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1. Introduction
Indoor positioning WI has been approved in RAN#69 with the following objectives. This paper gives our view on OTDOA enhancements with potential spec change. 
1) For RAT-dependent positioning enhancements, namely OTDOA enhancements and E-CID enhancements, define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]. The work includes the following but not limited to:

a) Sort out the options for OTDOA/E-CID enhancements for Work Item [RAN1]
2) For RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. For TBS, co-existence, co-location and co-siting requirements will be addressed [RAN4]. The works include the following but not limited to:

a) Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged.   [RAN2]

b) Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] 

Note:  For the addition of Terrestrial Beacons, Bluetooth, Wi-Fi and Barometric Pressure, a CR to CT4 TS 29.171 will be needed for these new positioning methods. Once this RAN WI is approved it should be checked with CT whether this CR can be done via a RAN request by LS or whether a separate CT4 WI is preferred.
2 Supporting same PCI deployment scenario for OTDOA
Same cell id deployment is a very important deployment scenario for small cells. It is helpful to prevent interference on cell specific common channels, e.g. PSS/SSS/PBCH/PDCCH. Currently PRS is associated with PCI and therefore, PRS are transmitted in an SFN manner. In SFN operation PRS are transmitted from multiple transmission points, and therefore they cannot be used for positioning. Hence, PCI based PRS does not support same cell id deployment. A straight forward enhancement is allow VCI based (high layer configurable) PRS. Thus different small cells (with the same PCI) can transmit their own PRS using VCI. 
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Figure.1 Network with low power RRHs within the macrocell coverage deployed with same PCI
Proposal-1: Consider having PRS transmission (sequence and v-shift) associated with a high layer configured VCI (decoupled from PCI) 
During the CoMP discussion in Rel.11, the scenario of same PCI deployment has been extensively discussed and considered. Same PCI deployment scenario has been supported in the enhancements of many RSs including CSI-RS, Downlink DMRS, Uplink DMRS, etc. Although different enhancements have been introduced for different RSs, a common methodology is used for all the enhanced RS: the sequence generation of RSs are decoupled from PCI and replaced by a high layer configured parameter(s). Generally this approach is called virtual cell ID based RS sequence generation although the virtual cell id was not defined in the spec. Similarly, this enhancement methodology could be used to enhance PRS for same PCI deployment scenario. Correspondingly, the PRS sequence generation section of TS36.211 should be updated to use a high layer configured parameter to generate the seed for PRS sequence. 

Proposed text change for TS36.211 on PRS sequence generation 
The reference-signal sequence 
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where 
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 is the slot number within a radio frame, 
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 is the OFDM symbol number within the slot. The pseudo-random sequence 
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 is defined in Section 7.2. The pseudo-random sequence generator shall be initialised with 
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 at the start of each OFDM symbol where 
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The quantity 
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 unless configured by higher layers.
3 LPP interface enhancement
LPP interfaces are designed to transfer location measurement report message from UE to location server. For example, in OTDOA, UE sends RSTD measurement report to location server for positioning. If PRS is associated with a virtual cell id, it’s straight forward to have LPP interface enhanced to support virtual cell id based RSTD report.  Meanwhile, LPPa should be enhanced to support the management of VCID based PRS transmission. One additional detail on VCI is the range of the value, especially on whether it needs to be bigger than PCI range. It is very much depending the target deployment scenario for same PCI case, we suggest RAN1 to study and decide the range of VCI and inform RAN2 about the decision. 

Proposal-2: RAN1 should decide the range of VCI and send LS to RAN2 for LPP interface update

4 Conclusion
In this contribution, we give our views on OTDOA enhancement with the following proposals: 
Proposal-1: Consider having PRS transmission (sequence and v-shift) associated with a high layer configured VCI (decoupled from PCI) 

Proposal-2: RAN1 should decide the range of VCI and send LS to RAN2 for LPP interface update
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