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1 Introduction

The following positioning enhancements are proposed in the new WI objective [1]:
· WiFi (RSSI and FTM based)/BT positioning,
· Barometric Pressure Sensor positioning,

· OTDOA/E-CID based positioning enhancements (LTE),
· Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems).
In this contribution, we discuss the potential requirements that may be needed for the above enhancements.
2 On Requirements with New Positioning Enhancements

2.1 OTDOA enhancements

No new measurements are foreseen for OTDOA, i.e., the Rel-9 RSTD measurements based on PRS are to be further used for OTDOA. The prioritized enhancements for OTDOA concern namely refined measurement report mapping and resolving the issue with RRH deployment using the same PCI within a cell.
To allow for higher granularity, e.g. for indoor scenarios, a new measurement report mapping is to be introduced. Since the new measurement report mapping will co-exist with Rel-9 measurement report mapping, and the new UEs will potentially be able to report measurements based on the old and new measurement report mappings, it is important to ensure that

· UE selects the correct RSTD measurement report mapping, i.e., the refined mapping should be used when a higher accuracy is needed, and
· received UE measurement reports are interpreted by the network in a non-ambiguous way.
· Observation 1: If new measurement report mapping is introduced for OTDOA, it is important to ensure that the new UE selects the measurement report mapping which is relevant for the environment and the accuracy expectation.
One example with a new set of measurement values in the measurement report mapping is in Annex 1 [3].
The same PCI problem may be resolved, e.g., in time domain or by means of associating different cell portions with different RRHs within the same cell. The impact on the requirements depends on the outcome of RAN1 and RAN2 discussions.
· Observation 2: The existing RSTD measurement requirements are specified with respect to cells, not accounting for multiple RRHs within a cell.
2.2 E-CID enhancements

Based on RAN1 discussions, the prioritized enhancements for E-CID concern mainly refined measurement report mapping. 
· Observation 3: If new measurement reporting mapping is introduced for UE Rx-Tx to better support E-CID positioning, it is important to ensure that the new UE selects the measurement report mapping which is relevant for the environment and the accuracy expectation.

One example with a new set of measurement values in the measurement report mapping is in Annex 2 [4].
For UE Rx-Tx, the issue with deploying RRHs using the same PCI within a cell can be resolved e.g. based on cell portions or the UL component, without UE impact. With the cell portion approach, the cell portion ID can be unique identifiers assigned to each transmission point, and the E-SMLC receives the measurement report from the eNB including the cell portion ID, and can use it to discriminate among the transmission points.
· Observation 4: With UE Rx-Tx measurement limited to PCell only, no requirements impact is foreseen for supporting multiple RRHs using the same PCI within a cell.
2.3 Barometric Pressure Sensor positioning
Using barometric pressure sensors for positioning is based on the well-known effect that barometric pressure decreases as the altitude increases. By using a barometric sensor to measure air-pressure changes with respect to a reference level, one can calculate the altitude changes relative to a reference point associated with the reference level. To support barometric pressure sensor positioning, the corresponding measurements and measurement requirements need to be discussed and defined. Absolute and relative measurement reports can be envisioned. To achieve high positioning accuracy using these measurements, at least measurement accuracy requirements are likely to be necessary.
· Observation 5: New requirements to support Barometric Pressure Sensor positioning need to be specified for this new measurement type.
2.4 WiFi/Bluetooth positioning
To support WiFi/Bluetooth positioning, the corresponding measurements and measurement requirements need to be discussed and defined.

· Observation 6: New requirements to support WiFi/Bluetooth positioning need to be specified for the corresponding new measurements.
2.5 Beacon-based positioning
In RAN1, two types of beacons have been discussed, PRS beacons and Metropolitan Beacon System.
Supporting PRS beacons, which transmit Rel-12 PRS similar to eNodeBs and used to enhance OTDOA, is already possible from the requirements point of view. 
Metropolitan Beacon System involves a new type of network nodes, which transmits a new type of radio signal (not yet specified) and thus requires a new full set of requirements to support deployments with the new node type and measurements based on the new signal type. At a high level, the requirements are listed in [2]:
· Core requirements, including 
· RF requirements (covering co-existence, co-location, co-siting, etc.) and 
· measurement time requirements;
· Performance requirements, including measurement accuracy.
These new requirements shall cover all supported beacon deployment types, and the corresponding test cases are to be specified.
· Observation 7: New core (measurement and RF) and performance requirements are needed to support positioning based on Metropolitan Beacon System.
3 Summary

The following observations have been made above:

· Observation 1: If new measurement report mapping is introduced for OTDOA, it is important to ensure that the new UE selects the measurement report mapping which is relevant for the environment and the accuracy expectation.

· Observation 2: The existing RSTD measurement requirements are specified with respect to cells, not accounting for multiple RRHs within a cell.

· Observation 3: If new measurement reporting mapping is introduced for UE Rx-Tx to better support E-CID positioning, it is important to ensure that the new UE selects the measurement report mapping which is relevant for the environment and the accuracy expectation.

· Observation 4: With UE Rx-Tx measurement limited to PCell only, no requirements impact is foreseen for supporting multiple RRHs using the same PCI within a cell.

· Observation 5: New requirements to support Barometric Pressure Sensor positioning need to be specified for this new measurement type.
· Observation 6: New requirements to support WiFi/Bluetooth positioning need to be specified for the corresponding new measurements.
· Observation 7: New core (measurement and RF) and performance requirements are needed to support positioning based on Metropolitan Beacon System.
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Annex 1: An example new RSTD measurement report mapping
For RSTD = -1.5 Ts, the reported quantity can be RSTD_6350.
Table 1: An example new mapping for RSTD [3]
	Reported Value
	Measured Quantity Value
	Unit

	RSTD_0000
	-2000 > RSTD
	Ts

	RSTD_0001
	-2000 ( RSTD < -1999
	Ts

	…
	(
	…

	RSTD_m
	-1499 ( RSTD < -1499.5
	Ts

	RSTD_m+1
	-1498.5 ( RSTD < -1499
	Ts

	RSTD_m+2
	-1498 ( RSTD < -1498.5
	Ts

	(
	(
	…

	RSTD_6353
	-0.75 ( RSTD ( -0.5
	Ts

	RSTD_6354
	-0.5 ( RSTD ( -0.25
	Ts

	RSTD_6355
	-0.25 ( RSTD ( 0
	Ts

	RSTD_6356
	0 < RSTD ( 0.25
	Ts

	RSTD_6357
	0.25 < RSTD ( 0.5
	Ts

	RSTD_6358
	0.5 < RSTD ( 0.75
	Ts

	…
	…
	…

	RSTD_n
	1500.5 < RSTD ( 1501
	Ts

	RSTD_n+1
	1501 < RSTD ( 1501.5
	Ts

	RSTD_n+2
	1501.5 < RSTD ( 1502
	Ts

	…
	…
	…

	RSTD_12709
	1998 < RSTD ( 1999
	Ts

	RSTD_12710
	1999 < RSTD ( 2000
	Ts

	RSTD_12711
	2000 < RSTD
	Ts


Annex 2: An example new Rx-Tx measurement report mapping
Table 2: An example new mapping for Rx-Tx [4]
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx ( 1
	Ts

	RX-TX_TIME_DIFFERENCE_0001
	1 ( TUE Rx-Tx < 2
	Ts

	RX-TX_TIME_DIFFERENCE_0002
	2 ( TUE Rx-Tx < 3
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_2046
	2046 ( TUE Rx-Tx < 2047
	Ts

	RX-TX_TIME_DIFFERENCE_2047
	2047 ( TUE Rx-Tx < 2048
	Ts

	RX-TX_TIME_DIFFERENCE_2048
	2048 ( TUE Rx-Tx < 2052
	Ts

	RX-TX_TIME_DIFFERENCE_2049
	2052 ( TUE Rx-Tx < 2056
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_4093
	10228 ( TUE Rx-Tx < 10232
	Ts

	RX-TX_TIME_DIFFERENCE_4094
	10232 ( TUE Rx-Tx < 10236
	Ts

	RX-TX_TIME_DIFFERENCE_4095
	10236 ( TUE Rx-Tx
	Ts
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