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pCR 45.820 - Conclusion on EC-GSM candidate technique for SI “Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things”
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

As described in [3] the evaluation of the GERAN Evolution solution Extended Coverage GSM (EC-GSM) has been concluded. The related conclusion is missing in the TR [2], and needs to be added.
1.3
Summary of change

The conclusion for the GERAN Evolution solution Extended Coverage GSM (EC-GSM) is added to the TR 45.820 [2]
The updates to the TR in this document are based on the proposed updates to the TR in [4] to include a conclusion framework.
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9
Summary and overall conclusions
9.1
Compliance with the objectives 

In the tables below the compliance to the objectives set by the study is summarized. 
Table 9.1-1 Summary of compliance with performance objectives.
	Performance
Objective
	Candidate technique

	
	EC-GSM
	Candidate technique n+1

	Improved indoor coverage (see  4.1.1)
	Compliant
	

	Support of massive number of low throughput devices (see  4.1.2)
	Compliant
	

	Reduced device complexity (see  4.1.3)
	Compliant
	

	Improved power efficiency (see  4.1.4)
	Compliant
	

	Latency (see  4.1.5)
	Compliant
	


Table 9.1-2 Summary of compliance with compatibility objectives.
	Compatibility
Objective
	Candidate technique

	
	EC-GSM
	Candidate technique n+1

	Co-existence with GSM/UMTS/LTE (see  4.2.1)
	Compliant
	

	Impact on GSM/EDGE BTS hardware (see  4.2.2)
	Compliant
	

	Impact on MS (see  4.2.3)
	Compliant
	


Note: The architecture requirements in the study are fulfilled for the EC-GSM solution since the Gb based architecture (with associated protocols) has been selected for GERAN evolution options. 

	Colour code

	Compliant 
	Expected to be fulfilled
	Inconclusive/FFS
	Not compliant


Guidance: For “Expected to be fulfilled” and “Inconclusive/FFS” additional explanation is expected to be provided in the above tables. 
9.2
Conclusions

Editor's note:  To be based on the input in table 9.1-1 and 9.1-2.

One of the candidate techniques that has been proposed for the FS_IoT_LC study is the GERAN Evolution solution Extended Coverage GSM (EC-GSM). The evaluation of the EC-GSM solution indicates that it fulfils the objectives of the study:

· The performance evaluations show that EC-GSM achieves the maximum coupling loss (MCL) aimed at by the study, 164 dB, with an output power level of the device at 33 dBm. In case a 23 dBm device output power is used, the UL coverage on the data traffic channel is limited to 154 dB.
· It has been shown that a massive number of low throughput devices can be supported by the EC-GSM technique.
· Only 2.1 EC-PDTCH UL timeslots are needed on average per cell to support the CIoT traffic scenario with more than 50,000 devices per cell on a 12-reuse BCCH layer, for MS output power class 23 dBm and the worst BPL scenario. For the same traffic scenario with MS output power class 33 dBm and the worst BPL scenario only 1.3 EC-PDTCH UL timeslots are needed.
· A very low failed attempt rate and low resource utilization is achievable for access requests on the EC-RACH both for MS output power class 23 dBm (generally lower than 0.3% failed attempts, generally using around 2-4 bursts) and 33 dBm (generally lower than 0.03%, generally using around 1-2 bursts).
· The device complexity can be reduced with significant memory reduction and possibility to adopt general downsizing.  A lower output power class is introduced to enable integration of the PA onto the chip. EC-GSM enables a limited development cost due to the possibility to re-use existing components (hardware, software and test equipment).

· The improved power efficiency objective is fulfilled with the battery target of 10 years, for the 33 dBm output power class, being reached for all evaluation points, except for GPRS reference cases +20 dB with more frequent reporting, or with packet size of 200 byte, and GPRS reference cases +10 dB with packet size of 200 byte and more frequent reporting. For the 23 dBm output power class, EC-GSM reaches the battery target of 10 years for all evaluation points except for the GPRS reference cases +10 dB with more frequent reporting and a packet size of 200 byte.

· EC-GSM fulfills the Co-existence objective by using the GSM physical layer. No regulatory impact on bodies outside of GERAN will thus be needed for EC-GSM.

· The objective concerning the impact to base stations is fulfilled by the EC-GSM solution since there will be no impact on existing GSM radio units and EC-GSM can be deployed using software updates of existing digital units.

· With the EC-GSM technology the devices can be deployed in legacy GPRS networks with full multiplexing of traffic channels. A clear benefit of EC-GSM is also that it fulfils being compatible with GPRS networks with no segregation of resources for traffic channels.
· The EC-GSM solution can meet the 10 second latency target of delivering an exception report both at 33 and 23 dBm output power for the different investigated coverage conditions.
	End of modifications
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