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1. Introduction
The revised WID includes performance requirements for WLAN [1], Bluetooth and was approved in RAN#73 meeting. LS were sent in RAN4#80bis meeting [2][3].
In this paper, we discuss on the requirements of WLAN and Bluetooth.
2. Discussion on WLAN measurement requirement
The fine timing measurement procedure allows a STA to obtain its range to another STA. In order for a STA to obtain its location, the STA may perform this procedure with multiple STAs whose locations are known.

An FTM session is an instance of a fine timing measurement procedure between an initiating STA and a responding STA along with the associated scheduling and operational parameters of that instance. An FTM session is composed of a negotiation, measurement exchange and termination. 

To support the constraints of both the initiating and responding STAs, during the negotiation phase the initiating STA initially requests a preferred periodic time window allocation. The responding STA subsequently responds by accepting or overriding the allocation request based on its resource availability and capability. 
Since some of the initiating STA’s activities may be nondeterministic and might have higher precedence

than the FTM session (e.g., data transfer interaction with an associated AP), a conflict might prevent the

initiating STA from being available at the beginning of the burst instance determined by the responding

STA.
The first Fine Timing Measurement frame in the FTM session is called the initial Fine Timing Measurement frame. The responding STA should transmit an initial Fine Timing Measurement frame within 10 ms in response to the initial Fine Timing Measurement Request frame. 
An FTM session terminates after the last burst instance, as indicated in the Number of Bursts Exponent, Burst Duration,  FTMs per Burst and Burst Period fields in the initial Fine Timing Measurement frame as shown in figure1.
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Figure1 FTM session 

2.1  Measurement accuracy of WLAN RTT with respect to the ideal value of WLAN RTT
IEEE802.11 doesn’t define mandatory accuracy requirements as 3GPP. The final accuracy is determined both by UE (t1, t4) and WLAN AP (t2, t3) as shown in figure1. However, the measurement of FTM is in unites of picoseconds. The test suggests the accuracy can reach few meter.
Observation1: IEEE802.11 doesn’t define mandatory accuracy requirements as 3GPP. The FTM measurement accuracy is determined both by UE and WLAN AP. However, the measurement of FTM is in unites of picoseconds. The test suggests the accuracy can reach a few meters.
2.2 Physical layer measurement period over which the above measurement accuracy is met,

As shown in figure1, the measurement period is composed of many burst periods. During burst duration,  several FTM timing measurement frames are sent for RTT measurement. The FTMs per burst, number of burst and burst period can be negotiated.
The measurement period can be view as burst period multiply number of burst instances
The maximum number of burst instances is 215=32768
The Burst Period field indicates the interval between two consecutive burst instances, in units of 100 ms.

The value 0 indicates no preference by the initiating STA. The maximum value is 216*100ms
The maximum duration of each burst can be 128ms in Table 9-257 in [4]
The FTMs per Burst field indicates how many successfully transmitted Fine Timing Measurement frames

are requested per burst instance by the initial Fine Timing Measurement Request frame, or allocated by the

initial Fine Timing Measurement frame, respectively. The value 0 indicates no preference by the initiating

STA and is not used by the responding STA. 
The maximum measurement delay that FTM allowed is quite large (32768 bursts with maximum burst period 6553.6s). However, generally, the measurement delay is less than 2 second.
Observation2: the WLAN FTM measurement period is determined by negotiation between UE and WLAN AP. WLAN AP can override the initial request by UE. The maximum allowed WLAN FTM measurement period is quite large. However, the measurement delay is generally less than 2 seconds.
2.3 WLAN RTT measurement reporting range i.e. minimum value of RTT, maximum value of RTT and resolution or granularity of reported value.

The WLAN RTT is calculated with t1, t2, t3, t4 as shown in figure1. For each timing, the valid range is 0-(248-1).
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The granularity of reported value is 1 pico-second. 
Obseravtion3: the WLAN RTT is calculated with t1, t2, t3, t4 as shown in figure1. For each timing measurement, the valid range is 0-(248-1). The granularity of reported value is 1 pico-second. 
2.4 The number of samples used for estimating WLAN RTT
As shown in figure1, number of samples used can be view as total FTM during FTM session
Total FTM= FTM per Burst * Number of Burst instance

Both FTM per Burst and Number of Burst instance are configurable and can be very large.

Observation 4: The number of samples for estimating WLAN RTT is configurable and can be very large.
In order to constrain the measurement reporting delay of WLAN RTT, UE should schedule the duration of FTM session no larger than [2] seconds. Also the FTM session period is independent of LTE DRX configuration. UE will perform FTM according to the scheduling parameters based on [4].

Proposal1: UE shall transmit a Fine Timing Measurement Request frame with a set of scheduling parameters in a Fine Timing Measurement Parameters element that schedule the duration FTM session no larger than [2] seconds.
Proposal2: FTM measurement period is independent of DRX configuration.
3. Discussion on Bluetooth measurement requirement

1. The BT RSSI measurement accuracy
According to the Bluetooth core specification [5], the BT RSSI accuracy is ±6dB
Observation 5: The BT RSSI metric is an absolute receiver signal strength value in dBm to ±6dB accuracy.
2. BT RSSI measurement reporting range i.e. minimum RSSI, maximum RSSI and reporting resolution or granularity of the RSSI.
According to the Bluetooth core specification [5], the range of BT RSSI is -127 to 20 dBm, with granularity 1dBm
Observation 6: The range of BT RSSI is -127 to 20 dBm, with granularity 1dBm

3. The side conditions (e.g. SNR) under which the BT RSSI measurement accuracy requirements are applicable, 
There is no side condition define for BT RSSI

4. Physical layer (L1) measurement period over which the BT RSSI measurement accuracy can be met by the UE,
Observation 7: the measurement delay is up to 10.24s, and can be extended to 40.96s if extended inquiry is allowed. 
5. The periodicity with which the BT beacon frame of the measured access point (AP) should be available at the UE to meet the BT RSSI measurement accuracy over the L1 measurement period, 
Two 10 ms trains A and B are defined, splitting the 32 frequencies of the inquiry hopping sequence into two 16-hop parts. A single train shall be repeated for at least Ninquiry=256 times before a new train is used. In order to collect all responses in an error-free environment, at least three train switches must have taken place. As a result, the inquiry substate may have to last for 10.24 s unless the inquirer collects enough responses and aborts the inquiry
Observation 8: The periodicity is 10ms for trains used for inquiry. 

Proposal 3: In the RRC_CONNECTED state the measurement period for WLAN FTM shall be TBT_RSSI. The value of TBT_RSSI is 10.24s, and can be extended to 40.96s if extended inquiry is allowed，provided that the following conditions are met:

· Two 10 ms trains A and B are defined, splitting the 32 frequencies of the inquiry hopping sequence into two 16-hop parts. A single train shall be repeated for at least Ninquiry=256 times before a new train is used. In order to collect all responses in an error-free environment, at least three train switches must have taken place.
6. Minimum number of BT APs on which the UE can perform BT RSSI measurements over the same L1 measurement period 
There is no requirements on minimum number of APs UE can detect. UE shall keep probing at different hop channels and in between listening for response packets. Howe
Proposal4: BT RSSI measurement period is independent of DRX configuration.
4. Conclusion
This paper discusses requirements for RAT independent positioning. 

Observation1: IEEE802.11 doesn’t define mandatory accuracy requirements as 3GPP. The FTM measurement accuracy is determined both by UE and WLAN AP. However, the measurement of FTM is in unites of picoseconds. The test suggests the accuracy can reach a few meters.

Observation2: the WLAN FTM measurement period is determined by negotiation between UE and WLAN AP. WLAN AP can override the initial request by UE. The maximum allowed WLAN FTM measurement period is quite large. However, the measurement delay is generally less than 2 seconds.
Obseravtion3: the WLAN RTT is calculated with t1, t2, t3, t4 as shown in figure1. For each timing measurement, the valid range is 0-(248-1). The granularity of reported value is 1 pico-second. 
Observation 4: The number of samples for estimating WLAN RTT is configurable and can be very large. 
Proposal1: UE shall transmit a Fine Timing Measurement Request frame with a set of scheduling parameters in a Fine Timing Measurement Parameters element that schedule the duration FTM session no larger than [2] seconds.
Proposal2: FTM measurement period is independent of DRX configuration.
Observation 5: The BT RSSI metric is an absolute receiver signal strength value in dBm to ±6dB accuracy.
Observation 6: The range of BT RSSI is -127 to 20 dBm, with granularity 1dBm

Observation 7: the measurement delay is up to 10.24s, and can be extended to 40.96s if extended inquiry is allowed. 

Observation 8: The periodicity is 10ms for trains used for inquiry. 
Proposal 3: In the RRC_CONNECTED state the measurement period for WLAN FTM shall be TBT_RSSI. The value of TBT_RSSI is 10.24s, and can be extended to 40.96s if extended inquiry is allowed，provided that the following conditions are met:

· Two 10 ms trains A and B are defined, splitting the 32 frequencies of the inquiry hopping sequence into two 16-hop parts. A single train shall be repeated for at least Ninquiry=256 times before a new train is used. In order to collect all responses in an error-free environment, at least three train switches must have taken place.
Proposal4: BT RSSI measurement period is independent of DRX configuration.
Reference
[1]. RP-161850
Revised WID: Further Indoor Positioning Enhancements for UTRA and LTE
[2]. R4-168579 LS on WLAN RTT measurement
[3]. R4-168657 LS on Bluetooth RSSI measurement
[4]. IEEE P802.11-REVmc D8.0 Aug 2016
[5]. Bluetooth core specification version 4.2








































































































































































































































































































































 1/6

