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1 Introduction

A new WI of further Indoor positioning enhancements for UTRA and LTE has been approved In RAN plenary #71 meeting [1]. In RAN1#84bis meeting, WF on sorting out the options for OTDOA enhancements was approved with the following agreement [2].
Agreement:

· As a starting point for Rel-14 WI, RAN1 decides to prioritize the following:

· OTDOA enhancements for the same PCI:

· Support positioning related reporting by a UE corresponding to the respective PRS muting pattern per TP

· Support virtual cell ID per TP

· FFS: How to generate PRS sequence /v_shift with the virtual cell ID per TP until RAN1#85

In this paper, we further discuss the PRS sequence generation per TP according to the agreement in the last RAN1 meeting. 
2 VCID PRS sequence generation
TP of same PCI will generate different PRS sequence or vshift based on virtual PCI. UE can distinguish TP in this way. Virtual cell ID planning is needed to avoid/minimize PRS collisions in neighbor TPs in different cells
In order to support VCID, a “NVCID” is needed in order to generate the TP-specific PRS sequence/vshift. It is recommended to follow the R-12 CSI-RS to define both TP-ID and “NVCID”. 
This method follows the legacy CSI-RSI-Config in Rel-12, where CSI-RS-ID is used to configure and report, while scramblingIdentify is used to generate CSI-RS sequence.
	Extract from TS36.331 and TS36.211:
1.When configure CSI-RS:
MeasCSI-RS-Config-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,

physCellId-r12




INTEGER (0..503),


scramblingIdentity-r12


INTEGER (0..503),


resourceConfig-r12



INTEGER (0..31),


subframeOffset-r12



INTEGER (0..4),

csi-RS-IndividualOffset-r12

Q-OffsetRange,


...

}

2.When generate CSI-RS sequence:
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3.When report CSI-RS:
MeasResultCSI-RS-r12 ::=

SEQUENCE {


measCSI-RS-Id-r12



MeasCSI-RS-Id-r12,

csi-RSRP-Result-r12



CSI-RSRP-Range-r12,

...
}


The pseudo-random sequence generator for the PRS sequence may initialized with:
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where: 
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The vshift of the PRS pattern may be defined based on the NVCID, e.g., 
vshift = (NVCID) mod 6. The TPs are separated in code- and frequency domain, which should not create additional interference for legacy UEs which can measure only the macro cell.
NVCID is a newly introduced identity associated with a TP-specific PRS sequence/vshift. The PRS sequence depends on the  NVCID, and the CRS sequence depends on the physical cell ID (PCI, 
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The value of NVCID may be extended beyond 512 in order to create more available PRS sequences for TP-specific signal.

Proposal 1: The pseudo-random sequence generator for the PRS sequence and vshift may be initialized following the Release 12 CSI-RS design:
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vshift = (NVCID) mod 6
After deciding PRS sequence and vshift generation, it is recommended to send LS to RAN2 and RAN3 for signalling design.
Proposal 2: Send LS to RAN2 and RAN3 for signalling design.
3 Conclusion

In this paper, the VCID PRS sequence generation method is further discussed. 

Proposal 1: The pseudo-random sequence generator for the PRS sequence and vshift may be initialized following the Release 12 CSI-RS design:
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vshift = (NVCID) mod 6
Proposal 2: Send LS to RAN2 and RAN3 for signalling design.
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