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In RAN1#86bis, the following conclusions were reached on UTDOA positioning for NB-IoT:
Conclusions:
· Rel-13 NPRACH preamble is the best candidate and can be used as a signal for NB-IoT UTDOA in some scenarios.
· Whether it is feasible in a given network deployment depends on issues including network coordination, interference handling, power control, in-band emissions, capacity impacts, etc.
· Companies are encouraged to identify in RAN1#87 scenarios where it is and is not feasible.

In this contribution, UE complexity and UE power consumption for uplink positioning based on reusing Rel-13 NPRACH preamble are analyzed, as per WID’s guidance [1].
UE complexity and power consumption 
For uplink positioning method illustrated in Figure 1, UE will only send the positioning reference signal over the air and leave the network to do other things including measurement, thus the UE never transmits reports for positioning. After the MME has paged and potentially configured the UE, the UE is transparent to the E-SMLC without supporting any additional protocol for positioning which is quite different to the downlink method.
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[bookmark: _Ref457829659]Figure 1 Positioning process for uplink UTDOA
Reusing existing transmission NPRACH as the positioning reference signal for uplink positioning, means no additional complexity is introduced for Rel-13 UEs and also for Rel-14 UEs.
Observation 1: UTDOA positioning using Rel-13 NPRACH adds no complexity to the UE of Rel-13 or Rel-14.
We use the same methodology as in TR45.820 to evaluate the power consumption and the parameters are listed as follows:
Table 1 Basic Parameter for the power consumption evaluation
	Operating mode
	Signal
	Power (mW)

	Transmit
(+23 dBm)
	NPUSCH,NPRACH, Random Access
	500

	Receive
	NPSS/NSSS
	90

	
	NPBCH, NPDCCH, NPDSCH
	90

	Sleep
	-
	3

	Standby
	-
	[bookmark: OLE_LINK1]0.015

	Battery capacity
	-
	5Wh



For uplink positioning, here we evaluate power consumption starting with Rel-13 NPRACH as the positioning signal. Since when UE transmits uplink positioning signal, as many as possible neighbor cells need to be able to receive it, a maximum number of repetitions (i.e. 128) is always assumed for the UE no matter what MCLs it has in the serving cell.
Assuming UE in each positioning request will go through the whole RACH/RRC setup and related procedure as described in [2], and the downlink transmit power is different for stand-alone case and in-band/guard band cases, different results are summarized in Table 2 and Table 3 corresponding to the number of positioning requests. For example, if there are 1000 positioning requests during the battery lifetime in standalone, they can occur at approximately 0.5 week intervals in 164 dB MCL. For in-band operation, a 0.5 week interval in 164 dB MCL (on every positioning occasion) would suggest at least 9 year battery life. In practice, some NB-IoT UEs will experience varying MCL during their lifetime.
Table 2 Battery consumed for uplink positioning in stand-alone mode
	
	Battery life consumption %

	Positioning request times
	144 dB
	154 dB
	164 dB

	100
	0.24%
	0.28%
	0.58%

	200
	0.49%
	0.57%
	1.17%

	500
	1.22%
	1.42%
	2.92%

	1000
	2.44%
	2.84%
	5.84%



Table 3 Battery consumed for uplink positioning in in-band/guard band modes
	
	Battery life consumption % 

	Positioning request times
	144 dB
	154 dB
	164 dB

	100
	0.25%
	0.35%
	1.10%

	200
	0.51%
	0.70%
	2.20%

	500
	1.27%
	1.74%
	5.49%

	1000
	2.53%
	3.48%
	10.99%




Observation 2: The battery life of a UE using NPRACH for UTDOA is not reduced substantially from 10 years, regardless of operation mode and MCL.
Conclusion
In this contribution, the UE complexity and UE power consumption of UTDOA are evaluated for NB-IoT based on NPRACH, which is an existing NB-IoT transmission. We make the following observations:
Observation 1: UTDOA positioning using Rel-13 NPRACH adds no complexity to the UE of Rel-13 or Rel-14.
Observation 2: The battery life of a UE using NPRACH for UTDOA is not reduced substantially from 10 years, regardless of operation mode and MCL.
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