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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

Performance evaluation for EC-GSM for logical channels following the commonly agreed methodology and should be updated to include the use of an Access Burst for the access attempt.
1.3
Summary of change

Subchapter is updated to reflect that EC-GSM supports two different access burst formats, the Normal burst format and the Access burst format. Tables are updated accordingly.
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-v1.3.1 
	First modification


6.2.6.9
Coverage improvement target according to MCL methodology

The Maximum Coupling Loss (MCL) is derived using the methodology described in subclause 5.1, using the assumptions in table 5.1-2. The occupied bandwidth is assumed to be 13e6/48(270.8 kHz, reflecting the symbol rate in GSM, and hence the required SINR is defined in Es/N0.

The EC-GSM channels that the methodology applies to are: EC-PACCH, EC-PDTCH, EC-AGCH, EC-PCH.

For network synchronization and random access evaluation at the MCL, see subclause 6.2.6.1 and 6.2.6.2.

For all simulations, the assumptions in Annex C have been followed. 

The possible residual timing offset, for example shown in 6.2.6.1.4.2a after EC-SCH acquisition, is taken into account by a synchronization window in the receiver, well covering the expected residual timing offset. 

For the candidate specific frequency model (see table C.1) the model in table 6.2.6.9-1 has been followed.

Table 6.2.6.9-1. Frequency error parameters, see table C.1.

	Parameter
	Setting
	Comment

	F_est_error
	N(0,10) Hz
	Following the assumption on minimum frequency error. From simulations EC-GSM has shown to provide better accuracy than this, which implies that the minimum assumption for the study can be used.

	F_drift_inactive
	0.01 ppm/s
	See table C.1.

	T_inactive
	U(0.0012, 0.1442) s
	After reading the SCH the first available RACH transmission occurs after 2 TS. If 32 RACH repetitions are needed then it may in worst case take 31 TDMA frames + 2 TS before a RACH opportunity emerges. See figure 6.2.4.2-5 for details of organization of RACH channel.

	F_drift_active
	0.025 ppm/s
	See table C.1.

	t
	U(0, 0.7385) s
	Assuming that a UL transfer contains between 1 and 220 bytes, implies that CS-1 requires 1-10 radio blocks. At full allocation 10 radio blocks can be transmitted over 160 TDMA frames using 16 repetitions.


Frequency hopping has not been assumed, in order to reflect the worst case performance scenario.

The output power level for the BS is assumed to be 43 dBm and the output power of the device 33 dBm.

The used repetitions factors for each logical channel, and the mapping of logical channels onto physical channels follows the description in subclause 6.2.4.2 for the highest coverage class (CC6).

For control channels (EC-CCCH/DL, EC-PACCH, EC-BCCH) a target BLER of 10% is used.

EC-GSM supports two access burst formats, Normal Burst, NB, and Access Burst, AB. When using the AB format and legacy contention resolution, the TLLI of four bytes has been assumed to be included in the each UL RLC/MAC block until contention resolution is complete resulting in an increased amount of payload that needs to be transmitted. When using the NB format, the TLLI can be included in the access attempt and reduce the number of radio blocks that needs to be transmitted. An enhanced procedure for AB based access attempt is also proposed, see sub-chapter [ref
], to reduce the amount of payload needed for the contention resolution. In the simulations provided below, this results in the same number of radio blocks to be transmitted as in the NB case. I.e. the results are applicable in both cases. 
For traffic data channels (EC-PDTCH) the model, as described in subclause 5.2 has been used, resulting in a throughput for 90% of the reports of 354(NB) and 327(AB)bps for the exception report on the UL and 382 bps for the application ACK on the DL. An SNR of -14.3 dB and -6.3 dB on the UL and DL respectively has been used as input to the model to derive the respective throughput.
On the UL, for EC-PDTCH and EC-PACCH, no power reduction due to multislot transmission is assumed. 

The results are presented in table 6.2.6.9-2 and table 6.2.6.9-3.
Table 6.2.6.9-2. EC-GSM, coverage summary DL

	Logical channel name
	EC-

PDTCH/D
	EC-

PACCH/D
	EC-

CCCH/D
	EC-

BCCH

	Data rate(kbps)
	382
	-
	-
	-

	Transmitter
	
	
	
	

	(1) Tx power (dBm)
	43
	43
	43
	43

	Receiver
	
	
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	5
	5
	5
	5

	(4) Interference margin (dB)
	0
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	271000
	271000
	271000
	271000

	(6) Effective noise power
= (2) + (3) + (4) + 10 log ((5))  (dBm)
	-114.7
	-114.7
	-114.7
	-114.7

	(7) Required SINR (dB)
	-6.3
	-6.4
	-8.8
	-6.5

	(8) Receiver sensitivity = (6) + (7) (dBm)
	-121
	-121.1
	-123.5
	-121.2

	(9) Rx processing gain
	0
	0
	0
	0

	(10) MCL  = (1) ((8) + (9) (dB)
	164
	164.1
	166.5
	164.2


Table 6.2.6.9-3. EC-GSM, coverage summary UL

	Logical channel name
	EC-

PDTCH/U
	EC-

PDTCH/U
	EC-

PACCH/U
	EC-

PACCH/U

	Data rate(kbps), Normal Burst or enhanced AB based solution
	354
	447
	-
	-

	Data rate(kbps), Access Burst
	327
	395
	
	

	Transmitter
	
	
	
	

	(1) Tx power (dBm)
	33
	23
	33
	23

	Receiver
	
	
	
	

	(2) Thermal noise density (dBm/Hz)
	-174
	-174
	-174
	-174

	(3) Receiver noise figure (dB)
	3
	3
	3
	3

	(4) Interference margin (dB)
	0
	0
	0
	0

	(5) Occupied channel bandwidth (Hz)
	271000
	271000
	271000
	271000

	(6) Effective noise power
= (2) + (3) + (4) + 10 log ((5))  (dBm)
	-116.7
	-116.7
	-116.7
	-116.7

	(7) Required SINR (dB)
	-14.3
	-14.3
	-14.3
	-14.3

	(8) Receiver sensitivity = (6) + (7) (dBm)
	-131.0
	-131.0
	-131.0
	-131.0

	(9) Rx processing gain
	0
	0
	0
	0

	(10) MCL  = (1) ((8) + (9) (dB)
	164.0
	154.0
	164,0
	154,0


Editor’s note: Coherent reception and transmission has been assumed in the simulations. Further investigation on this assumption is left TBD. 

As can be seen, the maximum coupling loss (MCL) aimed at by the study, 164 dB, is achieved by all logical channels if the current output power level of the device is kept as today, i.e. 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.
	End of modifications


�Ref to subchapter for content of pCR, EC-GSM, Enhanced AB Based Contention Resolution (GPC150460)
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