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1. Introduction
The intention of this contribution is to agree on the simulation assumptions for RACH performance evaluation of the current system (without enhancements), then to come with simulations results for MTC for LTE, UMTS FDD and 1.28Mcps TDD.
2. Simulation methodology

1) In a single cell environment.
2) No background H2H traffic.
3) Random access contention is modelled as RACH loss, i.e. both MTC devices retransmit in case of collision.
4) In case of no collision, 
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 preamble detection probability is assumed (where i indicates the i-th preamble transmission), to take into account the effects of the radio channel (path-loss, fading, inter-cell interference, Tx-Power limitation, etc.).
5) The accompanied RRC signalling for MTC devices are not considered.

3. Simulation assumptions
3.1. LTE

The basic simulation assumptions for LTE are listed in Table 1. 
Msg3 and Msg4 in the RA procedure shall be considered for the simulation.
Table 1: Basic simulation assumptions for LTE

	Parameter
	Setting

	Number of MTC devices
	5000, 10000, 30000

	MTC devices arrival distribution
	Uniform distribution over 60s, 
Beta distribution over10s

	Cell bandwidth
	5 MHz

	PRACH Configuration Index
	6

	Total number of preambles
	54 

	Maximum number of preamble transmission
	10

	Number of UL grants per RAR
	3

	Number of CCEs allocated for PDCCH
	16

	Number of CCEs per PDCCH
	4

	Preamble detection probability
(in case of no collision)
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where i indicates the i-th preamble transmission 

	ra-ResponseWindowSize
	5 subframes

	mac-ContentionResolutionTimer
	48 subframes

	Backoff Indicator
	20ms

	HARQ retransmission probability for Msg3 and Msg4 (non-adaptive HARQ)
	10%

	Maximum number of HARQ TX for Msg3 and Msg4 (non-adaptive HARQ)
	5


3.2. UMTS FDD

The basic simulation assumptions for UMTS FDD are listed in Table 2.

Given that the preamble part and message part of PRACH could not be completely separated, it is assumed that the RRC Connection Request will be transmitted in the message part and the transmission could be finished within one TTI, which means there will be only one RA attempt for one MTC device.
Table 2: Basic simulation assumptions for UMTS FDD
	
Parameter

	Setting

	Number of MTC devices
	1000, 3000, 5000, 10000, 30000

	MTC devices arrival distribution
	Uniform distribution over 60s, 

Beta distribution over10s

	Preamble detection probability
(in case of no collision)
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where i indicates the i-th preamble transmission

	NB01min
	0 

	NB01max
	30

	Maximum number of preamble retransmissions
	5

	Max number of Preamble Ramping cycles
	3

	Dynamic persistence value
	0.3

	Number of signatures per PRACH
	8

	Number of PRACH
	1

	Available access slots
	All

	RACH TTI
	20 ms


3.3. UMTS 1.28Mcps TDD
The basic simulation assumptions for UMTS 1.28Mcps TDD are listed in Table 3.
Given that the preamble part and message part of PRACH could not be completely separated, it is assumed that the RRC Connection Request will be transmitted in the message part and the transmission could be finished within one TTI, which means there will be only one RA attempt for one MTC device.
Table 3: Basic simulation assumptions for UMTS 1.28Mcps TDD
	
Parameter

	Setting

	Number of MTC devices
	1000, 3000, 5000, 10000, 30000

	Cell bandwidth
	10 MHz

	MTC devices arrival distribution
	Uniform distribution over 60s, 

Beta distribution over10s

	Mmax (Mac Layer Transmission Number)
	2

	Number of signatures (SYNC_UL codes)
	8

	Pi (transmission probability)
	0.3

	Number of UpPCH Subchannel
	2

	Number of FPACH
	3

	Number of PRACH associated to each FPACH
	1

	SF of PRACH
	1/4

	RACH TTI
	5 ms

	WT
	4 subframe

	Physical Layer Transmission Number
	4

	Number of uplink timeslots per carrier
	3


4. Output for Analysis
We could evaluate the follow aspects for the analysis of RACH performance for MTC:

1) Collision Probability, defined as the ratio between the number of occurrences when two or more devices send a RA attempt using exactly the same preamble and the overall number of opportunities (with or without access attempts) in the period.

2) Access Success Probability, defined as the probability to successfully complete the random access procedure within the maximum number of preamble transmissions.
3) Statistics of Number of Preamble Transmissions, defined as the CDF of the number of preamble transmissions to perform a random access procedure (successful or unsuccessful).

4) Access Delay Statistics, defined as the CDF of the delay, for each random access procedure, between the first RA attempt and the completion of the random access procedure. 

All these statistics should be collected for the period of time between the activation of the first MTC device and the (successful or unsuccessful) completion of the last random access procedure triggered by a MTC device. For LTE, successful completion of one random access procedure means the successful reception of Msg4. For UMTS FDD and UMTS 1.28Mcps TDD, successful completion of one random access procedure means the complete of RACH message part.
5. Simulation results

6. Conclusion
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