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Introduction
As 5G era is coming nearer and nearer, the requirements to a better location service from more use cases become urgent. To go with this tendency, RAN agreed at RAN#80 to study NR positioning in Release 16 [1][2].The objective of this SI include the modification to the evaluation scenarios.
o Define evaluation methodologies considering the above evaluation scenarios including:
• System parameters including operating bands for both FR1 and FR2 at least for RAT-dependent (NR-based) positioning and for hybrid of RAT-dependent and RAT-independent positioning
• User dropping procedures / Performance metrics to evaluate vertical/horizontal positioning and identified requirements
• The evaluation scenarios/methodologies developed for above regulatory aspects can be a baseline for other positioning evaluations at least by taking TR 37.857 into account
 5G see some fundamental changes to the frame structure.Based on the changes , we provide our considerations on the requirement of coverage.
_______________________________________________________________________
[bookmark: Numerology_Sampling_SubcarrierSpacing]Numerology and CP length 
Compared to LTE numerology(sub-carrier spacing and symbol length), the obvious difference would be that NR support multiple different types of sub-carrier spacing.The types of NR numerology is illustrated in 38.211[3] in table 4.2-1:
Table 4.2-1: Supported transmission numerologies.
	

	

	Cyclic prefix

	0
	15
	Normal

	1
	30
	Normal

	2
	60
	Normal, Extended

	3
	120
	Normal

	4
	240
	Normal



The slot length also varies with different numerologies, the general tendency is that slot length gets shorter as sub-carrier spacing gets wider which comes from the nature of OFDM.As the slot length gets shorter, the CP length will get shorter relatively.The normal CP configuration are listed below. [4]
	Parameter / Numerlogy (u)
	0
	1
	2
	3
	4

	Subcarrier Spacing (Khz)
	15
	30
	60
	120
	240

	OFDM Symbol Duration (us)
	66.67
	33.33
	16.67
	8.33
	4.17

	Cyclic Prefix Duration (us)
	4.69
	2.34
	1.17
	0.57
	0.29

	OFDM Symbol including CP (us)
	71.35
	35.68
	17.84
	8.92
	4.46


For the extended CP configuration, numerology is 2, a subframe has 4 slots in it. That is a radio frame contains 40 slots.The number of OFDM symbols within a slot is 12.
Table 4.3.2-2: Number of OFDM symbols per slot, slots per frame, and slots per subframe for extended cyclic prefix.
	

	

	

	


	2
	12
	40
	4


Then an extended CP length is 4.16us。
Observation 1:The 5G frame structure generally brings shorter CP length.Especially for FR2 carriers.
CP length and coverage

Generally CP length would affect the BS’s coverage.For positioning methods such as OTDOA, maybe including future E-CID positioning, this problem is more severe. For OTDOA positioning , UE need to detect signals from multiple cells/sites around the target UE. When the RSTD of two cells is larger than the CP length, there will be inter-symbol interference between the PRS or other reference signals used for OTDOA from the two cells, which would significantly affect the positioning result.We give a simulation to illustrate the detecting situation for different CP length to illustrate the interference.
[image: ][image: ]
        Figure 1:When CP length is longer than RSTD            Figure 2:When CP length is shorter than RSTD


To make sure all the RSTD could be within the shortened CP length in 5G, the density of BS distribution would be very high which imply too high a cost.
Observation 2:Generally the shorter CP length will be a limitation to the coverage for OTDOA.
Use cases 
In the coming phase of 5G, the numerology of 1 would be the main use case whose CP length is half of LTE normal CP, also the objectives of this SI include the “ Solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas”, in FR2, the short CP problem is more piercing.In short, the coverage is a problem that will face more challenges than ever before and should be paid more attention to in 5G.
[bookmark: _GoBack]Observation 2:Generally the shorter CP length will be a limitation to the coverage for OTDOA.
Proposal 1:To add coverage as a necessary metric to the evaluations in this SI.
___________________________________________________________________
Conclusions
In this contribution, we analyzed the shortened CP brought by 5G frame structure and its influence on coverage.In general we propose to pay more attention to make sure our positioning method can reach a acceptable coverage.
Proposal 1:To add coverage as a necessary metric to the evaluations in this SI.
_______________________________________________________________________
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