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1
Introduction

1.1
Background Information

A study on Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things was approved at GERAN#62, see [1].
The study allows both for an evolution of GSM, to comply with the objectives of the study, and non-backwards compatible solutions by a new system design.

1.2
Reason for change

The performance evaluation for EC-GSM has been evaluated with regards to its sensitivity to frequency offsets from the device estimation of the BTS carrier frequency. These results are of interest to include in the TR since the sensitivity to frequency offset is an important characteristics of a system, and especially in case of using repetition based coverage extension where an added frequency offset can be problematic.
1.3
Summary of change

The performance evaluation for EC-GSM and its sensitivity to frequency offset is included in the TR and evaluated according to the agreed MCL framework (captured in Section 5.1 of TR 45.820).
It is agreed that the MCL methodology does not apply for logical channels relating to network synchronization and random access and hence EC-RACH, EC-SCH and FCCH is excluded from the performance evaluation.
It can be noted that the methodology to use for traffic channels is not yet agreed in GERAN. Hence the evaluation of the EC-PDTCH is dependent on a common agreement before including the results in the TR.
1.4
References

[1]

GP-140421, “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”, source VODAFONE Group Plc. GERAN#62
pCR to 3GPP TR 45.820-v0.4.0
	First modification (added subclause)


6.2.6
Concept evaluation

6.2.6.x
Coverage improvement target according to MCL methodology

All simulation assumptions from 6.2.6.y
 have been followed; with the difference that the assumption on F_est_error has been changed to test how sensitive the performance is to frequency errors, see table 6.2-x.
Table 6.2-x. Frequency error parameters, see table C.1.
	Parameter
	Setting

	F_est_error
	N(0,3) Hz1
N(0,20) Hz
N(0,40) Hz

	NOTE1: Estimated frequency offset of EC-SCH, see [6.2-a]


For the worse case setting it can be noted that 2.5% of the realizations end up outside of the current requirement on frequency accuracy of 0.1 ppm (90 Hz in the 900 MHz band).
The results are presented in Figure 6.2-x.
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Figure 6.2-x. MCL for each logical channel
As can be seen, the maximum coupling loss (MCL) aimed at by the study, 164 dB, is achieved in all cases with only noticeable degradation for EC-PACCH/DL in the case of the highest frequency offset assumed with a degradation of 0.4 dB. 
	Next modification
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�Subclause for performance evaluation on 


‘Coverage improvement target’ (see � HYPERLINK "ftp://www.3gpp.org/tsg_geran/TSG_GERAN/GERAN_65_Shanghai/Docs/GP-150155.zip" ��GP-150155�)
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