ESMLC can ask eNB about the CSI-RS status of its RRHs or ESMLC might request eNB to configure the CSI-RS to RRHs for ECID positioning. ESMLC will send the CSI-RS information to UE, which might include the timing information, port information, CSI-RS configuration and etc.

So, by using RRH specific RS (e.g. CSI-RS), UE is able to identify the specific RRH, and then UE can perform Rx-Tx time difference measurement based on RRH specific RS and report to the network for location calculation.
Summary in this section is based on the analysis from interested companies in section 7.4.3 of TR36.855. 

(1) It is beneficial to distinguish RRHs for ECID positioning accuracy in het-net scenarios.

(2) CSI-RS based Rx-Tx solution shall be prioritized for ECID enhancement in het-net scenarios.

(3) Rx and Tx timing measurement in het-net scenarios shall be guaranteed to perform on symmetry links.
3. Text Proposal 
<Start of changed >
7.1.3
E-CID enhancements
For E-CID positioning, CRS is used for the DL component of the UE Rx-Tx time difference measurement and CRS sequence is also derived from PCI, for the UL component, SRS are used. In certain het-net deployments, some non-collocated RRHs have the identical PCI with the associated Macro cell so that these RRHs transmit the identical reference signals, and therefore it may cause ambiguousness on reference signal detection.  
The performance and enhancement study of the above problem are given in TR 36.855 clause 7.3. In TR36.855 clause 7.3.2.1, simulation results suggest that in the het-net scenarios, the methods to distinguish RRHs shall be discussed for ECID to achieve higher localization accuracy.
Various solutions for ECID positioning enhancements from TR36.855 clause 7.3.3.1 are also summarized below. 

1. Network solution based on the UL component
2. Using CRS muting to differentiate among TPs
3. Using CSI-RSRP measurements to determine the TP transmitting CRS used for the UE Rx-Tx
4. Using CSI-RS for UE Rx-Tx
Summary and comparison of these solutions for E-CID enhancements can be found in TR 36.855 clause 7.3.3.1.
<End of changed >
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