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1 Introduction
RAN1 has agreed that the AOA+TA based positioning technique [1] [2] is a feasible solution for enhanced cel ID positioning methods. The geographical position can also be obtained by combining information of preconfigured geographical position of a specific cell and the TA (i.e. propagation delay). In RAN1#57bis, the measurement scheme on propagatin delay was discussed. During the meeting, it was commented that the baseline scheme was agreed to use dedicated PRACH transmission in RAN1#57. However, it was also commented that the accuracy based on the PRACH is not clear and the RAN4 performance requirement needs to be checked. Thus, this document analyses the need for a new measurement on propagation delay and elaborates propagation delay measurement schemes for enhanced cell ID positioning methods.
2 Discussion
2.1 Timing estimation accuracy

An eNB can estimate the current absolute UL timing advance of a UE using the dedicated PRACH transmission of the UE [1]. However, [3] specifies PRACH detection requirements as follows,

Table 1: PRACH detection requirements.

	Path model
	Timing estimation error

	AGWN
	1.04 us (comparable to 312 m)

	ETU70
	2.08 us (comparable to 624 m)


The timing estimation error of 2.08 us is comparable to 624 m and when this measurement is used for location service purpose, the positioning accuracy degrades compared to UTRA PRACH Propagation delay of which the accuracy requirements is 2 chips (i.e. 0.52 us) [4]. Since changing the PRACH detection requirements in Release 8 will give large impacts to Rel.8 eNBs, we propose to specify the new measurement on propagation delay.
Proposal 1: New measurement on propagation delay should be specified.
2.2 Measurement schemes of propagation delay
There are two measurement schemes in the propagation delay as [1] has already stated.

· Option 1: A UE measures the UE Rx-Tx time difference and reports the measurement value to the eNB. An eNB measures the eNB Rx-Tx time difference Δ. The eNB can calculate the propagation delay using the UE/eNB measurements.
· Propagation delay = (“UE Rx-Tx time difference”Δ-“UE Rx-Tx time difference”) / 2
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Figure 1: Propagation delay measurement scheme in option 1.
· Option 2: An eNB accumulates timing advance commands sent to the UE after the successful random access process using Tadv = (NTA0 + ΣNTA)*16Ts, and measures the UL propagation delay PDUL.
· Propagation delay = Tadv + PDUL ,
· where NTA0 is the timing advance at the random access process,
· NTA is the successive timing advance commands.
2.3 Comparison
Option 1 can specify the positioning accuracy considering UE/eNB measurement accuracy. Though new UE measurement and measurement report are required, the specification impacts should be small as they have been already defined in UTRAN.
Option 2 can calculate the UE position transparent to the UE. However, the positioning accuracy is affected by the accumulated UE timing errors. If the holding time is long and the UE receives many TA commands, the positioning accuracy may significantly deteriorate.
Table 1 lists Comparison between option 1 and option 2.
Table 1: Comparison between option 1 and option 2.
	
	Pros
	Cons

	Option 1
	Positioning accuracy can be specified.
	New UE measurement and measurement report are needed.

	Option 2
	UE positioning is transparent to UEs.
	Positioning accuracy is unclear because the UE timing errors are accumulated


From the above comparison, the option 1 will complete a certain level of positioning accuracy independent from the holding time. Therefore, the option 1 is preferable.

Proposal 2: Option 1 to define new UE measurement is preferable
3 Conclusion and Proposal
The paper analyses the need for a new measurement on propagation delay and elaborates two options of propagation delay measurement schemes for the enhanced cell ID positioning methods.
We propose for RAN1 to adopt option 1; hence to define new UE measurement (UE Rx-Tx time difference) and new eNB measurement (eNB Rx-Tx time difference).
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