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1 Introduction
In last RAN4 meeting the solutions of OTDOA in Het-net scenarios was analyzed in [1][2], and the solutions of ECID in Het-net scenarios was analyzed in [3]. Some of the solutions could be reused between OTDOA and ECID, e.g. CSI-RS. In this contribution we analyze the ECID enhancement solutions in het-net scenarios.
2 Discussion
In het-net OTDOA enhancements we summarized two groups of solutions:

- Different time-domain configurations associated with different RRHs using the same PCI

- Generating different signal sequences from different RRHs

However, for ECID enhancement we cannot use a time domain method for CRS receiving as CRS is not only used for Rx-Tx measurement but also mainly for mobility measurement, i.e. muting CRS on different subframes or occasions will cause serious problem to the network performance. So only the new signals method could be consider for ECID enhancement.

In new signal method, one is to use scrambling code for specific RRH, and other is to use a new signal, e.g. CSI-RS. Scrambling code will change the legacy CRS and will impact the mobility performance because some earlier release UEs cannot measure this scrambled CRS.

So here we only focus on the CSI-RS solutions. ECID is based on the measurement of UE RX-Tx time difference, and naturally we have to consider both Rx and Tx timing estimation. As discussed in [3], we agree that the scenarios might be two types,

	(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.
Proposal 1: Rx-Tx time difference measurement shall be performed on symmetry links.
Proposal 2: For case that UL available only on MeNB, UE shall be indicated to perform Rx timing estimation on the CSI-RS from MeNB instead of other CSI-RSs, and the eNB Rx-Tx time difference shall be estimated on the antenna connector of MeNB.
Proposal 3: For case that UL available on MeNB and RRHs, UE shall estimated the Rx-Tx time difference based on the first arrival CSI-RS, and 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, and the eNB Rx timing shall be considered as the first arrival UL reference signal among the MeNB/RRH antenna connectors.
3 Conclusion
In this contribution we analyze the ECID enhancement solutions in het-net scenarios. Both UE Rx-Tx time difference and eNB Rx-Tx time difference are analyzed for ECID positioning based on CSI-RS.
Proposal 1: Rx-Tx time difference measurement shall be performed on symmetry links.
Proposal 2: For case that UL available only on MeNB, UE shall be indicated to perform Rx timing estimation on the CSI-RS from MeNB instead of other CSI-RSs, and the eNB Rx-Tx time difference shall be estimated on the antenna connector of MeNB.
Proposal 3: For case that UL available on MeNB and RRHs, UE shall estimated the Rx-Tx time difference based on the first arrival CSI-RS, and 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, and the eNB Rx timing shall be considered as the first arrival UL reference signal among the MeNB/RRH antenna connectors.
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