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Evaluation of FBCH
1 Introduction
FBCH is proposed in [1] as an improvement for uplink schedule in the Implicit TBF release procedure.This contribution gives analysis on PDCH performance when the FBCH procedure is applied.

2 Evaluations
2.1 Fast Feedback Channel 

In [1], one possible way like CDMA systems where multiple mobile stations can transmit simultaneously on the FBCH. From the view of sourcing company, a Normal Burst Fast Feedback Channel proposed in [2] can be used, since there is less impact on the radio layer.

In the simulation, 2 USFs are reserved for the FBCH and the other 6 USFs are used for  per PDCH. So the burst format can be as shown in figure 1. The normal burst is intended to carry a short control messages indicating the corresponding MS has data to transmit. 
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Figure 1 Normal Burst Fast Feedback Channel
2.2 Simulation Assumption

The simulation assumption is present in table 1.
Table 1: Simulation parameters

	Parameter
	Value

	Cell configuration
	Single cell

	BCCH type
	Non-combined

	CCCH assumptions
	Tx-integer=20, S=109, M=4, T3146=(Tx+2S)/217=1.1s

	AGCH blocks per 51-multiframe
	6

	Available PDCHs
	8 PDCHs (4 PDCHs on BCCH carrier)

	Immediate Packet Assignment
	Capable mobile penetration 100%

	Extended Uplink TBF mode
	Enabled (delay release timer: 2 seconds)

	Delayed Release of Downlink TBF
	Enabled (delay release timer: 2 seconds)

	EXT_UTBF_NODATA
	1
(i.e. not sending PACKET UPLINK DUMMY CONTROL BLOCK)

	MCS
	MCS-2 (fixed for both UL and DL)

	Link adaptation
	Disabled

	USF number
	7/PDCH, 
2/FBCH and 6 /PDCH when FBCH is applied

	Schedule algorithm
	Round Robin

	Polling period
	Average 15 block

	IM session arrival rate
	1 session/second


2.3 Network Metrics
2.3.1 Offered load and LLC throughput

Table 2:  Offered load and LLC throughput

	Offered Load
	LLC Throughput

	
	legacy procedure
	Implicit TBF release
	FBCH

	Uplink
	24kbps
	22kbps
	23kbps
	23 kbps

	Downlink
	26kbps
	24kbps
	24kbps
	24.2 kbps


2.3.2 Data load 

Table 3: Data load
	
	2 seconds delay release timer

	
	legacy procedure
	Implicit TBF release
	FBCH

	Uplink
	31.1%
	31.2%
	31.3%

	Downlink
	30.6%
	31.1%
	331.1%


2.3.3 Control load
The Ratio of Data and Control Messages are shown in table 4. When the FBCH is applied, , the uplink control messages are more than Implict TBF release solution, it’s because the short control messages indicating the MS has data to transmit are taken into account. 
Table 4: Ratios of Data and Control Message

	Ratio of Data and Control Message
	legacy procedure
	Implicit TBF release
	FBCH

	Uplink
	Control Message
	31.3%
	26.6%
	28.2%

	
	Data
	68.7%
	73.4%
	71.8%

	Downlink
	Control Message
	22.8%
	19.8%
	20.6%

	
	Data
	77.2%
	80.2%
	79.4%


2.4 Service metrics
2.4.1 Loss of login message
The loss of IM message for three cases is showed in figure 2.  An active radio resource management in [3] was applied so that very small portion of IM Uplink messages are lost in three cases. 
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Figure 2 loss of IM uplink message

2.4.2 Message transmission delay
The transmission delays are shown in figure 3. 
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Figure 3 Message transmission delay
When FBCH is applied, the time delay is almost the same as the legacy mechamism, it’s because the user has to wait for the FBCH schedule when there is uplink packet arrival and wait for the its own USF schedule to send the uplink packet. 

3 Conclusion 
This contribution analyzes service performance when FBCH is applied. The simulation showed:

· The control signalling is reduced but still more than the case when Implict TBF Release is applied. 

· No benefit for transmission delay when FBCH is applied. The performance is worse than Implict TBF Release solution.
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