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1 Introduction

In last RAN2 meeting, the 1.28Mcps TDD RACH capacity simulation in one typical configuration was given in [1]. 

In order to clarify the current 1.28Mcps TDD RACH capacity, the contribution gives more simulations in several different typical configuration
2 Simulation
Random access procedure
The physical random-access procedure shall be performed as follows:

UE side:

1
Randomly select one signature from 8 SYNC_UL signatures. And transmit the signature at UpPCH.
2
After sending a signature, listen to the relevant FPACH for the next WT sub-frames to get the network acknowledgement.
3
In case no valid answer is detected in the due time: Increase the Signature transmission power by P0 = Power Ramp Step [dB], decrease the Signature Re-transmission counter by one and if it is still greater than 0, then repeat from step 1; else report a random access failure to the MAC sub-layer.

4
In case a valid answer is detected in the due time: send the RACH message on the relevant PRACH.
So the RACH failure probability depends on the configuration of SYNC_UL, FPACH, and PRACH.
Typical RACH configurations

Some typical RACH configurations are given in the 25.224 Annex CB (informative):
Examples random access procedure for 1.28Mcps TDD.
1) One FPACH, One PRACH, TTI=5ms, WT=4, L =1, SF4 PRACH
2) One FPACH, Two PRACHs, TTI=10ms, WT=4, L =2, SF8 PRACH
3) One FPACH, Four PRACHs, TTI=20ms, WT=4, L =4, SF16 PRACH
Where 

WT
: Maximum number of sub-frames to wait for the network acknowledgement to a sent signature
Li 
: Length of RACH transport blocks associated to FPACHi in sub-frames

M 
: Maximum number transmissions in the UpPCH

In the typical configurations, the number of PRACH increases together with the PRACH’s TTI. The number of PRACH associated to one FPACH is 1, 2, and 4 when the PRACH TTI is 5ms, 10ms and 20ms respectively. There are enough PRACH resources to send the RACH message if the UE detected a valid answer in FPACH. Moreover, the number of the SYNC_UL signatures is 8. So the RACH failure probability only depends on the configuration of FPACH if there are enough PRACH resources. The RACH failure probabilities in 3 typical configurations are the same value.
Simulation 
The simulation is to get the supported maximum RACH Intensity when the number of FPACH resources in one carrier increases.
The Simulation condition and corresponding result are given below:
Table 1: Simulation condition 
	Call Model
	Poisson arrival

	WT
	4

	Maximum number transmissions in the UpPCH
	3

	RACH failure probability
	1%

	Number of FPACH
	1
	2
	4
	8

	TTI and the number of PRACH associated to one FPACH
	5ms/1 , 10ms/2, 20ms/4 

(The number of PRACH increases according to the number of FPACH. )


The RACH failure probability only depends on the configuration of FPACH if there are enough PRACH resources to send the RACH message if the UE detected a valid answer in FPACH. The RACH failure probabilities are the same value in 3 typical configurations of TTI and the number of PRACH associated to one FPACH.
Table 2: Supported Maximum RACH Intensity 
	Number of FPACH
	Supported Maximum RACH Intensity (RACH Attempts/s)

	1
	120

	2
	305

	4
	310

	8
	310


3 Discussion

According to the [2] Observation 2: The RACH intensity generated by taxi can be expected to be as high as 72 RACH attempts/s in the cell of Beijing Capital International Airport, and 40 RACH attempts/s in the cell where the taxi company located in, the current typical configuration can meet the requirement.
According to the [3], the RACH intensity can reach 3567. The current typical configuration can not meet the requirement.
From the simulation, we can also get the conclusion that the Supported Maximum RACH Intensity increases when the Number of FPACH/PRACH is added. However, it is not a linear increase. It is no an efficient way to simply add FPACH/PRACH resource in one carrier. The number of the SYNC_UL signatures in one carrier is 8. When the number of FPACH/PRACH is 4 or 8, the Supported Maximum RACH Intensity is limited by the SYNC_UL signatures resources. We can expect a great increase of Supported Maximum RACH Intensity when multiple carriers are used for random access, and the number of the SYNC_UL signatures FPACH and PRACH resources is increased.
The current HSPA+ 1.28Mcps TDD system is a multi-frequencies system. The multiple E-RUCCHs can be configured in multiple frequencies. The UE in enhanced CELL_FACH state can use the E-RUCCH in each frequency. But the UE in Idle state can use the E-RUCCH in only one frequency (primary frequency or one secondary frequency).

In order to support the MTC RACH overload, it is suggested that the UE in Idle state can use the multiple E-RUCCHs in multiple frequencies.
4 Conclusion
The simulations can be a reference for MTC service deployed in 12.8Mcps TDD system and be included in the TR37.868.

If the RACH intensity exceeds 305, the following suggestion can be an optional solution: The UE in Idle state can use the multiple E-RUCCHs in multiple frequencies for 1.28Mcps TDD.
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The simulation is to get the supported maximum RACH Intensity when the number of FPACH resources in one carrier increases.
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If the RACH intensity exceeds 305, the following suggestion can be an optional solution: The UE in Idle state can use the multiple E-RUCCHs in multiple frequencies for 1.28Mcps TDD.
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