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EC-GSM – EC-PDTCH Link Level Performance
Introduction
At GERAN#62 a new feasibility study named Cellular System Support for Ultra Low Complexity and Low Throughput Internet of Things (WI code: FS_IoT_LC)  was approved, see [1].
One of the main objectives in FS_IoT_LC is to increase the coverage compared to existing GPRS services. In case of evolving GSM, a straightforward way is to make use of blind repetitions. This is what has been proposed for the Extended Coverage GSM (EC-GSM) concept (earlier known as GSM Evolution), see [2].
In this contribution, the link level performance of EC-PDTCH with blind repetitions is provided, and it shows current repetition scheme can achieve the -6.3dB SNR requirement with a low complexity implementation even with only 1 HARQ transmission (no retransmission).
EC-PDTCH burst mapping with blind repetition
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[bookmark: _Ref396211801]Figure 1 EC-PDTCH blind repetitions with CC=6
As Figure 1 shows, one PDTCH burst is repeated 4 times in one TDMA frame and the 4-frame PDTCH block is repeated 4 times in 16 TDMA frames for coverage class (CC) 6[3]. Since frequency hopping can be used between different TDMA frames, usually IQ accumulation is used only within a single TDMA frame.
Simulations
Simulation assumptions
Simulations were performed for EC-PDTCH with CC 6.
Simulation parameters are listed in Table 1.
	Parameter
	Value

	Logical Channel
	EC-PDTCH(MCS-1)

	Channel 
	TU

	Mobile speed
	1.2 km/h

	Band 
	GSM 900

	Impairments
	Typical RX and TX.  Frequency offset=3,30,90

	Frequency Hopping
	Ideal Frequency Hopping (iFH)

	AFC
	no

	Number of repetitions
	16

	BLER requirement
	10%


In the simulation, IQ accumulation is used inside one TDMA frames. Since there is no need to compensate the frequency offset after receiving the data, the IQ accumulation is very 

straightforward and enables low cost implementation, which means it can be done in real time, and no need to buffer all repeated bursts in one TDMA frames. Besides IQ accumulation, a simple soft-bit combining is used. 

Results
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Figure 2. Performance of EC-PDTCH with Coverage Class 6 and up to 4 HARQs
As can be seen, with 4 burst IQ accumulation, for Coverage Class 6, EC-PDTCH can achieve 10% BLER at -9.3dB SNR with up to 4 HARQs. When the frequency offset increases to 30Hz, very limited performance degradation is observed. It can also be seen that only 1dB degradation is observed when the frequency offset is increased to 90Hz.
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Figure 3. Performance of EC-PDTCH with Coverage Class 6 with only 1 HARQ
As shown in Figure 3, only 1 HARQ retransmission is sufficient to meet the MCL target if the FO is lower than 30 Hz. MCL target is achieved even with 90Hz FO with a small margin.
Conclusions
The simulation results confirm that current EC-PDTCH blind repetition scheme can achieve the -6.3dB SNR requirement with a low complexity implementation even with only 1 HARQ transmission (no retransmission). 
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