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--- Start of Change 1 ---
3.6.1.2
Applicability of requirements with CRS muting for UE category M1
If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the CRS is transmitted during the active time periods at the following frequency locations within the cell bandwidth:

· over the part of the cell bandwidth where the UE reception is configured, and
· 2 additional PRBs where each one is adjacent to the UE configured bandwidth for reception, and
· 6 PRBs within the center of the cell bandwidth
During the inactive periods (T2), CRS is transmitted over at least 6 PRBs within center of the cell bandwidth. 
The CRS is transmitted over the part of the cell bandwidth where the UE reception is configured during at least N1 number of subframes immediately before and N2 number of subframes immediately after the T1 time period, which are excluded for the inactive time periods T2. The values of the parameters T1, T2 and N1 are specified for relevant requirements in their corresponding sections. 
In addition, if UE is not pre-provisioned with EARFCN and geographical informaiton [1, 53], CRS is transmitted in 1 subframe every [10] ms over full cell bandwidth.
If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the requirements for UE category M1 in this specification shall be met
· for UE not configured with DRX or eDRX_CONN, the requirements being non-DRX requirements and no inactive time periods T2 are assumed for the UE;
· for UE configured with DRX or eDRX_CONN, provided the active time periods T1 comprise the periods where the UE is not using DRX, while N1=1 subframe.
· For UE receiving PDSCH receptions containing SI messages, provided CRS are available in the concerned cell in all subframes containing SI which are comprised in the active time periods T1, with N1=N2=1 subframe.

· For UE receiving random access MSG2 and MSG4, provided that N1=1.
· for UE performing MPDCCH monitoring, provided CRS are available in the concerned cell in all MPDCCH subframes configured for the UE which are comprised in the active time periods T1, with N1=1 subframes before the MPDCCH subframes.
· for UE operating in HD-FDD mode, provided CRS are available in the concerned cell during UL gaps occurring during UL transmission as defined in [16], with N1=N2=0 subframes before and after the UL gaps occurring during UL transmission which are comprised in the active time periods T1 within the UE measurement bandwidth;

· provided the UE is configured with measurement gap also for the serving cell measurements according to gap pattern ID # 0 or gap pattern ID # 1 defined in Table 8.1.2.1-1.
3.6.1.3
Applicability of requirements with CRS muting for UE category M2

If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the CRS is transmitted during the active time periods at the following frequency locations within the cell bandwidth:

· over the part of the cell bandwidth where the UE reception is configured, and

· at least K number of PRBs within the center of the cell bandwidth indicated by the system information broadcast [2]. 
During the inactive periods (T2), CRS is transmitted over at least K number of PRBs within center of the cell bandwidth. The UE acquires the values of K from system information broadcast [2] and defined as in Table 3.6.1.3-1.

Table 3.6.1.3-1: Number of PRBs (K) containing CRS within the center of cell BW
	TBD[2]
	 K

	‘0’
	6 PRBs

	‘1’
	24 PRBs


The CRS is transmitted over the part of the cell bandwidth where the UE reception is configured during at least N1 number of subframes immediately before the T1 time period, which are excluded for the inactive time periods T2. The values of the parameters T1, T2 and N1 are specified for relevant requirements in their corresponding sections. 

In addition, if UE is not pre-provisioned with EARFCN and geographical informaiton [1, 53], CRS is transmitted in 1 subframe every [10] ms or [20] ms over full cell bandwidth if the bandwidth of K is 6 PRBs or 24 PRBs respectively.
If network has indicated that CRS muting is enabled in a cell using the system information broadcast [2], the requirements for UE category M2 in this specification shall be met

· for UE not configured with DRX or eDRX_CONN, the requirements being non-DRX requirements and no inactive time periods T2 are assumed for the UE;

· for UE configured with DRX or eDRX_CONN, provided the active time periods T1 comprise the periods where the UE is not using DRX, while N1=1 subframe.

· For UE receiving PDSCH receptions containing SI messages, provided CRS are available in the concerned cell in all subframes containing SI which are comprised in the active time periods T1, with N1= 1 subframe.

· For UE receiving random access MSG2 and MSG4, provided that N1=1.

· for UE performing MPDCCH monitoring, provided CRS are available in the concerned cell in all MPDCCH subframes configured for the UE which are comprised in the active time periods T1, with N1=1 subframes before the MPDCCH subframes.

· for UE operating in HD-FDD mode, provided CRS are available in the concerned cell during UL gaps occurring during UL transmission as defined in [16], with N1=N2=0 subframes before and after the UL gaps occurring during UL transmission which are comprised in the active time periods T1 within the UE measurement bandwidth;

· provided the UE is configured with measurement gap also for the serving cell measurements according to gap pattern ID # 0 or gap pattern ID # 1 defined in Table 8.1.2.1-1.
--- End of Change 1 ---
--- Start of Change 2 ---
8.13.2.3
E-UTRAN OTDOA Intra-Frequency RSTD Measurements for Cat-M1 UE in CEModeA

All intra-frequency RSTD measurement requirements specified in Sections 8.13.2.3 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2]. All the measurement requirements specified in Sections 8.13.2.3 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells:

-
with the single PRS configuration for the reference cell and all the neighbour cells and

-
with the measurement gap pattern ID #0 specified in Clause 8.1.2.1 if the PRS bandwidth is less than the bandwidth of the cell used for the RSTD measurement in which case gaps are required

Editor’s Note: Intra-frequency RSTD measurement period when measurement gaps are required for the intra-frequency RSTD measurement shall be defined for FDD, TDD and HD-FDD in sections 8.13.2.3.1, 8.13.2.3.2 and 8.13.2.3.3 respectively.
If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

--- End of Change 2 ---
--- Start of Change 3 ---
8.13.2.4
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M1 UE in CEModeA

All inter-frequency RSTD measurement requirements specified in Sections 8.13.2.4 shall apply, provided that
-
the UE is capable of inter-frequency RSTD measurements for OTDOA [24], and

-
either the measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of conducting inter-frequency measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.13.2.4 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.21.17 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.13.2.4 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.

If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

--- End of Change 3 ---
--- Start of Change 4 ---
8.13.2.5.7
E-UTRAN FDD UE Rx-Tx Time Difference Measurements for UE category M1 in CEModeA

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be 480 ms.
When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasure_FDD_UE_Rx_Tx1) of the UE Rx-Tx time difference measurement shall be as specified in table 8.13.2.5.7-1.

Table 8.13.2.5.7-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_FDD_UE_Rx_Tx1 (s) (DRX cycles)

	< 0.128
	0.48 (Note1)

	0.128 ≤ DRX-cycle ≤ 2.56
	Note2 (5)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_FDD_UE_Rx_Tx3 as defined in the following expression:


Tmeasure_FDD_UE_Rx_Tx3 = (K+1)*(Tmeasure_FDD_UE_Rx_Tx1) + K*TPCcell_change_handover
Where:

K is the number of times the PCell is changed over the measurement period (Tmeasure_FDD_UE_Rx_Tx3),

TPCell_change_handover is the time necessary to change the PCell due to handover.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.21.19.
If CRS muting is enabled in a cell for which the UE performs UE Rx-Tx time difference measurement, the UE shall perform the UE Rx-Tx time difference measurements and meet all the requirements in this section, provided the CRS are available within UE bandwiwidth in the serving cell during the UE Rx-Tx time difference measurement period. 
8.13.2.5.7.1
UE Rx-Tx Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.21.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.13.2.5.7.

8.13.2.5.8
E-UTRAN TDD UE Rx-Tx Time Difference Measurements for UE category M1 in CEModeA

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be 480 ms.
When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasure_TDD_UE_Rx_Tx1) of the UE Rx-Tx time difference measurement shall be as specified in table 8.13.2.5.8-1.

Table 8.13.2.5.8-1: TDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_TDD_UE_Rx_Tx1 (s) (DRX cycles)

	< 0.128
	0.48 (Note1)

	0.128 ≤ DRX-cycle ≤ 2.56
	Note2 (5)

	Note1:
Number of DRX cycle depends upon the DRX cycle in use

Note2:
Time depends upon the DRX cycle in use


If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_TDD_UE_Rx_Tx3 as defined in the following expression:

Tmeasure_TDD_UE_Rx_Tx3 = (K+1)*(Tmeasure_TDD_UE_Rx_Tx1) + K*TPCell_change_handover
Where:

K is the number of times the PCell is changed over the measurement period (Tmeasure_TDD_UE_Rx_Tx3),

TPCell_change_handover is the time necessary to change the PCell due to handover.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.21.19.
If CRS muting is enabled in a cell for which the UE performs UE Rx-Tx time difference measurement, the UE shall perform the UE Rx-Tx time difference measurements and meet all the requirements in this section, provided the CRS are available within UE bandwiwidth in the serving cell during the UE Rx-Tx time difference measurement period. 
8.13.2.5.8.1
UE Rx-Tx Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.21.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.13.2.5.8.
8.13.2.5.9
E-UTRAN HD-FDD UE Rx-Tx Time Difference Measurements for UE category M1 in CEModeA

The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands.
The requirements defined in clause 8.13.2.5.7 also apply for this section except the measurement reporting requirements provided the following conditions are met:

-
At least one downlink and one uplink subframes per radio frame are available for the UE Rx-Tx time difference measurement in the measured cell.
-
at least downlink subframe # 0 or downlink subframe # 5 per radio frame of an intra-frequency cell to be identified by the UE is available at the UE;
-
SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band

8.13.2.5.9.1
UE Rx-Tx Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.21.19.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.13.2.5.9.

--- End of Change 4 ---
--- Start of Change 5 ---
8.13.3.3
E-UTRAN OTDOA Intra-Frequency RSTD Measurements for Cat-M1 UE in CEModeB

All intra-frequency RSTD measurement requirements specified in Sections 8.13.3.3 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].
All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.21.21 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.13.3.3 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.

If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

--- End of Change 5 ---
--- Start of Change 6 ---
8.13.3.7
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M1 UE in CEModeB

All inter-frequency RSTD measurement requirements specified in Sections 8.13.3.7 shall apply, provided that
-
the UE is capable of inter-frequency RSTD measurements for OTDOA [24], and

-
either the measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of conducting inter-frequency measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.13.3.7 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.21.18 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.13.3.7 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.

If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

--- End of Change 6 ---
--- Start of Change 7 ---
8.16.2
Requirements for UE category M2 with CE mode A
8.16.2.1
E-UTRAN FDD UE Rx-Tx Time Difference Measurements for UE category M2 in CEModeA

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be 480 ms.
When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasure_FDD_UE_Rx_Tx1) of the UE Rx-Tx time difference measurement shall be as specified in table 8.16.2.1-1.

Table 8.16.2.1-1: FDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_FDD_UE_Rx_Tx1 (s) (DRX cycles)

	< 0.128
	0.48 (Note1)

	0.128 ≤ DRX-cycle ≤ 2.56
	Note2 (5)

	Note 1:
Number of DRX cycle depends upon the DRX cycle in use

Note 2:
Time depends upon the DRX cycle in use


If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_FDD_UE_Rx_Tx3 as defined in the following expression:


Tmeasure_FDD_UE_Rx_Tx3 = (K+1)*(Tmeasure_FDD_UE_Rx_Tx1) + K*TPCcell_change_handover
Where:

K is the number of times the PCell is changed over the measurement period (Tmeasure_FDD_UE_Rx_Tx3),

TPCell_change_handover is the time necessary to change the PCell due to handover.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX or eDRX_CONN is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.25.3.
If CRS muting is enabled in a cell for which the UE performs UE Rx-Tx time difference measurement, the UE shall perform the UE Rx-Tx time difference measurements and meet all the requirements in this section, provided the CRS are available within UE bandwiwidth in the serving cell during the UE Rx-Tx time difference measurement period. 
8.16.2.1.1
UE Rx-Tx Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.16.2.1.

8.16.2.2
E-UTRAN TDD UE Rx-Tx Time Difference Measurements for UE category M2 in CEModeA

When no DRX is used the physical layer measurement period of the UE Rx-Tx time difference measurement shall be 480 ms.
When DRX is used in RRC_CONNECTED state the physical layer measurement period (Tmeasure_TDD_UE_Rx_Tx1) of the UE Rx-Tx time difference measurement shall be as specified in table 8.16.2.2-1.

Table 8.16.2.2-1: TDD UE Rx-Tx time difference measurement requirement when DRX is used

	DRX cycle length (s)
	Tmeasure_TDD_UE_Rx_Tx1 (s) (DRX cycles)

	< 0.128
	0.48 (Note1)

	0.128 ≤ DRX-cycle ≤ 2.56
	Note2 (5)

	Note 1:
Number of DRX cycle depends upon the DRX cycle in use

Note 2:
Time depends upon the DRX cycle in use


If the UE is performing UE Rx-Tx time difference measurement while the PCell is changed due to the handover then the UE shall restart the Rx-Tx measurement on the new cell. In this case the UE shall also meet the UE Rx-Tx time difference measurement and accuracy requirements. However the physical layer measurement period of the UE Rx-Tx measurement shall not exceed Tmeasure_TDD_UE_Rx_Tx3 as defined in the following expression:

Tmeasure_TDD_UE_Rx_Tx3 = (K+1)*(Tmeasure_TDD_UE_Rx_Tx1) + K*TPCell_change_handover
Where:

K is the number of times the PCell is changed over the measurement period (Tmeasure_TDD_UE_Rx_Tx3),

TPCell_change_handover is the time necessary to change the PCell due to handover.

The measurement accuracy for the UE Rx-Tx time difference measurement when DRX or eDRX_CONN is used as well as when no DRX is used shall be as specified in the sub-clause 9.1.25.3.
If CRS muting is enabled in a cell for which the UE performs UE Rx-Tx time difference measurement, the UE shall perform the UE Rx-Tx time difference measurements and meet all the requirements in this section, provided the CRS are available within UE bandwiwidth in the serving cell during the UE Rx-Tx time difference measurement period. 
8.16.2.2.1
UE Rx-Tx Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.16.2.2.
8.16.2.2a
E-UTRAN HD-FDD UE Rx-Tx Time Difference Measurements for UE category M2 in CEModeA

The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands.
The requirements defined in clause 8.16.2.1 also apply for this section except the measurement reporting requirements provided the following conditions are met:

-
At least one downlink and one uplink subframes per radio frame are available for the UE Rx-Tx time difference measurement in the measured cell.
-
at least downlink subframe # 0 or downlink subframe # 5 per radio frame of an intra-frequency cell to be identified by the UE is available at the UE;
-
SCH_RP and SCH Ês/Iot according to Annex Table B.2.14-2 for a corresponding Band
If CRS muting is enabled in a cell for which the UE performs UE Rx-Tx time difference measurement, the UE shall perform the UE Rx-Tx time difference measurements and meet all the requirements in this section, provided the CRS are available within UE bandwiwidth in the serving cell during the UE Rx-Tx time difference measurement period. 
8.16.2.2a.1
UE Rx-Tx Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive ECID-RequestLocationInformation message and the point when the UE starts to transmit the measurement report over the air interface. 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: pusch-maxNumRepetitionCEmodeA x TTIDCCH, where pusch-maxNumRepetitionCEmodeA [2] is the maximum number of PUSCH repetitions configured for the UE in CE Mode A provided that pusch-maxNumRepetitionCEmodeA >1, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than the physical layer measurement period defined in Clause 8.16.2.2a.

8.16.2.3
E-UTRAN OTDOA Intra-Frequency RSTD Measurements for Cat-M2 UE in CEModeA

All intra-frequency RSTD measurement requirements specified in Sections 8.16.2.3 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].
All the measurement requirements specified in Sections 8.16.2.3 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.
If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

8.16.2.3.1
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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TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.16.2.3.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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 8.16.2.3.1-1.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.4.

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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Figure 8.16.2.3.1-1: 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.

8.16.2.3.1.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.4.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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8.16.2.3.2
E-UTRAN TDD 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 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 largest among all the measured cells.

TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.16.2.3.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.4.

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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 is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency handover.

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.

The intra-frequency requirements in this clause (8.16.2.3.2) shall apply for all TDD special subframe configurations specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.16.2.3.2-2.

Table 8.16.2.3.2-2: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6,
	1, 2, 3, 4 and 5

	25
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].


8.16.2.3.2.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.4.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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8.16.2.3.3
E-UTRAN HD-FDD Intra-Frequency OTDOA Measurements
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].

The requirements defined in clause 8.16.2.3.1 also apply for this section except the reporting delay requirement provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.25.4 are available for RSTD measurements in the measured and reference cells.

8.16.2.3.3.1
RSTD Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.4.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than measurement period defined in Clause 8.16.2.3.3.

8.16.2.4
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M2 UE in CEModeA

All inter-frequency RSTD measurement requirements specified in Sections 8.16.2.4 shall apply, provided that
-
the UE is capable of inter-frequency RSTD measurements for OTDOA [24], and

-
either the measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of conducting inter-frequency measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.16.2.4 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.25.1 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.16.2.4 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.
If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

8.16.2.4.1
E-UTRAN FDD Inter-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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is the total time for detecting and measuring at least n cells,
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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 minimum number of PRS subframes per cell measurement as specified in Section 9.1.25.3.
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 is the largest among all the measured cells.

TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.13.2.3.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.1.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency handover.

Furthermore, due to the inter-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.

8.16.2.4.1.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.1.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
[image: image116.wmf]Cat_M

 

DD,

IntraFreqF

 

RSTD

T

  defined in Clause 8.16.2.4.1.

8.16.2.4.2
E-UTRAN TDD Inter-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 inter-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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 is the minimum number of PRS subframes per cell measurement as specified in Section 9.1.25.3.
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 is the largest among all the measured cells.

TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.13.2.3.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.1.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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 is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency handover.

Furthermore, due to the inter-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.

The inter-frequency requirements in this clause (8.16.2.4.2) shall apply for all TDD special subframe configurations specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.16.2.4.2-2.

Table 8.16.2.4.2-2: TDD uplink-downlink subframe configurations applicable for TDD inter-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].


8.16.2.4.2.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.1.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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8.16.2.4.3
E-UTRAN HD-FDD Inter-Frequency OTDOA Measurements
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].

The requirements defined in clause 8.16.2.4.1 also apply for this section except reporting delay requirement provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.25.1 are available for RSTD measurements in the measured and reference cells.
8.16.2.4.3.1
RSTD Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.1.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than measurement period as  defined in Clause 8.16.2.4.3.

8.16.3
Requirements for UE category M2 with CE mode B
8.16.3.1
E-UTRAN OTDOA Intra-Frequency RSTD Measurements for Cat-M2 UE in CEModeB

All intra-frequency RSTD measurement requirements specified in Sections 8.16.3.1 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].
All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.25.5 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.16.3.1 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.
If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

8.16.3.1.1
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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[image: image162.wmf]D

+

-

×

=

)

1

(

T

Cat_M

 

DD,

IntraFreqF

 

RSTD

M

T

PRS

+ TMIB ms,
where

[image: image163.wmf]Cat_M

 

DD,

IntraFreqF

 

RSTD

T

is the total time for detecting and measuring at least n cells,
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 is the number of PRS positioning occasions as defined in Table 8.16.3.1.1-1, where 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 largest among all the measured cells.

TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.16.3.1.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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 8.16.3.1.1-1.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.5.

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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is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency handover.
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Figure 8.16.3.1.1-1: 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.

8.16.3.1.1.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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8.16.3.1.2
E-UTRAN TDD 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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is the total time for detecting and measuring at least n cells,
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 is the number of PRS positioning occasions as defined in Table 8.16.3.1.1-1, where 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 minimum number of PRS subframes per cell measurement as specified in Section 9.1.25.5.
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 is the largest among all the measured cells.

TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.16.3.1.2-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.5.

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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 is the time during which the intra-frequency RSTD measurement may not be possible due to intra-frequency handover.

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.

The intra-frequency requirements in this clause (8.16.3.1.2) shall apply for all TDD special subframe configurations specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.16.3.1.2-2.

Table 8.16.3.1.2-2: TDD uplink-downlink subframe configurations applicable for TDD intra-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	25
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].


8.16.3.1.2.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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  defined in Clause 8.16.3.1.2.

8.16.3.1.3
E-UTRAN HD-FDD Intra-Frequency OTDOA Measurements
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].

The requirements defined in clause 8.16.3.1.1 also apply for this section except the reporting delay requirement provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.25.5 are available for RSTD measurements in the measured and reference cells.

8.16.3.1.3.1
RSTD Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.5.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than measurement period defined in Clause 8.16.3.1.3.

8.16.3.2
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M2 UE in CEModeB

All inter-frequency RSTD measurement requirements specified in Sections 8.16.3.2 shall apply, provided that
-
the UE is capable of inter-frequency RSTD measurements for OTDOA [24], and

-
either the measurement gap pattern ID # 0 specified in Clause 8.1.2.1 is used or the UE supports capability of conducting inter-frequency measurements without gaps.

All inter-frequency RSTD measurement requirements specified in Sections 8.16.3.2 shall apply without DRX as well as for any DRX and eDRX_CONN cycles specified in TS 36.331 [2].

All positioning subframes indicated in the OTDOA assistance data and specified in sub-clause 9.1.25.2 are available for RSTD measurements in the measured and reference cell.

All the measurement requirements specified in Sections 8.16.3.2 shall apply provided that the UE is configured with the single PRS configuration for the reference cell and all the neighbour cells.
If CRS muting is enabled in a cell for which the UE performs RSTD measurements, the UE shall perform RSTD measurements and meet all the requirements in this section, provided the CRS are available within at least the PRS bandwidth in the subframes with PRS during all positioning occasions within the RSTD measurement period.

8.16.3.2.1
E-UTRAN FDD Inter-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 
[image: image233.wmf]Cat_M

 

DD,

InterFreqF

 

RSTD

T

 ms as given below (see also Figure 8.x1.2.3.1-1):
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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 
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 equals to MGRP; MGRP is the Measurement Gap Repetition Period as defined in section 8.1.2.1,
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 is the number of PRS positioning occasions as defined in Table 8.13.2.3.1-1, where 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 minimum number of PRS subframes per cell measurement as specified in Section 9.1.25.2.
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 is the largest among all the measured cells.
TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.13.2.3.1-1: Number of PRS positioning occasions within 
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	Positioning subframe configuration period 
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	f1 and f2 Note2
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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 conditions apply for all subframes of at least 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.2.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
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is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency handover.

Furthermore, due to the inter-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.

8.16.3.2.1.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.2.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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8.16.3.2.2
E-UTRAN TDD Inter-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 inter-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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is the total time for detecting and measuring at least n cells,
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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 minimum number of PRS subframes per cell measurement as specified in Section 9.1.25.2.
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 is the largest among all the measured cells.
TMIB is the time required for acquiring the MIB information of the target cell. TMIB = 0 if the SFN of at least one cell in OTDOA assistance data is known to the UE.

Table 8.13.2.3.1-1: Number of PRS positioning occasions within 
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	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 and all the neighbor cells i out of at least (n-1) neighbor cells within 
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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.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.25.2.

If the inter-frequency handover occurs while inter-frequency RSTD measurements are being performed then the UE shall complete the ongoing OTDOA measurement session. The UE shall also meet the inter-frequency OTDOA measurement and accuracy requirements. However in this case the RSTD measurement period (
[image: image315.wmf]HO

Cat_M,

 

DD,

InterFreqT

 

RSTD

T

) shall be according to the following expression:



[image: image316.wmf]ms

T

T

K

HO

PRS

Cat_M

 

DD,

InterFreqT

 

RSTD

HO

Cat_M,

 

DD,

InterFreqT

 

RSTD

 

T

T

+

´

+

=

,

where:


[image: image317.wmf]K

 is the number of times the inter-frequency handover occurs during
[image: image318.wmf]HO

Cat_M,

 

DD,

InterFreqT

 

RSTD

T

,


[image: image319.wmf]HO

T

 is the time during which the inter-frequency RSTD measurement may not be possible due to inter-frequency handover.

Furthermore, due to the inter-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.

The inter-frequency requirements in this clause (8.16.3.2.2) shall apply for all TDD special subframe configurations specified in TS 36.211 [16] and for the TDD uplink-downlink configurations as specified in Table 8.16.3.2.2-2.

Table 8.16.3.2.2-2: TDD uplink-downlink subframe configurations applicable for TDD inter-frequency requirements

	PRS Transmission Bandwidth [RB]
	Applicable TDD uplink-downlink configurations 

	6
	1, 2, 3, 4 and 5

	24
	0, 1, 2, 3, 4, 5 and 6

	Note:
Uplink-downlink configurations are specified in Table 4.2-2 in TS 36.211 [16].


8.16.3.2.2.1
RSTD Measurement Reporting Delay

Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.2.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than 
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  defined in Clause 8.16.3.2.2.

8.16.3.2.3
E-UTRAN HD-FDD Inter-Frequency OTDOA Measurements
The requirements in this section are applicable for the UE which supports half duplex operation on one or more supported frequency bands [2].

The requirements defined in clause 8.16.3.2.1 also apply for this section except reporting delay requirement provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.25.2 are available for RSTD measurements in the measured and reference cells.
8.16.3.2.3.1
RSTD Measurement Reporting Delay
Reported measurement contained in event triggered measurement reports shall meet the requirements in sections 9.1.25.2.

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

The measurement reporting delay is defined as the time between the point when UE receive both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in TS 36.355 [24], and the point when the UE starts to transmit the measurement report over the air interface. 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 PUSCH repetitions configured for the UE, othwerwise uncertainty is defined as 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resoureces for UE to send the measurement report.

The measurement reporting delay shall be less than measurement period as defined in Clause 8.16.3.2.3.

--- End of Change 7 ---
--- Start of Change 8 ---
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3GPP TS 45.008: "Radio subsystem link control".
[9]
3GPP TS 45.005: "Radio transmission and reception".

[10]
3GPP TS 45.010: "Radio subsystem synchronization".

[11]
3GPP2 C.S0024-B: "cdma2000 High Rate Packet Data Air Interface Specification".

[12]
3GPP2 C.S0002-D: "Physical Layer Standard for cdma2000 Spread Spectrum Systems - Release A".

[13]
3GPP2 C.S0033-B: "Recommended Minimum Performance Standards for cdma2000 High Rate Packet Data Access Terminal".

[14]
3GPP2 C.S0011-C: "Recommended Minimum Performance Standards for cdma2000 Spread Spectrum Mobile Stations".

[15]
3GPP2 C.S0005-D: Upper Layer (Layer 3) Signaling Specification for cdma2000 Spread Spectrum Systems

[16]
3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation”

[17]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".

[18]
3GPP TS 25.133: "Requirements for Support of Radio Resource Management (FDD)".

[19]
3GPP TS 25.123: "Requirements for Support of Radio Resource Management (TDD)".

[20]
3GPP TS 25.214: "Physical layer procedures (FDD)".

[21]
3GPP TS 36. 212 "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding".

[22]
3GPP TS 36.302: "Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer".

[23]
3GPP TS 36.521-3: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource Management conformance testing".

[24]
3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".

[25]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2"

[26]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[27]
3GPP TS 37.320: "Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2"

[28]
3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)".

[29]
3GPP TS 25.101: "UE Radio transmission and reception (FDD)".
[30]
3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception".

[31]
3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".

[32]
IEEE Standard 802.11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications.

[33]
3GPP TS 23.303: "Technical Specification Group Services and System Aspects; Proximity-based services (ProSe); Stage 2".

[34]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".

[35]
3GPP TS 36.171: " Requirements for Support of Assisted Global Navigation Satellite System (A-GNSS)".

[36]
3GPP TS 36.305: " Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".

[37]
3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".

[38]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".

[39]
3GPP TS 38.213: "NR; Physical layer procedures for control".

[40]
3GPP TS 38.215: "NR; Physical layer measurements".

[41]
3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".

[42]
3GPP TS 38.211: "NR; Physical channels and modulation”.

[43]
3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".

[44]
3GPP TS 38. 212 "NR; Multiplexing and channel coding".

[45]
3GPP TS 38.202: "NR; Physical layer services provided by the physical layer".

[46]
3GPP TS 38.300: "NR; Overall description; Stage-2".

[47]
3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[48]
3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".

[49]
3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".

[50]
3GPP TS 38.133: "NR; Requirements for support of radio resource management "

[51]
3GPP TS 38.214: " New Radio (NR); Physical layer procedures".
[53]
3GPP TS 24.368: “Non-Access Stratum (NAS) configuration Management Object (MO)”
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