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1. Introduction
The core part of the WI “Further Indoor Positioning enhancements for UTRA and LTE” has been completed. According to the WI objectives, five features were agreed for RSTD measurement enhancements:

1.  OTDOA support in shared physical cell-id (PCI) scenario.

2.  PRS-based Terrestrial Beacon System (TBS).

3.  Higher resolution RSTD measurement reporting.

4.  PRS usage together with CRS.

5.  Multipath RSTD.
In RAN4#82 meeting, the following agreements were reached:
Agreement:
Define test cases for Bluetooth RSSI reporting delay

Define test cases for WLAN RSSI reporting delay
This contribution provides test case list for further indoor positioning WI.
2. Test Case Scenario List 
The proposed test cases to verify the RRM requirements for further indoor positioning are listed in the following table. 

Table 2.1: RAT-dependent positioning test cases
	No
	Test name
	Feature/requirements
	No of tests
	Basic test configuration
	Comments

	shared PCI TP scenario with different PRS-ID

	1
	A.8.12.x1 E-UTRAN FDD intra-frequency RSTD measurement reporting delay test case for shared PCI TP scenario with different PRS-ID
	Test whether UE can distinguish different TPs with the same PCI but different PRS ID

	1
	TP1, TP2 and TP3 have the same PCI but different PRS ID.

Other follow intra frequency RSTD measurement reporting delay test case
	TP 1 is the reference. TP 2 and TP 3 are the neighbour cells. All TPs are on the same RF channel and have same PCI which belong to the serving cell


	2
	A.8.12.x2 E-UTRAN TDD intra-frequency RSTD measurement reporting delay test case for shared PCI TP scenario with different PRS-ID
	Test whether UE can distinguish different TPs with the same PCI but different PRS ID


	1
	TP1, TP2 and TP3 have the same PCI but different PRS ID.

Other follow intra frequency RSTD measurement reporting delay test case
	TP 1 is the reference. TP 2 and TP 3 are the neighbour cells. All TPs are on the same RF channel and have same PCI which belong to the serving cell


	UE with tp-separation-via-muting
 capability for shared PCI scenario

	3
	A.8.12.x3 E-UTRAN FDD intra-frequency RSTD measurement reporting delay test case for TP separation via muting in shared PCI TP scenario
	Test whether UE with tp-separation-via-muting capability can distinguish different TPs with the same PCI.
	1
	UE with tp-separation-via-muting capability

TP1, TP2, TP3 and TP4 have the same PCI but different muting pattern.

All TPs don’t has PRS-ID and transmit the same PRS using the same PCI.
Muting pattern:

TP 1: ‘11000000’

TP 2: ‘00110000’

TP 3: ‘00001100’

TP 4: ‘00000011’
Other follow intra frequency RSTD measurement reporting delay test case
Test requirement:

Shall report 
	TP 1 is the reference. TP 2, TP3 and TP 4 are the neighbour cells. All TPs are on the same RF channel and have same PCI which belong to the serving cell


	4
	A.8.12.x4 E-UTRAN TDD intra-frequency RSTD measurement reporting delay test case for TP separation via muting in shared PCI TP scenario
	Test whether UE with tp-separation-via-muting capability can distinguish different TPs with the same PCI.
	1
	UE with tp-separation-via-muting capability

TP1, TP2, TP3 and TP4 have the same PCI but different muting pattern.

All TPs don’t has PRS-ID and transmit the same PRS using the same PCI.
Muting pattern:

TP 1: ‘11000000’

TP 2: ‘00110000’

TP 3: ‘00001100’

TP 4: ‘00000011’
Other follow intra frequency RSTD measurement reporting delay test case
	TP 1 is the reference. TP 2, TP3 and TP 4 are the neighbour cells. All TPs are on the same RF channel and have same PCI which belong to the serving cell


	UE with additional paths report capability 

	5
	A.8.12.x5 E-UTRAN FDD intra-frequency RSTD measurement reporting delay test case for additional paths report
	Test whether UE with additionalPathsReport capability can report additional path.
	1
	UE with additionalPathsReport capability

Three synchronized cells: cell1, cell2 and cell3. Cell1 is the reference.

The PRS Es/Iot for reference cell and neighbor cells are [7] dB
Other follow intra frequency RSTD measurement reporting delay test case
Channel: ETU30

Test requirement:

UE shall report at least one additional path for any cells

	High PRS Es/Iot and Channel: ETU30 for additional paths report



	6
	A.8.12.x6 E-UTRAN FDD intra-frequency RSTD measurement reporting delay test case for additional paths report
	Test whether UE with additionalPathsReport capability can report additional path.
	1
	UE with additionalPathsReport capability

Three synchronized cells: cell1, cell2 and cell3. Cell1 is the reference.

The PRS Es/Iot for reference cell and neighbor cells are [7] dB
Other follow intra frequency RSTD measurement reporting delay test case
Channel: ETU30

Test requirement:

UE shall report at least one additional path for any cells

	High PRS Es/Iot and Channel: ETU30 for additional paths report




Table 2.1: RAT-independent positioning test cases
	No
	Test name
	Feature/requirements
	No of tests
	Basic test configuration
	Comments

	WLAN reporting delay test case

	1
	A.x1.y1.z1 E-UTRAN FDD-WLAN Nominal Accuracy Measurements
	Test whether UE can identify and report WLAN APs in time under nominal accuracy conditions
	1
	In the tests there is, cell1 (E-UTRAN FDD) and [12] WLAN APs. 
The received power for the WLAN APs is -60dBm (nominal accuracy conditions)
The test consists of two successive time periods T1 and T2. The [12]WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	2
	A.x1.y1.z2 E-UTRAN TDD-WLAN Nominal Accuracy Measurements
	Test whether UE can identify and report WLAN APs in time under nominal accuracy conditions
	1
	In the tests there is, cell1 (E-UTRAN TDD) and [12] WLAN APs. 
The received power for the WLAN APs is -60dBm (nominal accuracy conditions)
The test consists of two successive time periods T1 and T2. The [12] WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	3
	A.x1.y1.z3 E-UTRAN FDD-WLAN Sensitivity Measurements
	Test whether UE can identify and report WLAN APs in time under minimum sensitivity conditions
	1
	In the tests there is, cell1 (E-UTRAN FDD) and [6] WLAN APs. 
The received power for the WLAN APs is [-76]dBm (minimum sensitivity conditions)
The test consists of two successive time periods T1 and T2. The WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	4
	A.z1.y1.z4 E-UTRAN TDD-WLAN Sensitivity Measurements
	Test whether UE can identify and report WLAN APs in time under minimum sensitivity conditions
	1
	In the tests there is, cell1 (E-UTRAN TDD) and [6] WLAN APs. 
The received power for the WLAN APs is [-76]dBm (minimum sensitivity conditions)
The test consists of two successive time periods T1 and T2. The WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	5
	A.z1.y1.z5 E-UTRAN FDD-WLAN Dynamic Range Measurements
	Test whether UE can identify and report WLAN APs in time under dynamic range conditions
	1
	In the tests there is cell1 (E-UTRAN FDD) and [3] WLAN APs in three adjacent non-overlapping channels. 
The received power for the WLAN APs is [-47]dBm for the central AP and [-70]dBm for the other APs (dynamic range conditions)
The test consists of two successive time periods T1 and T2. The WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	6
	A.x1.y1.z6 E-UTRAN TDD-WLAN Dynamic Range Measurements
	Test whether UE can identify and report WLAN APs in time under dynamic range conditions
	1
	In the tests there is cell1 (E-UTRAN TDD) and [3] WLAN APs in three adjacent non-overlapping channels. 
The received power for the WLAN APs is [-47]dBm for the central AP and [-70]dBm for the other APs (dynamic range conditions)
The test consists of two successive time periods T1 and T2. The WLAN APs only transmit signal during T2.

At the beginning of the T2, UE has received WLAN-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report WLAN RSSI measurement.

Test requirement:

 UE report WLAN MAC Address and RSSI for all APs 30s from the beginning of time period T2.
	The beacon frames of the measured WLAN APs are available at the UE at least once every 102.4 ms
Channel: AWGN

Non-DRX

	Bluetooth reporting delay test case

	7
	A.x2.y2.z1 E-UTRAN FDD Bluetooth Measurements
	Test whether UE can report Bluetooth RSSI in time
	1
	In the tests there is, cell1 (E-UTRAN FDD) and 6 Bluetooth Low Energy devices. 
The received power for the WLAN APs is [-70] dBm (reference sensitive level)

The test consists of two successive time periods T1 and T2. The 6 BLE devices only transmit signal during T2.

At the beginning of the T2, UE has received BT-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report Bluetooth RSSI measurement.

Test requirement:

 UE report Bluetooth RSSI and Bluetooth public address within [10.24]s from the beginning of time period T2.
	A Bluetooth beacon signal from each BLE device shall be transmitted on one of the 3 Bluetooth advertising channels (2402, 2426, 2480 MHz) with a broadcast interval of 100ms 
Channel: AWGN

Non-DRX

	8
	A.x2.y2.z2 E-UTRAN TDD Bluetooth Measurements
	Test whether UE can report Bluetooth RSSI in time
	1
	In the tests there is, cell1 (E-UTRAN TDD) and 6 Bluetooth Low Energy devices. 
The received power for the WLAN APs is [-70] dBm (reference sensitive level)

The test consists of two successive time periods T1 and T2. The 6 BLE devices only transmit signal during T2.

At the beginning of the T2, UE has received BT-RequestLocationInformation message from E-SMLC via LPP requesting the UE to report Bluetooth RSSI measurement.

Test requirement:

 UE report Bluetooth RSSI and Bluetooth public address within [10.24]s from the beginning of time period T2.
	A Bluetooth beacon signal from each BLE device shall be transmitted on one of the 3 Bluetooth advertising channels (2402, 2426, 2480 MHz) with a broadcast interval of 100 ms
Channel: AWGN

Non-DRX


3. Conclusion

In this paper we have provided a list of test cases to verify all the RRM requirements for further indoor positioning. 

It is expected that based on the test case scenarios RAN4 can complete all the test cases until RAN4# 83. 

Reference

 2/5

