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Abstract: This contribution proposes to replace the coverage requirement with text and values related to receiver performance.
Introduction

Section 7.10 in TR 38.913 v0.2.0 ‎[1] says:

7.10 Coverage
"Maximum coupling loss" (MCL) in uplink and downlink between device and Base Station site (antenna connector(s)) for a data rate of [160bps], where the data rate is observed at the egress/ingress point of the radio protocol stack in uplink and downlink.
The target for coverage should be [164dB].
Discussion

The coupling loss shall be lower than the link budget, which depends on many RF parameters of the device and of the base station, as well as margins taken for a specific environment, such that is not possible to design a system unless all these parameters are specified.

The list of parameters for the reference GSM coverage in uplink (from the GSM available coupling loss ‎[2], available here), is illustrated bellow:
	 
	 
	 
	 
	 
	 
	Uplink
	unit

	Transmitter characteristics
	Transmitter power
	 
	2
	W

	 
	 
	 
	 
	 
	 
	33.0103
	dBm

	 
	 
	 
	TX antenna gain
	 
	0
	dBi

	 
	 
	 
	TX cable loss
	 
	0
	dB

	 
	 
	 
	TX Body loss
	 
	-2
	dB

	 
	 
	 
	Combiner loss
	 
	0
	dB

	 
	 
	 
	Transmitter EIRP
	 
	31.0103
	dBm

	Receiver characteristics
	RX antenna gain
	 
	17.42531
	dBi

	 
	 
	 
	RX sensitivity
	 
	104
	dBm

	 
	 
	 
	RX Cable loss
	 
	-4
	dB

	 
	 
	 
	RX Body loss
	 
	0
	dB

	 
	 
	 
	Diversity gain
	 
	3
	dB

	 
	 
	 
	Total receiver gain 
	 
	120.4253
	dB

	 
	 
	 
	System gain
	 
	151.4356
	dB

	Margins
	 
	 
	Coverage probability (cell edge)
	0.9
	 

	 
	 
	 
	Shadow fading std deviation
	6
	dB

	 
	 
	 
	Shadow Fading Margin
	7.5
	dB

	 
	 
	 
	Indoor penetration loss
	0
	dB

	 
	 
	 
	Total margin
	 
	7.5
	dB

	 
	 
	 
	Allowed propagation loss
	143.9356
	dB


Observation 1

It can be observed that the value of the link budget in this Excel file, i.e. 144dBm, plus 20dB, correlates very well with the requirement for coverage ([164 dB]) in TR 38.913 v0.2.0 (‎[1]). However with only 20dB additional margin for indoor to outdoor penetration loss, this link budget will NOT work for deep indoor. At best (we actually doubt) will work for regular indoor.
Observation 2

It is clear that without establishing up-front the values for all these RF parameters and considered margins it is not possible to derive any design target.
mIOT, excluding implants
Proposal 1

For resolving the situation related to Observation 2, we propose to define instead the Receiver Sensitivity, which is well defined in ETSI EN 302 408 V8.0.1 ‎[3] as:
4.5.2
Reference sensitivity level in uplink
The reference sensitivity performance in terms of frame erasure, bit error, or residual bit error rates (whichever appropriate) is specified in table 1, according to the type of channel and the propagation condition. Propagation conditions other than static and TI5 no FH are for CTS-FP not relevant and need not be tested.
The actual sensitivity level shall be less than a specified limit, called the reference sensitivity level. The reference sensitivity level shall be:

	‑
	for GSM 900 CTS-FP
	:
	‑102 dBm




Being desired a 20dB better performance, the requirement for the sensitivity level in TR 36.913, related to indoor to outdoor penetration, should be -122dBm.
Observation 3
In dense urban cellular deployments the cumulated background interference level is 15-20dB higher than the sensitivity level, such that this requirement has no practical value.  
Adjacent channel interference in uplink
In case of a narrowband system the ACLR (adjacent channel leakage ratio) of the systems in the adjacent channels having much larger channel width may have a serious negative impact. 
For example, an LTE UE, based on ETSI HEN 301 908-13 ‎[4], has an ACLR value of 29.2 dB. Assuming 23dBm transmit power in a 5MHz channel, this is equivalent with a power density of (23-29.2)/50 = -5.8dBm  - 17dB = -22.8dBm per 100kHz. Function of the distance to the serving base station of an interfering UE, may result a very high interference level relative to the sensitivity level of -122dBm.
It should be noted that is difficult to coordinate the interference on adjacent channel, especially when the wider channel belongs to another operator.

In the case of a similar channel width, the interference caused by ACLR  will depend on the RF filters of the UE transmitter, however an interfering UE in the nearby of the base station, even with an ACLR of 50dB, will still produce an interference of 23dBm – 50dB = -27dBm in the adjacent channel.
Observation 4
The adjacent channel interference will play an important role in reducing the actual sensitivity level.
eHealth implants

Proposal 2

Given the very demanding interval between charges, the transmission power of implants will not be higher than [1dBm]. For obtaining the same coverage as targeted above is needed to add the difference between 33dBm and 1dBm, i.e. 32dB to the sensitivity level. This will conduct to a sensitivity level of  -122dB - 32dB = -154dB, which is obviously not feasible.
Observation 5
The coverage target is obviously not feasible for implants.

Proposal 3
As this target may be too difficult, it makes sense to look at alternative deployment solutions, as use of repeaters and power lines (see RPa160027 ). The last one has the advantage of very low additional cost.

Changes to TR 38.913
1. Delete section 7.10 Coverage
2. Insert section 7.10 Reference sensitivity level

*** Start of changes

7.10
Reference sensitivity level

The target for the reference sensitivity level when transmitting [160] bps is -122dBm.
*** End of changes

Conclusions
Conclusion 1

Defining the sensitivity level instead of link budget will allow a clear target in system design. However the levels of -122dBm for sensitivity in STERILE conditions do not provide any guarantee in dense urban conditions, as both co-channel and adjacent channel interference will have significantly higher levels.
Conclusion 2

Given the much lower transmission power for implants, the required levels for the same coverage are obviously not feasible. 
Conclusion 3
RAN shall study alternative deployment solutions, as use of repeaters and power lines (see RPa160027 ‎[4]). The last one has the advantage of very low additional cost.
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