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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#85 meeting reached the following agreement.
Agreement:

· For OTDOA same PCI, RAN1 decides to:

· Define   
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        for PRS sequence/vshift generation per TP

· With     
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      values ranging FFS

In this paper, we further discuss the PRS sequence generation per TP according to the agreement approved in the last RAN1 meeting. 
2 PRS sequence generation per TP
Based on RAN1 agreement, TP of same PCI will generate different PRS sequence or vshift based on a new PCI identity
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. UE can distinguish TP in this way. Cell ID planning is needed to avoid/minimize PRS collisions in neighbour TPs in different cells.
It is recommended to follow the Rel-12 CSI-RS design.  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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 at the start of each OFDM symbol where 
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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 can be initialized with:
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if 
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is configured by higher layers
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Physical layer cell identity 

[image: image9.wmf]PRS

ID

N

 
PRS identify with range 0-4095
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The vshift of the PRS pattern may be defined based on the 
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, e.g., 
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. The TPs are separated in code- and frequency domain.
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 is a newly introduced identity associated with a TP-specific PRS sequence/vshift. The PRS sequence depends on the  
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, and the CRS sequence depends on the physical cell ID (PCI, 
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). 
· Range of PRS ID
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 value range doesn’t have to be the same as the PCI value range. Even for legacy Rel-12 UE, UE would derive 
[image: image17.wmf]cell

ID

N

of PRS from assistance data, rather than PSS/SSS. It is possible that neighbour cell sending PRS could not be detected by UE normally (PRS may have power boosting and low interference, while PSS, SSS may not).
PRS could be sent by RRHs, small cells and PRS-TBS. The value range of 
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 should extend in order to generate additional PRS sequences.
3 Conclusion

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

Proposal: If 
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is configured by higher layers with range of 
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from 0 to 4095, the pseudo-random sequence generator for the PRS sequence and vshift can be initialized as the following:
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