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10.7
FDD RSTD Measurement Accuracy for 3DL Carrier Aggregation

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-
The Radio frame transmit time offset between some of the cells are not yet specified by RAN 4
-
The Trstd value looks to be wrong and needs to be checked with RAN 4
-
The Test system uncertainties are not yet defined
-
The Test tolerances are not yet defined.
-
The antenna connection diagram is to be defined.
10.7.1
Test purpose

To verify that the FDD RSTD measurement accuracy is within the specified limits.

10.7.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 

10.7.3
Minimum conformance requirements

This section contains RSTD measurement accuracy requirements for a UE configured with one or two downlink  SCell(s). The UE may operate in one of the E-UTRA carrier aggregations listed in TS 36.133 [23] section 8.3.1. The requirements in this section shall apply regardless of whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [17]. The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE defined in TS 36.101 [2].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the same secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, shall meet the inter-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.2.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.14.

10.7.4
Test description

10.7.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidths to be tested: 5MHz, 10 MHz and 20MHz, as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS 36.508 [18] Annex A, Figure group TBD as appropriate.

2.
The general test parameter settings are set up according to Table 10.7.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 10.7.4.3.

5.
There are four synchronized cells on three different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is an SCell on secondary component carrier F2 (RF channel number 2), Cell 3 is an SCell and reference cell on secondary component carrier F3 (RF channel number 3), and Cell 4 is the neighbour cell on F3. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.

Cell 1, Cell 2, Cell 3, and Cell 4 are included in the OTDOA assistance data neighbour cell list.

The assistance data neighbour cell list includes in total 15 cells, where 12 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.3.2).

Note that the measurement gap is not configured in the test because of UE carrier aggregation capability.

6.
The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.

 Note that the related expectedRSTD values to be signalled over LPP are defined in Table 10.7.4.1-1.

Table 10.7.4.1-1: General Test Parameters for RSTD Test for E-UTRAN FDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	SCell 1
	
	Cell 2
	Cell 2 is an SCell on RF channel number 2

	SCell 2 (Assistance data reference cell)
	
	Cell 3
	Cell 3 is an SCell on RF channel number 3

	Neighbour cell
	
	Cell 4
	Cell 4 on RF channel number 3

	Channel Bandwidth (BWchannel)
	MHz
	5,10,20
	

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth)  Note 2
	RB
	5MHz: 25

10MHz: 50

20MHz:100
	PRS are transmitted over the system bandwidth. PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD 

20MHz: R.10 FDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1 (There is no PDSCH allocated in the subframe transmitting PRS) (OCNG Patterns depend on selected channel bandwidth)
	
	5MHz: OP.18 FDD

10MHz: OP.5 FDD

20MHz: OP.13 FDD
	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	PRS configuration Index 
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 Note 2
	
	171 for all cells on PCC

181 for all cells on SCC1

191 for all cells on SCC2
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive positioning downlink subframes 
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 depends on selected channel bandwidth)  Note 2
	
	5MHz: 2

10MHz: 1

20MHz:1
	As defined in 3GPP TS 36.211 [26]

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300

Cells on SCC1: 310

Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0

Cells on SCC1: 0

Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’

Cell 3:’11110000’

Cell 4:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Cell ID Note 2
	
	(Cell ID of cell 4 – Cell ID of cell 3) mod 6 = 3
	PCIs of cell 1 and cell 2 are selected randomly.

	Radio frame transmit time offset between the cells at the UE antenna connector  Note 3 
	(s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	Synchronous cells

	Expected RSTD Note 1
	(s
	Cell 1: -2

Cell 2: 0 

Cell 4: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. Cell 1 and Cell 2 appear at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list.
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Editor’s note: Surely this should be InterFreq? Needs to be checked with RAN 4.
	ms
	[2560] Editor’s note: Assuming this should be InterFreq then this value should be 4960. Needs to be checked with RAN 4.
	Derived according to the RSTD measurement requirements  specified in Section 10.5.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 10.7.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-SubframeOffset”, “slotNumberOffset”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 3, Cell 3: 7, Cell 4: 10. For the values to be used in LPP see Table 10.7.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 3:
The parameter “Radio frame transmit time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.7.4.1.

NOTE 4:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 10.7.4.3-2. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of [2710] ms. This is rounded up to the next allowed LPP value of [3] seconds. Editor’s note: see notes above.


<<  UNCHANGED CONTENT OMITTED >
Table 10.7.5-2: RSTD FDD accuracy requirements for the reported values for Carrier Aggregation

	
	Value Cell 1
	Value Cell 2
	Value Cell 4

	Lowest reported value (depends on selected channel bandwidth)
	5MHz: RSTD_6376+TT

10MHz: RSTD_6377+TT

20MHz: RSTD_6378+TT
	5MHz: RSTD_6315+TT

10MHz: RSTD_6316+TT

20MHz: RSTD_6317+TT
	5MHz: RSTD_6441+TT

10MHz: RSTD_6442+TT

20MHz: RSTD_6443+TT

	Highest reported value(depends on selected channel bandwidth)
	5MHz: RSTD_6396+TT

10MHz: RSTD_6395+TT

20MHz: RSTD_6394+TT
	5MHz: RSTD_6335+TT

10MHz: RSTD_6334+TT

20MHz: RSTD_6333+TT
	5MHz: RSTD_6453+TT

10MHz: RSTD_6452+TT

20MHz: RSTD_6451+TT


For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95% for each of Cell 1, Cell 2 and Cell 4 for each supported channel bandwidth.

<<  UNCHANGED CONTENT OMITTED >

10.8
TDD RSTD Measurement Accuracy for 3DL Carrier Aggregation

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
-
The Radio frame transmit time offset between some of the cells are not yet specified by RAN 4
-
The Trstd value is wrong and needs to be checked with RAN 4
-
The Test system uncertainties are not yet defined
-
The Test tolerances are not yet defined.
-
The antenna connection diagram is to be defined.
10.8.1
Test purpose

To verify that the TDD RSTD measurement accuracy is within the specified limits.

10.8.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 12 and forward that supports UE-assisted OTDOA for 3DL Carrier Aggregation. 

10.8.3
Minimum conformance requirements

This section contains RSTD measurement accuracy requirements for a UE configured with one or two downlink  SCell(s). The UE may operate in one of the E-UTRA carrier aggregations listed in TS 36.133 [23] section 8.3.1. The requirements in this section shall apply regardless of whether the configured downlink secondary cell is activated or deactivated by the MAC-CE command [17]. The requirements apply for bandwidths defined in the bandwidth combination set for the CA configurations supported by the UE defined in TS 36.101 [2].

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the primary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.

The RSTD measurements, which are obtained when both the reference cell and neighbouring cell belong to the same secondary component carrier, shall meet the intra-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.1.

The RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, shall meet the inter-frequency RSTD accuracy requirements defined in TS 36.133 [23] section 9.1.10.2.

The normative reference for this requirement is TS 36.133 [23] clause 9.1.12 and A.9.8.15.

10.8.4
Test description

10.8.4.1
Initial conditions

Test Environment: Normal; as defined in TS 36.508 [18] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [18] clause 4.3.1.1.

Channel bandwidths to be tested: 5MHz, 10 MHz and 20MHz, as defined in TS 36.508 [18] clause 4.3.1.

1.
Connect the SS and AWGN noise sources to the UE antenna connector or antenna connectors as shown in TS 36.508 [18] Annex A, Figure group TBD as appropriate.

2.
The general test parameter settings are set up according to Table 10.8.4.1-1.

3.
Propagation conditions are set according to clause 4.7.2.1.

4.
Message contents are defined in clause 10.8.4.3.

5.
There are four synchronized cells on three different carrier frequencies. Cell 1 is the PCell on primary component carrier F1 (RF channel number 1), Cell 2 is an SCell on secondary component carrier F2 (RF channel number 2), Cell 3 is an SCell and reference cell on secondary component carrier F3 (RF channel number 3), and Cell 4 is the neighbour cell on F3. PCell (Cell 1) is the cell used for connection setup with the power level and mapping set according to TS 36.521-1 [24] Annex C.0 and C.1 as appropriate for this test. Cell 2, Cell 3 and Cell 4 are powered OFF.   

Cell 1, Cell 2, Cell 3, and Cell 4 are included in the OTDOA assistance data neighbour cell list.

The assistance data neighbour cell list includes in total 15 cells, where 12 of the cells are not simulated (dummy cells; as defined in 3GPP TS 37.571‑5 [20], clause 7.3.2).

Note that the measurement gap is not configured in the test because of UE carrier aggregation capability. 

6.
The true RSTD (which is the receive time difference for frame 0 between the two cells as seen at the UE antenna connector) is set to 31 Ts (about 1 s) between Cell 1 and OTDOA assistance data reference cell, Cell 3, and set to -31 Ts (about -1 s) between Cell 2 and OTDOA assistance data reference cell, Cell 3, and set to 92 Ts (about 3 s) between neighbour Cell 4 and OTDOA assistance data reference cell, Cell 3.

 Note that the related expectedRSTD values to be signalled over LPP are defined in Table 10.8.4.1-1.

Table 10.8.4.1-1: General Test Parameters for RSTD Test for E-UTRAN TDD for Carrier Aggregation
	Parameter
	Unit
	Value
	Comment

	PCell
	
	Cell 1
	Cell 1 on RF channel number 1

	SCell 1
	
	Cell 2
	Cell 2 is an SCell on RF channel number 2

	SCell 2 (Assistance data reference cell)
	
	Cell 3
	Cell 3 is an SCell on RF channel number 3

	Neighbour cell
	
	Cell 4
	Cell 4 on RF channel number 3

	Channel Bandwidth (BWchannel)
	MHz
	5,10,20
	

	PRS Transmission Bandwidth (PRS transmission bandwidth depends on selected channel bandwidth)  Note 2
	RB
	5MHz: 25

10MHz: 50

20MHz:100
	PRS are transmitted over the system bandwidth. PRS Bandwidth: bandwidth is as indicated in prs-Bandwidth in the OTDOA assistance data defined in 3GPP TS 36.355 [4].

	PCFICH/PDCCH/PHICH parameters (PCFICH/PDCCH/PHICH parameters depend on selected channel bandwidth)
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	As specified in TS 36.521-3 [25] clause A.2.1

	OCNG Patterns defined in TS 36.521-3 [25] clause D.1 (There is no PDSCH allocated in the subframe transmitting PRS) (OCNG Patterns depend on selected channel bandwidth)
	
	5MHz: OP.10 TDD

10MHz: OP.2 TDD

20MHz: OP.8 TDD
	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols (other than those in the PRS subframes).

	PRS configuration Index 
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 Note 2
	
	171 for all cells on PCC

181 for all cells on SCC1

191 for all cells on SCC2
	This corresponds to periodicity of 320 ms and PRS subframe offset of 
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 DL subframes, as defined in TS 36.211 [26], Table 6.10.4.3-1

	Number of consecutive positioning downlink subframes 
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 depends on selected channel bandwidth)  Note 2
	
	5MHz: 2

10MHz: 1

20MHz:1
	As defined in 3GPP TS 36.211 [26]

	prs-SubframeOffset Note 2
	
	Cells on PCC: 300

Cells on SCC1: 310

Cells on SCC2, except reference cell: 0
	Subframe offset, counted in full subframes. The corresponding parameter in the OTDOA assistance data is prs-SubframeOffset specified in TS 36.355 [4]

	slotNumberOffset Note 2
	
	Cells on PCC: 0

Cells on SCC1: 0

Cells on SCC2, except reference cell: 0
	The slot number offset at the transmitter between a neighbour cell and the assistance data reference cell. The corresponding parameter in the OTDOA assistance data is slotNumberOffset specified in TS 36.355 [4].

	prs-MutingInfo Note 2
	
	Cell 1:‘11110000’
Cell 2:‘11110000’

Cell 3:’11110000’

Cell 4:’11110000’
	See section 6.5.1.2 in 3GPP TS 36.355 [4] for more information

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211 [26]. The same configuration in both cells.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211 [26] and table 8.1.2.5.2-2 in TS 36.133 [23]. The same configuration in both cells.

	Cell ID Note 2
	
	(Cell ID of cell 4 – Cell ID of cell 3) mod 6 = 3
	PCIs of cell 1 and cell 2 are selected randomly.

	Radio frame transmit time offset between the cells at the UE antenna connector  Note 3 
	(s
	Cell 1 to Cell 3: 1
Cell 2 to Cell 3: -1
Cell 4 to Cell 3: 3
	Synchronous cells

	Expected RSTD Note 1
	(s
	Cell 1: -2

Cell 2: 0 

Cell 4: 2

Other neighbour cells: randomly between -3 and 3
	The expected RSTD is what is expected at the receiver. The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD indicator

	Expected RSTD uncertainty for all neighbour cells Note 1
	(s
	5
	The corresponding parameter in the OTDOA assistance data specified in TS 36.355 [4] is the expectedRSTD-Uncertainty index

	CP length Note 2
	
	Normal
	

	DRX
	
	OFF
	

	Number of cells provided in OTDOA assistance data
	
	16
	The list includes the assistance-data-reference cell and 15 other cells. Cell 1 and Cell 2 appear at random places in the first half of the neighbour cell list in the OTDOA assistance data. Cell 4 always appears at random places in the second half of the list.
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Editor’s note: Surely this should be InterFreq (and certainly TDD)? Needs to be checked with RAN 4.
	ms
	[2560] Editor’s note: This should be 4960 if Interfrequency is correct.
	Derived according to the RSTD measurement requirements  specified in Section 10.6.3

	NOTE 1:
Parameters “Expected RSTD” and “Expected RSTD uncertainty for all neighbour cells” are not settable parameters. These are parameters signalled in LPP only. For the values to be used in LPP see Table 10.8.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 2:
Parameters “PRS Transmission Bandwidth”, “PRS configuration index”, “Number of consecutive positioning downlink subframes”, “prs-SubframeOffset”, “slotNumberOffset”, “prs-MutingInfo”, “Cell ID” and “CP length” are settable parameters and also parameters signalled in LPP. The values to be used for “Cell ID” are as follows: Cell 1: 0, Cell 2: 3, Cell 3: 7, Cell 4: 10. For the values to be used in LPP see Table 10.8.4.3-3 and TS 37.571-5 [20], clause 7.3.2.

NOTE 3:
The parameter “Radio frame transmit time offset between the cells at the UE antenna connector” is used to set the “true RSTD” value in step 6 of clause 10.8.4.1.

NOTE 4:
The parameter “
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” is not a settable parameter but is used to set the LPP “time” value in Table 10.8.4.3-2. The value of the LPP time IE is set to 
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 + T ms, where T = 150 ms, giving a value of [2710] ms. This is rounded up to the next allowed LPP value of [3] seconds. Editor’s note: see notes above.


<<  UNCHANGED CONTENT OMITTED >

Table 10.8.5-2: RSTD TDD accuracy requirements for the reported values for Carrier Aggregation

	
	Value Cell 1
	Value Cell 2
	Value Cell 4

	Lowest reported value (depends on selected channel bandwidth)
	5MHz: RSTD_6376+TT

10MHz: RSTD_6377+TT

20MHz: RSTD_6378+TT
	5MHz: RSTD_6315+TT

10MHz: RSTD_6316+TT

20MHz: RSTD_6317+TT
	5MHz: RSTD_6441+TT

10MHz: RSTD_6442+TT

20MHz: RSTD_6443+TT

	Highest reported value(depends on selected channel bandwidth)
	5MHz: RSTD_6396+TT

10MHz: RSTD_6395+TT

20MHz: RSTD_6394+TT
	5MHz: RSTD_6335+TT

10MHz: RSTD_6334+TT

20MHz: RSTD_6333+TT
	5MHz: RSTD_6453+TT

10MHz: RSTD_6452+TT

20MHz: RSTD_6451+TT


For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95% for each of Cell 1, Cell 2 and Cell 4 for each supported channel bandwidth.
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