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1.
Introduction

In the last couple meetings, the deployment of RRHs with identical cell IDs for OTDOA has been discussed [1] [2]. Some of key questions are still open and can be summarized as 
1. What are the typical deployment scenarios?
2. Whether or not eNB can identify the resource which UE’s RSTD reporting corresponding to?
3. What’s the gain loss if the reporting resource cannot be identified? 
In this paper, some further analyses are presented from the aforementioned perspectives. 

2. OTDOA
Offset Time Difference Of Arrival (OTDOA) is a positioning method that uses the reported time differences (as measured by the UE) between a reference and at least two neighbor cells to determine the location of the UE. In case of multiple RRHs sharing the same CID, the PRS can be sent by one or more than one RRH at the same time. As a result, it may happen that multiple copies of PRS from different RRH (including macro eNB) are detected by the UE. Depending on UE implementation, UE can take the strongest and/or earliest arrived PRS as its reference for RSTD, regardless how many copies of PRS with the same CID are detected. Even though it is hard for UE to distinguish the resource of the PRS, it however does not impact the eventually OTDOA performance. 
Observation 1: Even though UE cannot distinguish the source of PRS in case RRH sharing the same CID, the OTDOA performance should not be impacted. 

Typically, the RRH with the same CID can be deployed in either the coverage holes to extend the macro eNB’s coverage and/or at the hot spot to offload the data transmission. 
Proposal 1: Depending on the deployment scenarios, two cases are proposed in the OTDOA study 

· 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 the first case, UE can maintain a relative good link budget with both macro eNB. As what has been analyzed in [1], it is beneficial to limit the PRS transmission to the macro eNB only and without transmitting PRS in the RRH. By doing so, the RSTD performance won’t be significantly affected and the measurement ambiguity between UE and eNB can be avoided.
Observation 2: In the first case, the ambiguity due to shared CID can be solved by muting the PRS at RRH. Our previous study in Figure 1 suggests the performance loss should be very limited by doing so.

The second case addresses the scenarios when the coverage of macro eNB is limited and RRH is used to extend the coverage. UE cannot reliably detect the PRS from the macro eNB. As a result, the PRS has to be transmitted in the RRH. It is still possible a UE is covered by more than one RRH. Therefore, eNB may not be able to identify the RRH associated with the RSTD reporting. One of practical scenarios considered in [2] is the indoor environment (e.g. indoor parking garage, indoor shopping center, etc.). In this case, it is still believed the network should have intelligent to figure out which RRH is closer to the UE than the other. For example, if the UE is served by a single RRH, there is no ambiguity at the network side. In case more than one RRH connect to the UE simultaneously, the UL receive timing should be available at RRHs by measuring RACH preamble. As a result, it is believed the OTDOA is doable based on the current spec, even when the macro eNB and RRH share the same CID.

Figure 1: Probability to pass RSTD requirement with various SNR of reference cell
Observation 3: In the second case, the network should be intelligent enough to identify the RRH which is closer to the UE than the others. As a result, there is no issue in the OTDOA operation based on the current spec.

Based on the analysis above, it is proposed

Proposal 2: No positioning enhancement is needed for the case where RRH shares the same CID with the macro eNB.

3. Conclusions 

In this contribution, the OTDOA issue is investigated, when multiple RRHs share the same CID (e.g. CoMP SC4). It is observed
Observation 1: Even though UE cannot distinguish the source of PRS in case RRH sharing the same CID, the OTDOA performance should not be impacted. 

With another observation, the RRH should be typically deployed in either the coverage holes to extend the macro eNB’s coverage and/or at the hot spot to offload the data transmission. Two study cases are proposed. 

Proposal 1: Depending on the deployment scenarios, two cases are proposed in the OTDOA study 

· 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

As a result, it is observed 

Observation 2: In the first case, the ambiguity due to shared CID can be solved by muting the PRS at RRH. Our previous study in Figure 1 suggests the performance loss should be very limited by doing so.
Observation 3: In the second case, the network should be intelligent enough to identify the RRH which is closer to the UE than the others. As a result, there is no issue in the OTDOA operation based on the current spec.

Based on the analysis above, it is proposed

Proposal 2: No positioning enhancement is needed for the deployment where RRH shares the same CID with the macro eNB.

4. Conclusions 
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