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4.8
Idle State Positioning Measurement Requirements for UE category NB1

4.8.1
OTDOA Intra-Frequency RSTD Measurements for UE category NB1 for normal coverage
The UE shall follow the procedure for RRC_IDLE state positioning measurements as defined in TS 36.305 [36] section 7.1.3.

When the physical layer cell identities of the neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, 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 [image: image1.wmf]NB
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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 36.355 [24] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the [image: image5.wmf]NPRS
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 equals to the length of the subframe pattern, 
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 is the number of NPRS positioning occasions as defined in Table 4.8.1-1,
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 ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;
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is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS36.355[24] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,
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 is the minimum number of NPRS subframes per cell measurement as specified in Section 9.1.22.10.
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 is the largest among all the measured cells.
Table 4.8.1-1: Number of NPRS positioning occasions within [image: image15.wmf]NB

 

IntraFreq,

 

RSTD

T


	Positioning subframe configuration period [image: image16.wmf]NPRS

T


	Number of NPRS positioning occasions [image: image17.wmf]M



	
	 f1 Note1
	f1 and f2 Note2

	160 ms
	16*[image: image18.wmf]é

ù

NPRS

total

NPRS

N

N

/

_

 
	32*[image: image19.wmf]é

ù

NPRS

total

NPRS

N

N

/

_



	>160 ms
	8*[image: image20.wmf]é

ù

NPRS

total

NPRS

N

N

/

_


	16*[image: image21.wmf]é

ù

NPRS

total

NPRS

N

N

/

_



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

Note 2:
When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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 and all the neighbor cells i out of at least (n-1) neighbor cells within [image: image22.wmf]NB
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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 NPRS.

The time [image: image29.wmf]NB
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 starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The RSTD measurement accuracy for all measured neighbor cells i shall fulfill the requirements specified in sub-clause 9.1.22.10.
4.8.1.1
RSTD Measurement Reporting Delay

The reported measurements contained in the event triggered measurement reports shall meet the requirements in section 9.1.22.10.

The UE shall not send any measurement reports, as long as no reporting criteria are fulfilled.

After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], the UE shall be sent to RRC IDLE state. The measurement reporting delay is defined as the time between the point whenthe UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME. This requirement assumes that the measurement report is not delayed by other RRC 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 Nrepx TTIDCCH, where Nrep [21] is the maximum number of NPUSCH repetitions configured for the UE, otherwise the uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes the delay caused by not having UL resources for the UE to send the measurement report. This measurement reporting delay excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME (including random access procedure) as defined in TS 36.305 [36] for LPP measurement reporting.

The measurement reporting delay shall be less than [image: image30.wmf]NB
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  defined in Clause 4.8.1.

4.8.2
OTDOA Intra-Frequency RSTD Measurements for UE category NB1 for enhanced coverage
The UE shall follow the procedure for RRC_IDLE state positioning measurements as defined in TS 36.305 [36] section 7.1.3.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, 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 [image: image31.wmf]NB

 

IntraFreq,

 

RSTD

T

 ms as given below:

[image: image32.wmf]RSTD IntraFreq,NBNPRS

T (-1)

TMms

=×+D

,

where


[image: image33.wmf]NB

 

IntraFreq,

 

RSTD

T

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 36.355 [24] if Part B subframe configuration is provided; otherwise if only Part A subframe configuration is provided, the [image: image35.wmf]NPRS
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 is the number of NPRS positioning occasions as defined in Table 4.8.2-1,
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 ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;
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is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS 36.355[24] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,
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 is the minimum number of NPRS subframes per cell measurement as specified in Section 9.1.22.12.
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Table 4.8.2-1: Number of NPRS positioning occasions within [image: image45.wmf]NB
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	Note 1:
When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.

Note 2:
When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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 and all the neighbor cells i out of at least (n-1) neighbor cells within [image: image52.wmf]NB
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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 NPRS.

The time [image: image59.wmf]NB
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 starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the message and data have been delivered to the physical layer of the UE, and the UE has entered the RRC_IDLE state.
The RSTD measurement accuracy for all measured neighbor cells i shall fulfill the requirements specified in sub-clause 9.1.22.12.
4.8.2.1
RSTD Measurement Reporting Delay

The reported measurements contained in the event triggered measurement reports shall meet the requirements in section 9.1.22.12.

The UE shall not send any measurement reports, as long as no reporting criteria are fulfilled.

After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], the UE shall be sent to RRC IDLE state. The measurement reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME. This requirement assumes that the measurement report is not delayed by other RRC 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 Nrepx TTIDCCH, where Nrep [21] is the maximum number of NPUSCH repetitions configured for the UE, otherwise the uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes the delay caused by not having UL resources for the UE to send the measurement report. This measurement reporting delay excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME (including random access procedure) as defined in TS 36.305 [36] for LPP measurement reporting.
The measurement reporting delay shall be less than [image: image60.wmf]NB
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  defined in Clause 4.8.2.

4.8.3
OTDOA Inter-Frequency RSTD Measurements for UE category NB1 for normal coverage
The UE shall support NPRS configuration in more than one resource block [24]. The UE shall follow the procedure for RRC_IDLE state positioning measurements as defined in TS 36.305 [36] section 7.1.3.

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.22.11 are available for RSTD measurements in the measured and reference cell.
When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [4], for at least n = 16 cells, including the reference cell within [image: image61.wmf]RSTD InterFreq, NB
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 ms is the measurement time for a single NPRS positioning occasion which includes the sampling time and the processing time;
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is the cell-specific number of NPRS subframes within a NPRS occasion as defined in TS36.355 [24] if Part B subframe configuration is provided; if only Part A subframe configuration is provided, the NPRS occasion length is 10 ms,
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 is the minimum number of NPRS subframes per cell measurement as specified in Section 9.1.22.11.

[image: image71.wmf]NPRS

T

, [image: image72.wmf]NPRS

N

, and , [image: image73.wmf]total

NPRS

N

_

 are the parameters of the same cell, for which [image: image74.wmf]ú

ú

ù

ê

ê

é

×

NPRS

total

NPRS

NPRS

N

N

T

_

 is the largest among all the measured cells.
Table 4.8.1-1: Number of NPRS positioning occasions within [image: image75.wmf]RSTD InterFreq, NB
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	Note 1:
When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.

Note 2:
When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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 and all the neighbor cells i out of at least (n-1) neighbor cells within [image: image82.wmf]RSTD InterFreq, NB
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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 NPRS.

The time [image: image89.wmf]RSTD InterFreq, NB
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 starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The RSTD measurement accuracy for all measured neighbor cells i shall fulfillthe requirements specified in sub-clause 9.1.22.11.
4.8.3.1
RSTD Measurement Reporting Delay

The reported measurement contained in the event triggered measurement reports shall meet the requirements in section 9.1.22.11.

The UE shall not send any measurement reports, as long as no reporting criteria are fulfilled.

After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], the UE shall be sent to RRC IDLE state. The measurement reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME. This requirement assumes that the measurement report is not delayed by other RRC 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 Nrepx TTIDCCH, where Nrep [21] is the maximum number of NPUSCH repetitions configured for the UE, otherwise the uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes the delay caused by not having UL resources for the UE to send the measurement report. This measurement reporting delay excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME (including random access procedure) as defined in TS 36.305 [36] for LPP measurement reporting.
The measurement reporting delay shall be less than [image: image90.wmf]RSTD InterFreq, NB
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  defined in Clause 4.8.3. 
4.8.4
OTDOA Inter-Frequency RSTD Measurements for UE category NB1 for enhanced coverage
The UE shall support NPRS configuration in more than one resource block [24]. The UE shall follow the procedure for RRC_IDLE state positioning measurement as defined in TS 36.305 [36] section 7.1.3.

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.22.13 are available for RSTD measurements in the measured and reference cell.
When the physical layer cell identities of neighbour cells together with the OTDOA assistance data have been provided and the UE has entered the RRC_IDLE state, the UE shall be able to detect and measure inter-frequency RSTD, specified in TS 36.214 [4], for at least n = 16 cells, including the reference cell within [image: image91.wmf]RSTD InterFreq, NB
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 is the minimum number of NPRS subframes per cell measurement as specified in Section 9.1.22.13.
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Table 4.8.1-1: Number of NPRS positioning occasions within [image: image105.wmf]RSTD InterFreq, NB
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	Note 1:
When only intra-frequency RSTD measurements are performed over cells belonging to the serving carrier frequency f1.

Note 2:
When intra-frequency RSTD and inter-frequency RSTD measurements are performed over cells belonging to the serving 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 and all the neighbor cells i out of at least (n-1) neighbor cells within [image: image112.wmf]RSTD InterFreq, NB
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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 NPRS.
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 starts from the point when the UE has received both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the message and data have been delivered to the physical layer of the UE and the UE has entered the RRC_IDLE state.
The RSTD measurement accuracy for all measured neighbor cells i shall fulfillas the requirements specified in sub-clause 9.1.22.13.
4.8.4.1
RSTD Measurement Reporting Delay

The reported measurements contained in the event triggered measurement reports shall meet the requirements in section 9.1.22.13.

The UE shall not send any measurement reports, as long as no reporting criteria are fulfilled.

After receiving both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], the UE shall be sent to RRC IDLE state. The measurement reporting delay is defined as the time between the point when the UE has entered the RRC_IDLE state, and the point when the UE is ready to transmit the measurement report over the air interface and starts to establish a signalling connection with the MME. This requirement assumes that the measurement report is not delayed by other RRC 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 Nrepx TTIDCCH, where Nrep [21] is the maximum number of NPUSCH repetitions configured for the UE, otherwise the uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes the delay caused by not having UL resources for the UE to send the measurement report. This measurement reporting delay excludes any delay caused by RRC connection release before the RRC_IDLE mode measurement. This measurement reporting delay excludes any delay caused by establishing a signalling connection with the MME (including random access procedure) as defined in TS 36.305 [36] for LPP measurement reporting.
The measurement reporting delay shall be less than [image: image120.wmf]RSTD InterFreq, NB
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  defined in Clause 4.8.4.

< End of changes >
