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1
Introduction
In RAN#69, a new WI was approved for indoor positioning enhancements for UTRA and LTE [1]. The WI proposal was based on the recently completed positioning enhancement SIs [2, 3]. In addition to commercial applications, one of the main motivations for positioning enhancements is to meet the US FCC Enhanced 911 requirements, especially in-building positioning [3]. 

As indicated in [1], the new WI will proceed from the conclusions achieved during the SIs as captured in TR 37.857 and TR36.855, consisting of the following: 

1) For RAT-dependent positioning enhancements, namely OTDOA enhancements and E-CID enhancements, define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]. The work includes the following but not limited to:

a) Sort out the options for OTDOA/E-CID enhancements for Work Item [RAN1]

2) For RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) define core requirements and corresponding procedures/signalling [RAN2, RAN3, RAN4]. For TBS, co-existence, co-location and co-siting requirements will be addressed [RAN4]. The works include the following but not limited to:

a) Define LPP signalling changes necessary to support positioning enhancements. For Wi-Fi/BT based positioning, and Barometric Pressure Sensor Positioning, as a starting point, the IEs defined in LPPe will be leveraged.   [RAN2]

b) Standalone (autonomous) and UE-assisted positioning modes (without network assistance) are prioritized over UE-based positioning mode. [RAN2] 

Note:  For the addition of Terrestrial Beacons, Bluetooth, Wi-Fi and Barometric Pressure, a CR to CT4 TS 29.171 will be needed for these new positioning methods. Once this RAN WI is approved it should be checked with CT whether this CR can be done via a RAN request by LS or whether a separate CT4 WI is preferred.
In the WI proposal, it has listed the effected existing specifications [1], which includes the existing specifications of TS 36.171, where GPS and GNSS positioning requirements are defined. There were quite a number of options were proposed for RST-independent enhancements. At this moment of this writing, RAN1 is still working on the options for the enhancements for this Work Item. According to the Work Plan, one of the objectives of RAN4 #76bis is to decide on expanding the scope of 36.171, or creating new specs. In this contribution, we provide an initial discussion on the potential impact on TS36.171. 
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Impact on TS 36.171
TS 36.171 defines the A-GNSS performance requirements for UEs supporting GPS L1 C/A only and for UEs supporting other or additional GNSSs. The table of contents of the TS 36.171 is shown in Table 1
Table 1. TS 36.171 Table of Contents
	Sections
	Titles

	1
	Scope

	2
	References

	3
	Definitions, symbols and abbreviations

	4
	General

	4.1
	Introduction

	4.2
	Measurement parameters

	4.2.1
	UE based A-GNSS measurement parameters

	4.2.2
	UE assisted A-GNSS measurement parameters

	4.3
	Response time

	4.4
	Time assistance

	4.5
	RRC states

	4.6
	Error definitions

	5
	A-GNSS minimum performance requirements (UE supports A-GPS L1 C/A only)

	5.1
	Sensitivity

	5.2
	Nominal Accuracy

	5.3
	Dynamic Range

	5.4
	Multi-Path scenario

	5.5
	Moving scenario and periodic update

	6
	A-GNSS minimum performance requirements (UE supports other or additional GNSSs)

	6.1
	Sensitivity

	6.2
	Nominal Accuracy

	6.3
	Dynamic Range

	6.4
	Multi-Path scenario

	6.5
	Moving scenario and periodic update

	Annex A 
	Test cases

	Annex B 
	Test conditions

	Annex C 
	Propagation conditions

	Annex D 
	Measurement sequence chart

	Annex E 
	Assistance data required for testing

	Annex F 
	Converting UE-assisted measurement reports into position estimates


As shown in the Table 1, TS 36.171 has separate sections for UEs supporting GPS only and for UEs supporting other or additional GNSSs. 
If RAT-independent positioning enhancements, namely Wi-Fi (RSSI and FTM based)/BT based positioning, Barometric Pressure Sensor positioning and Terrestrial Beacon Systems (PRS Beacon and Metropolitan Beacon Systems) are added into TS 36.171, separate new sections may need to be added these new positioning enhancements. The number of the new sections will depend on RAN1’s decision on which enhancements will be adopted in the WI.

Observation 1: Separate new sections will need to be added into TS36.171 for the new positioning enhancements. The new sections will depend on RAN1’s decision on which enhancements will be adopted in the WI.

At the moment of this writing, it is not clear on which RAT-independent positioning enhancements will be adopted. For the sake of the discussion, we will assume RAN1 will adopt all of these RAT-independent positioning enhancements to see how the new requirements may be defined in TS 36.171.
· Wi-Fi (RSSI and FTM based)/BT based positioning
The method of Fine Timing Measurement (FTM) estimates UE’s position based on distance measurements from multiple access points. The distance from each access point is acquired by measuring the round trip time (RTT) from the mobile device to the access point and back. The method may be used as a standalone method for determining UE’s  positions, similar to E-CID/OTDOA. From performance requirement point of view, it may be defined based on final positioning performance, as the common practice used in TS 36.171, or it may be defined based on the performance of the FTM measurements, similar with the RSTD/UE Rx-Tx time differences/RSRP as defined in TS 36.133. 
Observation 2: For Wi-Fi (RSSI and FTM based)/BT based positioning, it needs to be discussed on which option is used to define the performance requirements: based on the final positioning, or the performance of RSSI, FTM and BT measurements.
· Barometric Pressure Sensor positioning
The use of barometric sensors for identifying height information is motivated by the fundamental property that atmospheric pressure drops with an increase in altitude. In standalone/autonomous, the UE performs barometric pressure sensor measurements and altitude computation without network assistance. In UE-assisted, the UE provides barometric pressure sensor measurements, e.g. air pressure, to the network for computation of altitude information by the network. For UE-based, the UE performs barometric pressure sensor measurements and uses the measurements (possibly together with other location measurements) for the computation of altitude information. The assistance data required for this (e.g., reference atmospheric pressure) may be provided to the UE by the network.

Observation 3: Barometric measurement is normally used for determining the UE’s vertical position. The barometric measurement error may translate directly to UE’s vertical determination errors, or the barometric measurement error may be a source of UE’s vertical determination error if barometric measurements are integrated with other measurements, such as GPS measurements for vertical positioning. Thus, it needs to be discussed on which option is used to define the barometric pressure sensor performance requirements: the vertical positioning performance, or simply the barometric measurement performance. 

· Metropolitan Terrestrial Beacon Systems (Metropolitan-TBS)
Based on the description provided in [2], a Metropolitan-TBS consists of a network of ground-based transmitters, broadcasting positioning GNSS-like signals (e.g. GPS, GLONASS, BDS, Galileo signals). At this moment, it is unclear what are the UE measurements provided by the TBS. If it will only provide final position solution, then Metropolitan-TBS performance needs be defined similar with the positioning performance currently defined for GPS or other GNSSs. If it can provide both distance (or time difference) measurements and final position, Metropolitan-TBS performance requirements may also be defined based on the distance (or time difference) measurements.
Observation 4: Metropolitan -TBS performance requirements may be defined based on final UE position solution or the distance (or time difference) measurements, depending on whether the UE provides Metropolitan-TBS position solution only or provide both position solution and Metropolitan -TBS distance (time difference) measurements.
· PRS Terrestrial Beacon Systems (PRS-TBS)
A PRS-TBS consists of a network of ground-based transmitters, broadcasting positioning PRS/PRS-like signals. Similar with Metropolitan-TBS, the PRS-TBS may be defined with the performance of the final position solution, or with the performance of the distance (or time difference) measurements. 
Observation 5: PRS-TBS performance may be defined based on final UE position solution performance or the distance (or time difference) measurement performance, depending on whether the UE provides PRS-TBS position solution only or both position solution and PRS -TBS distance (time difference) measurements.
3
Conclusion
In this contribution, we provided a high-level analysis on the impact on TS 36.133 for the new WI for the Indoor Positioning Enhancements. During the SIs, there were quite a number of options were proposed for RST-independent enhancements. At this moment of this writing, RAN1 is still working on the options for the enhancements for this Work Item. More detailed analysis will be needed once RAN1 decides the options for the enhancements.
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