Page 1



3GPP TSG-RAN WG4 Meeting #83













         R4-1705001
Hangzhou, China, 15th – 19th May, 2017
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	36.133
	CR
	4894
	rev
	-
	Current version:
	14.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	


	

	Title:

	CR on inter frequency RSTD measurement requirement for FeMTC

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R4

	
	

	Work item code:
	LTE_feMTC-Core
	
	Date:
	2017-05-05

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	A new PRS design has been agreed in RAN1#87 meeting. LS(R1-1613760) from RAN1 has been sent to RAN4. New RRM requirement for eNB-IOT OTDOA is needed.

	
	

	Summary of change:
	Introduce inter RSTD measurement requirement for FeMTC.

	
	

	Consequences if not approved:
	The inter RSTD is not supported for FeMTC

	
	

	Clauses affected:
	8. x1.2.4 (new), 8. x1.3.4 (new)

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	

	affected:
	X
	
	 Test specifications
	TS 36.521-3

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	


<< Start of Change 1>>
8.x1.2.4
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M1 UE in CEModeA
All inter-frequency RSTD measurement requirements specified in Sections 8.x1.2.4 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.x1.2.4 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.z1 are available for RSTD measurements in the measured and reference cell.
8.x1.2.4.1
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 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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 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16], if a cell is configured  with multiple PRS configuration period, 
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 equals to the largest PRS configuration period
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 is the number of PRS positioning occasions as defined in Table 8.x1.2.4.1-1, 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 number of NPRS subframes within a NPRS occasion,
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is the number of NPRS subframes required. 
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Table 8.x1.2.4.1-1: Number of PRS positioning occasions within 
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	Note 1: When only inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.

Note 2: When inter-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.a1.b2.

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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where:
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is the number of times the inter-frequency handover occurs during
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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.

8.1.2.5.1.1
RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. 
8.x1.2.4.2
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 total time for detecting and measuring at least n cells,
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 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16], if a cell is configured  with multiple PRS configuration period, 
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 is the number of PRS positioning occasions as defined in Table 8.x1.2.4.2-1, 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 number of NPRS subframes within a NPRS occasion,
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is the number of NPRS subframes required. 
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Table 8.x1.2.4.2-1: Number of PRS positioning occasions within 
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	Note 1: When only inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.

Note 2: When inter-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.a1.b2.

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.x1.2.4.2) 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.x1.2.4.2-2.

Table 8.x1.2.4.2-2: 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

	24,96
	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.x1.2.4.2.1
RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. When the UE is configured to perform SRS carrier based switching, an additional delay can be expected.
8.x1.2.4.3
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.x1.2.4.1 also apply for this section provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.a1.b2 are available for RSTD measurements in the measured and reference cells.
<< End of Change 1>>
<< Start of Change 2>>
8.x1.3.4
E-UTRAN OTDOA Inter-Frequency RSTD Measurements for Cat-M1 UE in CEModeB
All inter-frequency RSTD measurement requirements specified in Sections 8.x1.3.4 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.x1.3.4 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.z1 are available for RSTD measurements in the measured and reference cell.
8.x1.3.4.1
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 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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 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16], if a cell is configured  with multiple PRS configuration period, 
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 is the number of PRS positioning occasions as defined in Table 8.x1.3.4.1-1, 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 number of NPRS subframes required. 
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Table 8.x1.3.4.1-1: Number of PRS positioning occasions within 
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	Note 1: When only inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.

Note 2: When inter-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.a1.b2.

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: image89.wmf]HO

Cat_M2,

 

DD,

IntraFreqF

 

RSTD

T

) shall be according to the following expression:


[image: image90.wmf]ms

T

T

K

HO

PRS

Cat_M2

 

DD,

IntraFreqF

 

RSTD

HO

Cat_M2,

 

DD,

IntraFreqF

 

RSTD

 

T

T

+

´

+

=

,

where:


[image: image91.wmf]K

is the number of times the inter-frequency handover occurs during
[image: image92.wmf]HO

Cat_M2,

 

DD,

IntraFreqF

 

RSTD

T

.


[image: image93.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.

8.1.2.5.1.1
RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. 
8.x1.3.4.2
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 total time for detecting and measuring at least n cells,
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 is the cell-specific positioning subframe configuration period as defined in TS 36.211 [16], if a cell is configured  with multiple PRS configuration period, 
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is the number of NPRS subframes required. 
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Table 8.x1.3.4.1-1: Number of PRS positioning occasions within 
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	Note 1: When only inter-frequency RSTD measurements are performed over cells belonging to the serving FDD carrier frequency f1.

Note 2: When inter-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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(-15 dB for all Frequency Bands for the reference cell,
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(-15 dB for all Frequency Bands for neighbour cell i,
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 conditions apply for all subframes of at least 
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 is as defined in Clause 8.x1.3.4.1-1.

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.a1.b2.

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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) shall be according to the following expression:
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where:
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 is the number of times the inter-frequency handover occurs during
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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.x1.3.4.2) 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.x1.3.4.2-2.

Table 8.x1.3.4.2-2: 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, 96
	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.x1.3.4.2.1
RSTD Measurement Reporting Delay

This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report. When the UE is configured to perform SRS carrier based switching, an additional delay can be expected.
8.x1.3.4.3
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.x1.3.4.1 also apply for this section provided the following conditions are met:

-
all positioning subframes indicated in the OTDOA assistance data and specified in Section 9.1.a1.b2 are available for RSTD measurements in the measured and reference cells.
<< End of Change 2>>
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