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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-RACH on link level has not yet been included in the TR, including false detection rate and blind TSC detection. False detection rate is agreed to be presented for all candidate solutions, see subclause 5.7.
1.3
Summary of change

The link level performance evaluation for EC-RACH on link level is included in the TR for false detection rate and blind TSC detection. 
Compared to the previous version of the document it is clarified that overlaid CDMA has not been applied in the simulations.
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
	For information


6.2.4.2.7
EC-RACH

For users in extended coverage, the EC-RACH is still used as a collision based channel with each coverage class being mapped onto specific frame options. The EC-RACH is repeated up to 32 times, allowing for up to around 6 accesses per second for the worse coverage class device. The highest coverage class, CC6, is mapped onto 2 51-multiframes while all lower coverage classes are mapped within one 51-multiframe.

The EC-RACH is by default mapped onto TS1, but as today in GSM, multiple EC-CCCH operation can be supported, in which case TS3,5,7 can also be used for EC-RACH.
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Figure 6.2-5. EC-RACH mapping. CC1 (top), …, CC6 (bottom).

	First modification (added subclause)


6.2.6
Concept evaluation

6.2.6.x
EC-RACH
6.2.6.x.1
Link level evaluations
6.2.6.x.1.1
False detection
A high false detection of the random access will waste resources in the network, and hence it is of interest to ensure that a low false detection rate, as low as GSM can be kept also for EC-GSM. 
The performance of the EC-RACH channel has thus been evaluated using thermal noise as input to the receiver, and the falsely detected RACH bursts are recorded. The simulation assumptions as described in 6.2.6.z
 has been followed with the addition of assumptions listed in table 6.2-a.

Table 6.2-a. Simulation assumptions for EC-RACH false detection and blind TSC detection
	Parameter
	Setting

	Logical channel
	RACH NB, see subclause 6.2.3.2.1,
RACH AB 8 bit or
RACH AB 11 bit.

	TSC
	1 NB TSCs and 3 AB TSCs for CC 1.
1 NB and 1 AB for other coverage classes.

	Number of unique bursts
	1e6

2e4 for investigation in 6.2.6.x.1.2

	Blind TSC Detection
	On

	Overlaid CDMA
	Not used


In GSM today there is a false detection requirement on the RACH defined in 3GPP TS 45.005 (see [5]) of 0.02%.

“For a BTS on a RACH or PRACH with a random RF input, the overall reception performance shall be such that less than 0,02 % of frames are assessed to be error free.”

This target false detection rate is aimed for also in the case of EC-GSM.

Furthermore, it can be noted that the false detection rate is effectively increased by the support of extended coverage classes since the BTS will have to attempt to decode more than one coverage class (sometimes up to six) in some of the received timeslots, see figure 6.2-5.
The false detection rate (FDR) per coverage class, as well as the total false detection rate, is shown in table 6.2-b. As can be seen, the minimum requirement on 0.02 % is met.
Table 6.2-b. False detection rate on EC-RACH.
	Coverage Class (Number ”repetitions”)
	FDR [%]

	Coverage Class 1 (1)
	0.001

	Coverage Class 2 (2)
	0.002

	Coverage Class 3 (4)
	0.001

	Coverage Class 4 (8)
	0.001

	Coverage Class 5 (16)
	0.001

	Coverage Class 6 (32)
	0.003

	Total
	0.009


6.2.6.x.1.2
Blind TSC detection
In current GSM systems a BTS need to detect between three different TSCs on the RACH, an 8-bit access, and two different 11-bit accesses. With EC-GSM, this increases to four TSCs on TS0 with the introduction of normal burst RACH, while on TS1 three different TSCs are at most used (8-bit access not supported), see subclause 6.2.4.6.3.
Simulations have been run to ensure the performance degradation due to the additional blind TSC detection is within acceptable limits.

The simulation assumptions in subclause 6.2.6.x.1.1 have been followed, and the results on blind TSC detection (BTD) are shown in table 6.2-c. As can be seen, the negative impact on performance is limited to 0.2 dB for coverage class 1, and 0.1 dB for other coverage classes.
Table 6.2-c. Blind TSC detection degradation.

	Coverage Class (Number ”repetitions”)
	BTD [dB]

	Coverage Class 1 (1)
	0.2

	Coverage Class 2 (2)
	0.1

	Coverage Class 3 (4)
	0.1

	Coverage Class 4 (8)
	0.1

	Coverage Class 5 (16)
	0.1

	Coverage Class 6 (32)
	0.1


6.2.6.x.1.2
BLER performance

To be included
6.2.6.x.2
System level evaluations

To be included
	Next modification
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