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1 Introduction
During RAN1#85, RAN1 agreed on the following LS [1]:

RAN1 agreed to prioritize the 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

· Define   
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for PRS sequence/vshift generation per TP
· With     
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Based on this, RAN2 has specified TP-specific muting patterns which can be signaled via LPP in Rel-14, i.e., several TPs may have the same cell ID but different TP IDs and different muting patterns, as shown below. The reported RSTD measurement result is then together with the TP ID.
OTDOA-NeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





ECGI



OPTIONAL,

-- Need ON


earfcn







ARFCN-ValueEUTRA
OPTIONAL,

-- Cond NotSameAsRef0


cpLength






ENUMERATED {normal, extended, ...} 
















OPTIONAL,

-- Cond NotSameAsRef1


prsInfo







PRS-Info


OPTIONAL,

-- Cond NotSameAsRef2


antennaPortConfig




ENUMERATED {ports-1-or-2, ports-4, ...}
















OPTIONAL,  

-- Cond NotsameAsRef3


slotNumberOffset




INTEGER (0..19)

OPTIONAL,

-- Cond NotSameAsRef4


prs-SubframeOffset




INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq


expectedRSTD





INTEGER (0..16383),


expectedRSTD-Uncertainty


INTEGER (0..1023),


...,


[[ earfcn-v9a0




ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef5


]],


[[ tpId-r14





INTEGER (0..4095)

OPTIONAL,

-- Need ON


   prs-only-tp-r14



ENUMERATED { true }

OPTIONAL,

-- Cond TBS


   cpLengthCRS-r14



ENUMERATED { normal, extended, ... }

















OPTIONAL,

-- Cond CRS


   sameMBSFNconfigNeighbour-r14
BOOLEAN




OPTIONAL

-- Need ON


]]
}
In this contribution, we discuss how to specify the corresponding RSTD measurement requirements.
2 Discussion

2.1 Existing requirements

In TS 36.133, the current RSTD requirements are specified as below (the example is given for FDD intra-frequency).
8.1.2.5.1
E-UTRAN FDD Intra-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells, including the reference cell, on the same carrier frequency f1 as that of the reference cell within 
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 ms as given below (see also Figure 8.1.2.5.1-1):
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where
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 is the total time for detecting and measuring at least n cells,
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 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16],
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 is the number of PRS positioning occasions as defined in Table 8.1.2.5.1-1, where  each PRS positioning occasion comprises of 
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≤6) consecutive downlink positioning subframes defined in TS 36.211 [16], and
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 ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time.

…
2.2 Muting-Based Solution
On the same carrier, PRS occasions are aligned. So, the main intention with TP-specific muting patterns was to ensure that no simultaneous transmissions occur from different TPs within the same cell. An example is illustrated in Figure 1 below.


	TP1
	PRS1
	...
	muted
	...
	muted
	...
	PRS1
	...
	muted

	TP2
	muted
	...
	PRS1
	...
	muted
	...
	muted
	...
	PRS1

	TP3
	Muted
	...
	muted
	...
	PRS1
	...
	muted
	...
	muted

	Legacy cell
	PRS2
	...
	PRS2
	...
	PRS2
	...
	PRS2
	...
	PRS2


Figure 1: An example of using TP-specific muting patterns in a shared cell.

From Figure 1, one can observe that for the same Tprs the number of PRS occasions per TP within a shared cell decreases and depends on the number of TPs within the shared cell, compared to a legacy cell.
· Observation 1: TP-level RSTD requirements do not exist in the current specification.
· Observation 2: With at least 1 PRS occasion per TP, at least 16 PRS occasions are needed if the UE is required to perform RSTD measurements on at least 16 TPs and, to avoid any restriction on the network, these TPs appear all in the same cell. In the legacy RSTD measurement requirements, the smallest number of PRS occasions is 8, but since cell IDs are different some cells can be measured in the same PRS occasion.
For TP-specific RSTD measurement requirements, the existing RSTD requirements (both measurement time and accuracy) can be reused except that the measurement time depends on the number of measured TPs in the cell, e.g.:
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where 



[image: image13.wmf]TP

n

 is the maximum number of TPs sharing the same cell ID among all cells in the OTDOA assistance data,
all other parameters are as specified in Rel-9.

The above approach is agnostic to the exact muting patterns and based on the same principle as used e.g. for LTE measurements gaps, while at the same time it adapts the measurement period to allow for at least one PRS occasion per TP within a shared cell.
A draft CR is provided in [2] based on the proposal above.
3 References

[1] R1-165853, LS on OTDOA for the same PCI, May 2016.
[2] R4-1705591, Impact on requirements for RSTD in shared cell, Ericsson, May 2017.
TPRS








PAGE  
1

_1332174686.unknown

_1334340709.unknown

_1334613584.unknown

_1547459356.unknown

_1547459662.unknown

_1334340721.unknown

_1334340691.unknown

_1332173671.unknown

_1332173684.unknown

_1332173648.unknown

_1331472259.unknown

