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--- Start of Change 1 ---
8.1.2.10
E-UTRAN OTDOA Intra-Frequency RSTD Measurements in Shared Cells
The requirements in this section apply for UE indicating its tp-separation-via-muting capability specified in TS 36.355 [24] and when the OTDOA assistance data includes at least two TPs with the same cell ID and same PRS ID but different TP IDs and different PRS muting configurations.
All intra-frequency RSTD measurement requirements specified in Sections 8.1.2.10.1 and 8.1.2.10.2 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].

8.1.2.10.1
E-UTRAN FDD Intra-Frequency OTDOA Measurements

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided and the OTDOA assistance data includes at least two TPs with the same cell ID but different PRS muting configurations, the UE shall be able to detect and measure intra-frequency RSTD, specified in TS 36.214 [4], for at least n=16 cells and TPs, including the reference cell or the reference TP whichever is configured by the OTDOA assistance data, on the same carrier frequency f1 as that of the reference cell or the reference TP within 
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 ms as given below (see also Figure 8.1.2.10.1-1):
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where
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 is the total time for detecting and measuring at least n cells and TPs,
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 is the 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 8.1.2.10.1-1, 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,
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 is the maximum configured number of TPs with the same cell ID but different PRS muting configurations in the received OTDOA assistance data.
Table 8.1.2.10.1-1: Number of PRS positioning occasions within 
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	Positioning subframe configuration period 
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	Number of PRS positioning occasions 
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	 f1 Note1
	f1 and f2 Note2

	160 ms
	16
	32

	>160 ms
	8
	16

	Note 1: When only intra-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.

Note 2: When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1 and one inter-frequency carrier frequency f2, respectively. 


The UE physical layer shall be capable of reporting RSTD for the reference cell or reference TP and all the neighbor cells or TPs i out of at least (n-1) neighbor cells or TPs within 
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(-6 dB for all Frequency Bands for the reference cell or the reference TP whichever is configured,
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(-13 dB for all Frequency Bands for neighbour cell or TP i,
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 conditions apply for all subframes with transmitted PRS from cell i or TP i,
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 conditions apply for all subframes of at least 
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 PRS positioning occasions in reference cell i or reference TP i, where 
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 is the number of TPs with different PRS muting configurations and same PRS ID in the cell with the reference TP or 
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 if the reference cell has no TPs,
PRP 1,2|dBm according to Annex B.2.5 for a corresponding Band
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.

The time 
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 starts from the first subframe of the PRS positioning occasion closest in time after both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], are delivered to the physical layer of the UE as illustrated in Figure 8.1.2.10.1-1.

The RSTD measurement accuracy for all measured neighbor cells and TPs i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.10.1, provided that 
· no two or more TPs with the same cell ID and the same PRS ID according to the received OTDOA assistance data are transmitting PRS in the overlapping subframes, and
· 
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If the intra-frequency handover occurs while intra-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the intra-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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) shall be according to the following expression:
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where:


[image: image27.wmf]K

is the number of times the intra-frequency handover occurs during
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is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency handover; it can be up to 45 ms.

[image: image30.emf] 

The last of OTDOA assistance  data and OTDOA  R eques t  Location Information  received  by higher layers  

Tim e  

 

 

T PRS  

   

T RSTDIntraFreqFDD,  E - UTRAN  

    PRS positioning 

...    

The last of OTDOA assistance  data and OTDOA  Request  Location Information  received  by physical layer  

[image: image31]

Figure 8.1.2.10.1-1. Illustration of the RSTD reporting time requirement in an FDD system.

Furthermore, due to the intra-frequency handover the UE shall meet the RSTD measurement accuracy for a PRS bandwidth which is not larger than the minimum channel bandwidth of all the PCells during the RSTD measurement period.

8.1.2.10.1.1
RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.
8.1.2.10.2
E-UTRAN TDD Intra-Frequency OTDOA Measurements

Editor’s note: the requriemetns are to be added
8.1.2.10
E-UTRAN OTDOA Inter-Frequency RSTD Measurements in Shared Cells

Editor’s note: the requriemetns are to be added
--- End of Change 1 ---
--- Start of Change 2 ---
9.1.10
Reference Signal Time Difference (RSTD)

NOTE:
This measurement is used for UE positioning purposes.

9.1.10.1
Intra-Frequency Accuracy Requirement
The accuracy requirements in Table 9.1.10.1-1 are valid under the following conditions:

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex B.3.6 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes of the measured serving cell.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.

Table 9.1.10.1-1: RSTD measurement accuracy

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth, which is minimum of serving cell channel bandwidth and the PRS bandwidths of the reference cell or reference TP and the measured neighbour cell or TP i Note 5
	Minimum number of available measurement subframes among the reference cell or TP and the measured neighbour cell or TP i
	Io Note 7 range

	
	
	
	
	E-UTRA operating band groups Note 8
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz Note 6
	dBm/BWChannel

	(15
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	6
	FDD_A, TDD_A
	-121
	-50

	
	
	
	
	FDD_B
	-120.5
	-50

	
	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	
	FDD_G
	-118
	-50

	
	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	
	FDD_N
	-114.5
	-50

	(10
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 15
	6
	Note 4
	Note 4
	Note 4

	(6
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 25
	≥ 2
	Note 4
	Note 4
	Note 4

	(5
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 50
	≥ 1
	Note 4
	Note 4
	Note 4

	(4
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 75
	≥ 1
	Note 4
	Note 4
	Note 4

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].

NOTE 4:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.

NOTE 5:
The serving cell, the reference cell or reference TP, and the measured neighbour cell i or neighbour TP i are on the same carrier frequency.

NOTE 6:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 7:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 8:
E-UTRA operating band groups are as defined in Section 3.5.


9.1.10.2
Inter-Frequency Accuracy Requirement
The accuracy requirements in Table 9.1.10.2-1 are valid under the following conditions:

Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.

PRP 1,2|dBm according to Annex B.3.7 for a corresponding Band

There are no measurement gaps overlapping with the PRS subframes in cells belonging to the serving carrier frequency.

The parameter expectedRSTDUncertainty signalled over LPP by E-SMLC as defined in TS 36.355 [24] is less than 5 µs.
Table 9.1.10.2-1: RSTD measurement accuracy

	Accuracy
	Conditions

	
	PRS Ês/Iot
	Minimum PRS
bandwidth which is minimum of serving cell channel bandwidthNote7 and the PRS bandwidths of the reference cell or reference TP and the measured neighbour cell or TP i
	Minimum number of available measurement subframes among the reference cell or reference TP and the measured neighbour cell or TP i
	Io Note 6 range

	
	
	
	
	E-UTRA operating band groups Note 8
	Minimum
Io Note 1
	Maximum
Io

	Ts Note 2
	dB
	RB
	
	
	dBm/15kHz Note 5
	dBm/BWChannel

	(21
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	≥ 6
	4
	FDD_A, TDD_A
	-121
	-50

	
	
	
	
	FDD_B
	-120.5
	-50

	
	
	
	
	FDD_C, TDD_C
	-120
	-50

	
	
	
	
	FDD_D
	-119.5
	-50

	
	
	
	
	FDD_E, TDD_E
	-119
	-50

	
	
	
	
	FDD_F
	-118.5
	-50

	
	
	
	
	FDD_G
	-118
	-50

	
	
	
	
	FDD_H
	-117.5
	-50

	
	
	
	
	FDD_N
	-114.5
	-50

	(16
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 15
	4
	Note 4
	Note 4
	Note 4

	(10
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 25
	≥ 2
	Note 4
	Note 4
	Note 4

	(9
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 50
	≥ 1
	Note 4
	Note 4
	Note 4

	(8
	(PRS Ês/Iot)ref ≥-6dB

and

(PRS Ês/Iot)i ≥-13dB
	( 75
	≥ 1
	Note 4
	Note 4
	Note 4

	NOTE 1:
This minimum Io condition is expressed as the average Io per RE over all REs in an OFDM symbol.

NOTE 2:
Ts is the basic timing unit defined in TS 36.211 [16].

NOTE 3:
PRS bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in [24].

NOTE 4:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding requirement with the PRS bandwidth ≥ 6 RB.

NOTE 5:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 6:
The Io is defined in PRS positioning subframes. The same Io range applies to PRS and non-PRS symbols. Io levels are different in PRS and non-PRS symbols within the same subframe.

NOTE 7:
If a CA capable UE is configured with one or two SCell(s), the serving cell channel bandwidth is the minimum of the serving cell channel bandwidths in the component carriers involved in the RSTD measurement. If any of the serving cells is not involved in this RSTD measurement for CA, the channel bandwidth of that serving cell is not included in the determination of the minimum PRS bandwidth.

NOTE 8:
E-UTRA operating band groups are as defined in Section 3.5.


--- End of Change 2 ---
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