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1. Introduction 
In our previous contribution [2], the problem of scheduling signalling error was investigated and several alternative solutions were presented. This contribution is intended for further discussion on the signalling error mitigation in node B controlled rate scheduling by looking at some simulation results. 
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Figure 1: Downlink Feedback Error and Threshold Drifting
2. Discussion 
Simulation assumptions
· Rate request calculation: ideal case is assumed i.e. 
· RR = Up if SDU buffer length is larger than number of SDU transmitted by currently allocated TFC.

· RR = Keep, if current UE pointer indicates minimum TFC or no more rate is required. And also if current UE pointer indicates maximum TFC allowed by Node B pointer and more rate is required.
· RR = Down if SDU buffer length is small than number of SDU transmittable by current allocated TFC. 
· DTX is assumed, i.e. RR and RG is transmitted only when required. DTX error is not assumed. 
· Rate Grant Calculation: ideal case is assumed, i.e. Rate Grant = Rate Request.
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Figure 2 : Average Packet Call Transmission Delay @ various RR/RG Signalling Error Rate (SER)
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	Increase of Average Packet Call Delay
	0% (reference)
	17%
	50%
	94%


· The average packet call transmission delay increases significantly. At SER (signalling error rate)=20%, the average packet call transmission delay get doubled. Even with small error rate of 5%, the packet call delay is increased by 17%.
· In this simulation, the allocated rate at the end of each packet call is not returned to node B scheduler. This loss of rate would impact significantly the system capacity as well.

3. Conclusion
As it can be seen from the simulation results, there is significant impact of scheduling error in terms of increase of average packet call transmission delay, e.g. 94% packet call delay increase at 20% worst case signalling error rate of 20%. In this simulation, we did not include all other source of error such as DTX detection error so that the degradation of performance would be more significant. Also the loss of system capacity due to un-returned capacity by accumulated signalling error would be higher which remains to be seen.
Therefore we proposed that; 

· During WI period, a system level simulation study of Rate Scheduling should assume both uplink and downlink signalling error (as we did for TPC error in R99 network simulation). Otherwise, one can not estimate a reasonable performance of node B scheduling of enhanced uplink. 

· During WI period, we should study detail mitigation technique. Candidates are:
· Received TFC based resetting: Node B update its UE pointer based on the most recent received TFC. 

· Parallel Signalling: Node B sends explicit signalling as well as differential signalling. (see Annex)
· Filtered Signalling: RG message is filtered through time limited window (see Annex).

· During WI period, the required overhead (if any) of each error mitigation technique should be also studied.

4. Simulation Assumptions

	Parameter
	Value
	Comment

	TCP traffic model
	Similar to model defined in TR. (max 2000 Kbytes, median 8.5 Kbytes, average 25 Kbytes). MTU 1500 bytes,
	

	RLC configuration
	PDU size : 256bits
status report prohibit timer: RLC RTT
poll timer: RLC RTT + 2*TTI
	

	E-DCH uplink
	TTI = 10 ms
BLER = 10%
	

	DCH downlink
	DCH with TTI = 10ms
BLER = 1%
	

	Uu delay, uplink
	UL TTI
	

	Iub and RNC delay
	10ms
	

	CN Delay
	0ms
	

	HARQ 
	Stop and wait asynchronised ARQ No soft combining
Maximum number of retransmission : NMRX= 8
Anack processing delay : 1 TTI
Anack signalling duration : 1 TTI
	

	Reordering
	Window based reordering similar to HSDPA
	

	Rate Signaling
	Rate Request (Tri state) & Rate Grant (Tri states)
RATE_UP, RATE_DOWN, RATE_KEEP
Signalling Delay = 1 TTI, Signalling Period = every TTI
	i.e. MaxTfc(n) = MaxTfc(n-1) + RG


5. Reference
[1] 3GPP TR 25.896 “Feasibility Study of Enhanced Uplink for UTRA FDD”, version1.1.2
[2] R1-03-0709 TSG-RAN Working Group 1 meeting #33 Robust feedback scheme for closed loop rate control in E-DCH. New York, USA  25 – 29 August 2003
6. Error Mitigation Techniques
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Figure 3: Example of Parallel Signaling (Frequency of Explicit Signaling L = 2 frame)
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Figure 4: Flowchart of Filtered Signaling















































































