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1. Introduction
In RAN2#70bis meeting, the RACH capacity for 1.28Mcps TDD was primarily analyzed in [1]. After the discussion during the meeting, the baseline of further evaluation on RACH capacity was reached and the basic simulation conditions were captured in TR 37.868.
In this contribution, we further discuss the detailed simulation conditions and show the related simulation results.

2. Discussion
2.1 Simulation Conditions and Assumptions
The basic simulation conditions to achieve the margin of the RACH capacity for 1.28Mcps TDD system were captured in TR 37.868. Besides, we also need to consider the realistic configuration in the real network deployment. So, based on some simulation evaluation and the typical configurations in the real network, we choose some key parameters as following: 
· The maximum number of synchronization attempts Mmax is set as 2
· The maximum number of SYNC_UL transmissions in the UpPCH is set as 4

· The "WT" maximum number of sub-frames to wait for the network acknowledgement to a sent signature is set as 4 subframes

· The available UpPCH sub-channels for each Access Service Class (ASC)
Based on the discussion above, we can have the following simulation conditions in Table 1:

Table 1: Simulation Conditions of Supported RACH Intensity for 1.28Mcps TDD

	RACH attempt failure ratio
	1%

	MAC Layer Parameters

	Mmax (Mac Layer Transmission Number)
	2

	ASC
	

	
	Number of signatures (SYNC_UL codes)
	8

	
	Pi (transmission probability)
	0.3, 1.0

	
	Number of UpPCH Subchannel
	2

	Physical Layer Parameters

	Number of FPACH
	1, 2, 3, 4, 8

	Number of PRACH associated to each FPACH
	1

	SF of PRACH
	1/4

	RACH TTI
	5 ms

	WT
	4 (unit: subframe)

	Physical Layer Transmission Number
	4


Note 1: It is assumed that the arrival of RACH requests matches the Poisson distribution.
Note 2: The RACH attempt failure means that for a device, the maximum number of synchronization attempts of MAC layer (Mmax) is achieved but it still fails to access to the network.
2.2 Simulation Results
Based on the simulation conditions and assumptions listed in section 2.1, the simulation results of supported RACH Intensity for 1.28Mcps TDD from CATT and TD Tech are shown in table 2.1 and table 2.2 respectively.
Table 2.1: Simulation Result of Supported RACH Intensity for 1.28Mcps TDD [CATT]
	Configurations
	Results

	
	Pi=1.0
	Pi=0.3

	Number of FPACH/PRACH Pairs
	PRACH codes Occupation Ratio /10MHz
	Supported RACH Intensity
 (RACH Attempts/s)
	Supported RACH Intensity
 (RACH Attempts/s)

	1
	1.39%
	183.2
	184.2

	2
	2.78%
	375.5
	376.8

	3
	4.17%
	488
	493

	4
	5.56%
	525
	536

	8
	11.1%
	526.5
	536.8


Table 2.2: Simulation Result of Supported RACH Intensity for 1.28Mcps TDD [TD Tech]
	Configurations
	Results

	
	Pi=1.0
	Pi=0.3

	Number of FPACH/PRACH Pairs
	PRACH codes Occupation Ratio /10MHz
	Supported RACH Intensity
 (RACH Attempts/s)
	Supported RACH Intensity
 (RACH Attempts/s)

	1
	1.39%
	182
	183

	2
	2.78%
	375
	376

	3
	4.17%
	488
	493

	4
	5.56%
	526
	536

	8
	11.1%
	526
	536


Wherein PRACH codes Occupation Ratio is defined as:

PRACH codes Occupation Ratio = 

PRACH codes resource / (codes resource per timeslot * number of timeslots * number of carriers)

There are 16 codes for each timeslot for LCR TDD. In our simulation assumption, the number of UL timeslots is 3 per carrier. And for 10MHz, there are 6 carriers. So the UL codes would be 16*3*6 = 288. For example, with Number of FPACH/PRACH Pairs being 1 and PRACH occupying 4 codes, the corresponding PRACH codes Occupation Ratio is 4/288 = 1.39%.

The simulation results from CATT and TD Tech match well and from the simulation results shown above, we can have the following knowledge:
· The supported RACH Intensity increased with the number of FPACH/PRACH pairs increased. 

· When the number of FPACH/PRACH pairs is smaller than 4, the RACH Intensity increased dramatically with the number of FPACH/PRACH pairs increased. When the number of FPACH/PRACH pairs is larger than 4, no obvious improvement of the RACH Intensity can be achieved.

· The margin of the supported RACH Intensity for 1.28Mcps TDD could achieve more than 500 RACH attempts/s per carrier.

· Supposing that the PRACH occupation ratio should be no more than 5% in practice from operator’s point of view, the realistic configuration of the FPACHs numbers can be considered as 3 for the primary frequency in a cell, and the supported RACH Intensity is 488 RACH attempts/s per carrier (Pi=1.0) and 493 RACH attempts/s per carrier (Pi=0.3).

3. Conclusion

This contribution analyzes the RACH capacity for 1.28Mcps TDD and shown the corresponding simulation results. The draft text proposal intents to capture simulation part are also provided. It is proposed to discuss the analysis of RACH capacity shown in this contribution and if approved, capture the text proposal in TR 37.868.
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------------------------------------------------Start of Text Proposal------------------------------------------------
B.3
RACH Load Analysis for HSPA and LTE
------------------------------------------------Partially Omitted------------------------------------------------
RACH HSPA - ASC Simulation Results for UTRAN 1.28Mcps TDD
For 1.28Mcps TDD, the RACH capacity is impacted by the configured random access parameters, i.e. the number of FPACH(s), the Spreading Factor and the TTI of RACH channel(s), maximum numbers of SYNC_UL transmissions in physical layer, maximum number of synchronisation attempts in MAC layer and the configuration of ASC parameters.

In this simulation, both the SYNC_UL retransmissions in physical layer and the synchronisation attempts in MAC layer are taken into account. To achieve the “best” RACH capacity, the number of the FPACH/PRACH pairs configured for the cell, i.e. on the primary frequency is set as 8 in the simulation. Besides, simulations for number of FPACH/PRACH pairs equals to 1, 2, 3, 4 are also given. 

It is assumed that the arrival of RACH requests matches the Poisson distribution.

The basic simulation parameters are below: 
	RACH attempt failure ratio
	1%

	MAC Layer Parameters

	Mmax (Mac Layer Transmission Number)
	2

	ASC
	

	
	Number of signatures (SYNC_UL codes)
	8

	
	Pi (transmission probability)
	0.3, 1.0

	
	Number of UpPCH Subchannel
	2

	Physical Layer Parameters

	Number of FPACH
	1, 2, 3, 4, 8

	Number of PRACH associated to each FPACH
	1

	SF of PRACH
	1/4

	RACH TTI
	5 ms

	WT
	4 (unit: subframe)

	Physical Layer Transmission Number
	4


NOTE: 
The RACH attempt failure means that for a device, the maximum number of synchronisation attempts of MAC layer (Mmax) is achieved but it still fails to access to the network.
Based on the simulation conditions, the simulation results of supported RACH Intensity for 1.28Mcps TDD is shown as below:
	Configurations
	Results

	
	Pi=1.0
	Pi=0.3

	Number of FPACH/PRACH Pairs
	PRACH codes Occupation Ratio /10MHz
	Supported RACH Intensity
 (RACH Attempts/s)
	Supported RACH Intensity
 (RACH Attempts/s)

	1
	1.39%
	182.6
	183.6

	2
	2.78%
	375.3
	376.4

	3
	4.17%
	488
	493

	4
	5.56%
	525
	536

	8
	11.1%
	526.3
	536.4


From the simulation results above, it can be observed that:
· The supported RACH Intensity increased with the number of FPACH/PRACH pairs increased. 
· When the number of FPACH/PRACH pairs is smaller than 4, the RACH Intensity increased dramatically with the number of FPACH/PRACH pairs increased. When the number of FPACH/PRACH pairs is larger than 4, no obvious improvement of the RACH Intensity can be achieved.

· The margin of the supported RACH Intensity for 1.28Mcps TDD could achieve more than 500 RACH attempts/s per carrier.

· Supposing that the PRACH occupation ratio should be no more than 5% in practice from operator’s point of view, the realistic configuration of the FPACHs numbers can be considered as 3 for the primary frequency in a cell, and the supported RACH Intensity is 488 RACH attempts/s per carrier (Pi=1.0) and 493 RACH attempts/s per carrier (Pi=0.3).
------------------------------------------------End of Text Proposal------------------------------------------------
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