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1. Introduction
In RAN #69, an LTE release 13 work item on indoor positioning enhancements for UTRA and LTE was approved [1]. From RAN1 perspective, the main objective of the WI is to identify the prioritization of OTDOA and E-CID enhancements among several studied candidates of indoor positioning enhancement techniques. In this contribution, we present our views on OTDOA enhancements for indoor positioning. 
2. OTDOA enhancements for indoor positioning
2.1. Same PCI case

In certain heterogeneous network deployments, some non-collocated low-power remote radio heads (RRHs) or transmission points (TPs) may have the identical physical cell ID (PCI) as the associated macro cell (e.g., CoMP scenario 4) [2], which can induce ambiguity problem of PRS reception at UE. For positioning purpose, it would be desirable for UE to distinguish the PRS signal from each RRH or TP for positioning measurement. In specific, potential enhancements to deal with this issue can be categorized into two approaches as follows [2]: one is to adopt TP-specific signal sequence and the other is to separate signals in time domain. The former can be more efficient in the perspective of resource utilization but it still requires considerable RAN1 specification impact. According to the work item description in that OTDOA enhancement will be considered without RAN1 impact, the latter (i.e., time-domain separation of PRS transmissions from different RRHs/TPs having the identical PCI) may be preferable and acceptable only without RAN1 impact given the limited time units of this work item phase. 
2.2. CRS usage together with PRS for RSTD measurement

In TR 37.857 [2], it was shown that the joint reception of PRS and CRS can be beneficial to improve the accuracy of RSTD measurement. However, as discussed already, UE cannot fully utilize CRS together with PRS for RSTD measurement in some cases. For example, if some subframe(s) within positioning occasion is/are MBFN subframe, CP type of the OFDM symbol containing PRS is extended CP while that containing CRS can be normal CP when normal CP is used for subframe #0. Although assistance information for positioning purpose provides CP length of PRS for UE, ambiguity problem of CP length of CRS can happen to the UE. Hence, considering the possibility of difference of CP length between PRS and CRS, it would be undesirable for UE to utilize CRS for RSTD measurement without additional information on the CRS. Also, considering that UE cannot receive CRS signals successfully from different RRHs/TPs having the identical PCI and from network nodes which are devised not to transmit PRS (e.g., PRS only beacon), some notification would need to be introduced whether or not to enable CRS usage for RSTD measurement. 
To address this issue, some explicit/implicit indication from either network or UE side might be helpful whether or not to use CRS for RSTD measurement with regard to a particular cell. Moreover, more information on CRS might be useful for UE to use the CRS such as CP length, the exact number of antenna port, MBSFN subframe configuration, etc. Anyhow, although it is shown that the additional CRS usage can be beneficial, further careful discussion is needed how to allow UE to utilize CRS together with PRS for RSTD measurement without ambiguity problem.
2.3. Enhanced RSTD quantization 
In accordance with current specification, UE estimates the time of arrival (TOA) from a reference cell and neighbour cells based on the assistance information from the location server via LPP. Then, the UE derives the RSTD of each neighbour cell with a relation to the reference cell and reports the quantized RSTD measurement to the location server. The RSTD measurement is quantized with resolution of 1 Ts (for RSTDs within [-4096 Ts, 4096 Ts]) or 5 Ts (otherwise), where Ts is the basic time unit (i.e., 1 Ts= 1/15000/2048 sec). Obviously, the accuracy of the RSTD measurement report is determined by the resolution of quantization mapping table (which is defined in TS 36.133). In this context, finer RSTD reporting resolution for the quantization mapping table would be beneficial for positioning enhancement. To ensure such enhancement, some signaling related to quantization mapping table needs to be introduced by either network or UE to avoid ambiguity of the quantization mapping table between the network and UE. 
On the other hand, considering every single UE experiences different channel condition for all times, it would be definitely difficult to determine a specific reference cell selection strategy or RSTD measurement quality report for the particular UE. Hence, these issues should be deprioritized given the insufficient time units for this work item phase.  
3. Conclusion
In this contribution, we discussed our views on OTDOA enhancements without RAN1 impact such as time-domain separation of PRS transmission, CRS usage with PRS for RSTD measurement, and enhanced RSTD quantization. 
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