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<Start of first changed section>
11.2
MBS Sensitivity Measurement Accuracy


· 
11.2.1
Test purpose 

The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under target sensitivity conditions. This test will verify the requirements in clause 5.2 of TS 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.2.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

11.2.3
Minimum conformance requirements

The MBS code phase measurement accuracy shall fulfil the requirement given in Table 11.2.3-1. 

Table 11.2.3-1: Accuracy requirements for sensitivity scenario

	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-130
	1.66 ( 10-4
	2.35 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of 
[image: image1.wmf]2

  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [39] clause 5.2 (Sensitivity) and clause A.4.2.

<End of changed section>
<Start of next changed section>
11.2.5
Test requirement

The details of the beacon parameters are in Table 11.2.5-1 and Table 11.2.5-2.

Table 11.2.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Sensitivity test

	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	2
	Beacons transmitted in any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H\

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.2.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.


Table 11.2.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in sensitivity test

	MBS Tx ID

(See Annex H)
	Slot Index

(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	0
	-128

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.


The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.2.5-3.

Table 11.2.5-3: Accuracy requirements for Sensitivity scenario

	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	1.66 ( 10-4
	2.40 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The test tolerances are defined in clauses C.1.4 and C.4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

11.3
MBS Nominal Measurement Accuracy


· 
11.3.1
Test purpose 

The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under ideal conditions. This test will verify the requirements in clauses 5.3 of 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.3.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

11.3.3
Minimum conformance requirements

The MBS code phase measurement accuracy shall fulfil the requirement given in Table 11.3.3-1. 

Table 11.3.3-1: Accuracy requirements for Nominal scenario

	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	5.0 ( 10-5
	7.1 ( 10-5

	Note 1: Provided for reference only

Note 2: To be used for testing


The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of 
[image: image2.wmf]2

  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [39] clause 5.3 (Nominal) and clause A.4.2.

<End of changed section>
<Start of next changed section>
11.3.5
Test requirement

The details of the beacon parameters are in Table 11.3.5-1 and Table 11.3.5-2. 

Table 11.3.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Nominal test

	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	2
	Beacons transmitted in any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN 
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.3.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.


Table 11.3.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Nominal test

	MBS Tx ID 

(See Annex H)
	Slot Index

(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	0
	-30

	Note: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.


The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.3.5-3. 

Table 11.3.5-3: Accuracy requirements for Nominal scenario

	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	5.0 ( 10-5
	7. 6 ( 10-5

	Note 1: Provided for reference only

Note 2: To be used for testing


The test tolerances are defined in clauses C.1.4 and C.4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

11.4
MBS Dynamic Range Measurement Accuracy


· 
11.4.1
Test purpose 

The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits under maximum dynamic range conditions. This test will verify the requirements in clauses 5.4 of TS 37.171 [39] for MBS measurements. The channel type for this test is AWGN, as specified in clause 4.8.2.1. 

11.4.2
Test applicability

This test applies to all types of E-UTRA UE Release 13 and forward that supports UE-assisted MBS.

11.4.3
Minimum conformance requirements

The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.4.3-1. 

Table 11.4.3-1: Accuracy requirements for Dynamic Range scenario

	Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	5.0 ( 10-5
	7.1 ( 10-5

	-130
	1.66 ( 10-4
	2.35 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of 
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  due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [39] clause 5.4 (Dynamic Range) and clause A.4.2.

<End of changed section>
<Start of next changed section>
11.4.5
Test requirement

The details of the beacon parameters are in Table 11.4.5-1 and Table 11.4.5-2. 

Table 11.4.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Dynamic Range test

	Parameter
	Unit
	Value
	Comment

	Number of Beacons
	
	4
	Beacons 1 to 4. Transmitted in any four consecutive beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beaconsNote 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	AWGN 
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 4 beacons uses a different PN code. For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.4.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.


Table 11.4.5-2: MBS Beacon Payload fields, code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Dynamic Range test

	Beacon
	MBS Tx ID

(See Annex H)
	Slot Index

(See Annex H)
	All Other fields (See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	1
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	Beacon 1 to beacon 3: 0 Note 2
	-30 (high power)

	2
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	Beacon 2 to beacon 4: 0 Note 2
	-128 (low power)

	3
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	Beacon 1 to beacon 3: 0 Note 2
	-30 (high power)

	4
	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	Beacon 2 to beacon 4: 0 Note 2
	-128 (low power)

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.
Note 2: The code phase delay difference between beacon 1 and 3 and beacon 2 and 4 shall be set to some non-zero value.


The MBS code phase measurement accuracy shall fulfil the requirements given in Table 11.4.5-3. 

Table 11.4.5-3: Accuracy requirements for Dynamic Range scenario

	Beacon Signal Strength
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	High Power 

(-30 dBm)
	5.0 ( 10-5
	7.6 ( 10-5

	Low Power 
(-130 dBm)
	1.66 ( 10-4
	2.40 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The test tolerances are defined in clauses C.1.4 and C.4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.

11.5
MBS Measurement Accuracy in Multipath 


· 
11.5.1
Test purpose 

The purpose of this test is to verify that the MBS Code Phase measurement accuracy is within the specified limits in a multipath environment. This test will verify the requirements in clause 5.5 of TS 37.171 [39] for MBS measurements. The channel type for the test is EPA  5 Hz, as specified in clause 4.8.2.2. 

11.5.2
Test applicability

This test applies to all types of E-UTRA UE release 13 and forward that supports UE-assisted MBS.

11.5.3
Minimum conformance requirements

The MBS code phase measurement accuracy shall fulfil the requirements in Table 11.5.3-1.

Table 11.5.3-1: Accuracy requirements for Multipath scenario

	Direct Path Signal Strength (dBm)
	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	-30
	1.66 ( 10-4
	2.35 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The accuracy requirement for the difference of code phase measurements is derived from the requirement for the code phase measurement accuracy, assuming a scaling factor of 
[image: image4.wmf]2

 due to the compounding of two error distributions.

The normative reference for this requirement is TS 37.171 [39] clause 5.5 (Multipath) and clause A.4.3.

<End of changed section>
<Start of next changed section>

11.5.5
Test requirement

The details of the beacon parameters are in Table 11.5.5-1 and Table 11.5.5-2. 

Table 11.5.5-1: General test parameters for the beacons to be simulated for measurement accuracy in Multipath test

	Parameter
	Unit
	Value
	Comment

	Number of beacons
	Integer
	2
	Beacons transmitted in the any two beacon slots in the beacon transmission period, but static for the test. Other slots contain no simulated beacons.Note 1

	Centre Frequency
	MHz
	925.977
	

	RF Channel
	N/A
	EPA 5 Hz
	

	MBS Beacon Configuration
	N/A
	TB1 (2 MHz)
	For details see Annex H

	MBS Packet Type
	N/A
	Type 2
	For details see Annex H

	Beacon PN Code
	Integer
	Chosen for each beacon from the PN code list for TB1
	Each of the 2 beacons uses a different PN code For details see Annex HNote 1

	Response time
	Seconds
	12
	Value of Time used in LPP RequestLocationInformation message in Table 11.5.4.3-3

	Note 1: The slots and PN codes are chosen  at random, such that the UE does not and cannot have advanced knowledge of what that slot/PN code might be.


Table 11.5.5-2: MBS Beacon Payload fields, and code phase delay difference and transmit powers for the beacons to be simulated for measurement accuracy in Multipath test

	MBS Tx ID

(See Annex H)
	Slot Index

(See Annex H)
	All Other fields

(See Annex H)
	Code phase delay difference between beacons (ms)
	Transmit Power (dBm)

	Equal to Slot number
	Equal to Slot number
	min value

(bit_value = 0)Note 1
	0
	-30

	Note 1: bit_value is the conversion of the binary number represented by the corresponding bits in the payload to decimal.


The MBS code phase measurement accuracy shall fulfil the requirements in Table 11.5.5-3. Table 11.5.5-3: Accuracy requirements for Multipath scenario

	Code phase measurement accuracy (ms)Note 1
	Accuracy requirement for the difference of code phase measurements (ms)Note 2

	1.66 ( 10-4
	2.40 ( 10-4

	Note 1: Provided for reference only

Note 2: To be used for testing


The test tolerances are defined in clauses C.1.4 and C.4.

The rate of successful tests during repeated tests shall be at least 90% with a confidence level of 95%.
<End of last changed section>
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