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1. Introduction
A new work item on “Further Indoor Positioning Enhancements for UTRA and LTE” was approved at RAN#71 meeting [1]. In the following RAN1#85 meeting, it was agreed that [2] 

· For OTDOA same PCI, RAN1 decides to:

· Define  

 for PRS sequence/vshift generation per TP

· With 
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In this contribution, we share our view on the value range of 
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 for the same PCI.
2. Discussion
The problems discussed for the same PCI issue in OTDOA during the indoor positioning enhancement study item include [3]
· Problem 1: In the certain network deployment, some transmission points (for example RRH) may have the identical PCI with their associated network nodes (for example eNB). In this case, these transmission points would not be used for PRS transmission and consequently the number of possible RSTD measurements for OTDOA positioning is reduced due to unexploited transmission points. 
· Problem 2: Multiple network nodes transmit PRS with same PRS sequence due to same PCI and in the same time and frequency domains so that the UE is unable to derive the ToA that is specifically applicable to one specific network node.
The discussed cases above in TR 37.857 mean that PCI is unable to be used for the identification of all PRS transmission points and moreover the number of available PCIs (i.e. 504) is not enough for PRS transmission point identification.

In order to solve the same PCI issue in OTDOA above, RAN1#85 meeting agreed to define new 
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 for PRS sequence/vshift generation per transmission point. The detailed value range would be discussed in RAN1#86 meeting. In our understanding, the possible value ranges for  include 
Solution 1: 
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 for PRS sequence generation is derived by
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Solution 2: 
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Solution 3: 
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Solution 4: 
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	where 
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Solution 5: 
[image: image22.wmf](

)

7

...

0

PRS

ID

Î

N

 and the 31-bit 
[image: image23.wmf]init

c

 for PRS sequence generation is derived by [6]
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Table 1 Comparison of the solutions with different value range setting for 
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	Solution
	Pros
	Cons

	Solution 1
	· Similar formula for 
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 derivation 

· Same value range as existing PCI

· Solved Problem 1
	· More serious Problem 2 due to increased probability for PRS ambiguity.

	Solution 2
	· Extended value range (0 … 1023)
· Solved Problem 1
· Solved Problem 2 partially
	· Additional 1 bit for virtual cell ID indication compared to Solution 1.

	Solution 3
	· Extended value range (0 … 1782)
· Solved Problem 1
· Solved Problem 2 partially
	· Additional 2 bits for virtual cell ID indication compared to Solution 1.

	Solution 4
	· Extended value range (0 … 4095)
· Solved Problem 1

· Solved Problem 2 partially and with more 
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 selections
	· Additional 3 bits for virtual cell ID indication compared to Solution 1.

	Solution 5
	· Extended value range (0 … 4032)
· Solved Problem 1 partially
· Solved Problem 2 partially
· Total 3 bit for PRS ID indication
	· Up to 8 PRS transmission points with shared cell ID.


As shown in Table 1, all of these five solutions could be used to solve Problem 1 (i.e. same PCI for PRS configuration as well as same global cell ID and same PCI for PRS configuration information indication in LPP/LPPa) with similar formulas for 31-bit 
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 derivation, and moreover Solution 2 to Solution 5 could be used to solve Problem 2 in some degree. Since Solution 4 supports more 
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 selections and more PRS transmission points with shared cell ID compared to Solutions 2, 3 and 5, this paper would like to recommend Solution 4 for 
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 definition and PRS initial sequence generation. 
Proposal 1: The initial 
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 for PRS sequence generation is derived by
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where 
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3. Conclusions

In this contribution, we give our views on OTDOA enhancement with the following proposal:
Proposal 1: The initial 
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where 
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