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1 Introduction
A shared-cell scenario is one of the scenarios studied within the positioning enhancements SI. In this paper, we address some issues related to such type of deployment
2 Discussion
A shared cell is a type of DL CoMP where multiple geographically separated transmission points (TPs) dynamically coordinate their transmission towards the UE. The unique feature of shared cell is that all transmission points within the shared cell have the same physical cell ID (PCI) which may cause problems for positioning due to identical common signal sequences (e.g., CRS or PRS) transmitted from different TPs within the same shared cell. 
Each TP may also be configured to transmit TP-specific CSI-RS signals. The latter makes it possible to uniquely associate the UE measurement and the TP from which the measured signal was transmitted. However, positioning measurements based on CSI-RS have some disadvantages, e.g.:
· The UE-supported conditions for CSI-RS measurements and CRS measurements may be very different (e.g., the requirements for small cell enhancements are specified for CSI-RS Es/Iot ≥ 0 dB and CRS Es/Iot ≥ -6 dB), which may result in that the UE will be seeing fewer TPs if measuring CSI-RS than as it was measuring CRS,
· The low density of CSI-RS REs may lead to worse measurement performance compared to CRS, 

· Enabling in UE the support of CSI-RS measurements for positioning has a significant impact on protocols, UE requirements, and specifications (of most RAN groups, including RAN1, RAN2, RAN3, and RAN4).
Therefore, using common signals for positioning measurements is preferable over using CSI-RS. Furthermore, positioning measurements (e.g., timing measurements) are already defined for some common signals but not for CSI-RS.
However, it is possible that some common signals (e.g., CRS or PRS) may be muted in one or more TPs of a shared cell at some time instances, e.g., for interference coordination purpose. For example the REs for antenna ports 0 and 1 have zero transmission power in one of the TPs in the UE performance requirements defined for shared cell; see sections 8.3.1.3.1 and 8.3.2.4, TS 36.101, Rel-11. At the same time, the UE and positioning node may be not aware of the muted signals and the time instances when the muting occurs, which may result in incorrect measurements or incorrect measurement interpretation, both inducing an error in calculation of UE location.
To address the issue above, the following approaches are preferred for positioning (e.g., E-CID or OTDOA) enhancements in shared cells:

· Approach 1: Positioning measurements are performed on common signals (e.g., CRS or PRS) only, muting is used to differentiate among TPs of the same shared cell. Ensure that the UE and positioning node are aware of whether/when muting of common signals is applied in at least one TPs of a shared cell.
· Approach 2: Positioning (e.g., timing-based) measurements are performed on common signals (e.g., CRS or PRS), but other signal measurements are used to associate the measurement with the TP. Ensure that the UE and positioning node are aware of whether/when muting of common signals is applied in at least one TPs of a shared cell. Some examples of the other signal measurements: 

· An UL measurement or an UL component of a bidirectional measurement (e.g., UL component of of Rx-Tx which may be based on UE’s SRS transmission),

· CSI-RS measurements (e.g., CSI-RSRP).

Approach 1 requires always using muting in a certain way for all TPs engaged in positioning and therefore imposes more constraints on the network configuration and network deployment. Approach 2 is therefore more preferable than Approach 1.
· Proposal: At least for E-CID, consider  for positioning enhancememnts the scenario where:
· timing measurements for positioning purpose are performed on common signals (e.g., CRS),

· other signal measurements (e.g., UL measurement or measurement component; CSI-RSRP) may be used to associated the timing measurements with the correct TP,
· it is ensured that the UE and positioning node are aware of whether/when muting of common signals is applied in at least one TPs of a shared cell.

3 Summary
The following has been proposed in this contribution:

· Proposal: At least for E-CID, consider  for positioning enhancememnts the scenario where:

· timing measurements for positioning purpose are performed on common signals (e.g., CRS),

· other signal measurements (e.g., UL measurement or measurement component; CSI-RSRP) may be used to associated the timing measurements with the correct TP,

· it is ensured that the UE and positioning node are aware of whether/when muting of common signals is applied in at least one TPs of a shared cell.

