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1 Introduction
FE-FACH work item was initiated during RAN2#73bis. The goal of the work item is to justify the complexity for several potential enhancements to existing mechanisms. One of the features considered is “Fallback to R99 PRACH”, in which the idea is to allow an Enhanced-Uplink-in-Cell_FACH capable UE to use R99 PRACH. 
In this contribution we present simulation results on fallback-to-R99. 
Baseline: 


Use Enhanced-uplink
Fallback-to-R99:

Use Enhanced-uplink 





If Enhanced-uplink contention procedure fails






Use R99 RACH





End
2 Simulation Methodology
The results in the following sections are based on simulations run on an uplink system simulator. The simulation assumptions are as follows:

General Simulation assumptions:
	Cell Layout
	Hexagonal grid, 19 Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1.0 km

	Channel model
	3GPP mix

	UE spatial distribution
	Uniform 

	UE traffic pattern
	Based on Wireshark logs (Please see below for details)

	Length of simulation run
	1 min


Prach procedure assumptions:

	Max No. of preambles per cycle
	10

	Max No. of ramping cycles
	5

	R99 RACH Payload
	360 bits

	Total no. of signatures
	16


The traffic source for generating bursty traffic in the simulator is from Wireshark traces collected over WiFi. The statistics of the traces are as follows:

· Collected over 30 min duration between 12:00pm and 12:30pm during weekday over a corporate network.
· 2403 unique IP addresses were identified.
· 813 were identified to be smartphones.
· 1019 were identified to be computers.
· 14 million packets were logged.
3 Results

In this section we present simulation results. We look at two metrics of interest: the average number of R99 RACH messages transmitted by an UE over the 1 min duration of simulation and the percentage of time spent by an UE in a call blocked state. An UE spends time in a call blocked state if the random access contention procedure (Enhanced-uplink/R99) fails to secure a resource for uplink transmission. For example, in fallback-to-R99 mode of operation, an UE will have to fail the Enhanced-uplink contention procedure and also the R99 RACH contention procedure before going into a call blocked state. 

The following parameters are varied to assess the sensitivity of the metrics: 
· No. of R99 signatures

· No. of E-DCH resources

· No. of UEs per cell

3.1 Results for following metric: Avg no. of R99 RACH messages used by UE per min
3.1.1 Results for Fallback-to-R99:

· 4 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0.97
	0.28
	0
	0

	
	400
	1.78
	1.18
	0.11
	0

	
	600
	2.53
	2.03
	0.61
	0

	
	800
	3.08
	2.7
	1.4
	0

	
	1000
	3.85
	3.28
	2.4
	0.31


· 8 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	1.02
	0.3
	0
	0

	
	400
	1.87
	1.19
	0.11
	0

	
	600
	2.55
	2.05
	0.62
	0

	
	800
	3.14
	2.73
	1.4
	0

	
	1000
	3.84
	3.37
	2.39
	0.34


· 12 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0.97
	0.27
	0
	0

	
	400
	1.86
	1.18
	0.11
	0

	
	600
	2.51
	2.06
	0.58
	0

	
	800
	3.13
	2.69
	1.43
	0

	
	1000
	3.83
	3.43
	2.39
	0.34


3.2 Results for the following metric: Percentage of time spent in call blocked state

3.2.1 Results for Baseline:

· 4 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0.07
	0
	0
	0

	
	600
	1.3
	0
	0
	0

	
	800
	5.2
	0.08
	0.06
	0

	
	1000
	10.5
	2.7
	1.7
	1


· 8 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0.02
	0
	0
	0

	
	600
	0.9
	0.01
	0
	0

	
	800
	4.6
	0.2
	0.03
	0

	
	1000
	10.9
	2.6
	1.9
	1.2


· 12 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0.12
	0
	0
	0

	
	600
	0.6
	0
	0
	0

	
	800
	4.6
	0.04
	0.16
	0

	
	1000
	10.9
	3.2
	1.8
	1.2


3.2.2 Results for Fallback-to-R99:

· 4 R99 Signatures

	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0
	0
	0
	0

	
	600
	0
	0
	0
	0

	
	800
	0
	0
	0
	0

	
	1000
	0.01
	0.01
	0
	0


· 8 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0
	0
	0
	0

	
	600
	0
	0
	0
	0

	
	800
	0
	0
	0
	0

	
	1000
	0.01
	0
	0
	0


· 12 R99 Signatures
	No. of UEs per cell
	No. of E-DCH Resources

	
	
	2
	4
	8
	32

	
	200
	0
	0
	0
	0

	
	400
	0
	0
	0
	0

	
	600
	0
	0
	0
	0

	
	800
	0
	0
	0
	0

	
	1000
	0.01
	0
	0
	0


4 Conclusion
· Baseline
· has significant blocking when no. of UEs per cell is high.

· Fallback-to-R99
· leads to negligible blocking, even when no. of UEs per cell is high.

· makes effective use of the R99 RACH channel.

From the observations listed above, we conclude that Fallback-to-R99 has clear and significant advantages.
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