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1. Introduction
3GPP Release 6 defines a HSUPA feature that is currently under commercial deployments. Extensive system testing has revealed certain problems related to the performance of the E-RGCH channel controlling the transmitted data rates in the uplink. The E-RGCH is a channel that is used to give E-DCH UE UP/DOWN commands controlling the maximum E-DPDCH to DPCCH power ratio which is turned into the maximum data rate by the E-TFC selection function of the UE. If the Node B sends neither UP nor DOWN command the UE it is to stay with its current maximum E-DPDCH to DPCCH power ratio.

TS25.101 defines that the related false alarm probability (= “Missed HOLD probability”) for E-RGCH missed UP/DOWN detection is 10% in case of Serving E-DCH RLS, see Annex. This means that if the Node B did not send either an UP or DOWN command on the E-RGCH, the UE still may interpret this as either UP or DOWN every 10th TTI. If the Node B can react immediately to the first transmission the UE is taking with a wrong data rate the problem persists still one HARQ RTT, or 4, respectively 8 TTIs depending on used E-DCH TTI length.
Background for the missed HOLD (false alarm) probability during the Release 6 standardization can be found in [1, 2]. Reference [2] included considerations regarding system Tput due to E-RGCH errors, but it appears that the impacts of the actual scheduling delays and NB resource allocations were not fully assessed. The thresholds on which RAN4 determined the existing performance requirements were communicated in [3].
2. Discussion
2.1
The case of false UP
Assuming e.g. a reasonably moderate case of 10 HSUPA UEs active in a cell, on average every second TTI one UE could erroneously detect UP command due to false alarm. Also frequently two or more UEs could detect a false UP at the same time. The network would need to take this possibility into account in the noise rise headroom when targeting for a specific noise rise operating point for the uplink. In a fully loaded system, one UP-command for a high data rate UE could cause a stabile highly loaded cell to become an overloaded cell.

Additionally the base station needs to over-allocate resources for receiving the higher data rates resulting from false UP commands or accept the fact that at least HARQ RTT worth of transmissions are lost requiring the RLC layer to recover this situation. In 10 ms TTI case this would mean 4 out of every 20 TTIs being lost by the physical layer in the worst case.
2.2
The case of false DOWN

Different kind of problems will result for erroneously detected DOWN commands, especially in a case where a UE with a relatively low grant is considered. In 2 ms TTI case the low grant could be e.g. 160 kbps, which typically allows the UE to transmit one RLC PDU in a TTI. If the grant is lowered by one step it means that the UE is not allowed to send anything at all. Every 20th TTI the UE would see false DOWN and lose its grant completely. The Node B would only know that the UE stopped because of false DOWN after the UE sends a scheduling information and can correct the situation with an absolute grant.
3. Proposal

Section 2 outlined the problems arising from a high false alarm probability currently allowed for E-RGCH in Serving E-DCH RLS. An obvious solution to the problem is to trade off required E-RGCH UP/DOWN power to in order to be able to significantly reduce the false alarm probability,. While appropriate values for the false alarm probability (“Missed HOLD probability”) are up for discussion in RAN4, we would recommend changing the false alarm probability from a total of 10% (5%/5%) to 0.1% (0.05%/0.05%).
Ideal simulation results evaluating the additional power requirement for E-RGCH detection with the proposed 0.1% false alarm threshold are shown in Figure 1. These results are obtained in Vehicular A with 30km/h at Îor/Ioc=0dB assuming single receiver branch Rake receiver. 
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Figure 1. Ideal simulation results for E-RGCH detection with two different false alarm thresholds

Based on these initial simulations it appears that the that E-RGCH additional power requirement would be in the order of 4 dB for missed detaction probability of 5%. This is considered to be acceptable as the E-RGCH is only transmitted during periods of UE EDCH activity and only when there is a need for changing the allocated rate.
4. Conclusion

In this document we have outlined the problems arising from a high false alarm probability of E-RGCH on EDCH resource allocation and link quality. We propose lowering the false alarm probability from a total of 10% (5%/5%) to 0.1% (0.05%/0.05%). While we would expect E-RGCH power to increase by some  4 dB for proper UP/DOWN detection, we believe this tradeoff is acceptable given the mentioned system impacts of high E-RGCH false alarm rates
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Annex: TS25.101 V. 7.9.0

10.3
Detection of E-DCH Relative Grant Channel (E-RGCH) 

10.3.1
Single link performance

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in multi-path fading environment is determined by the missed UP/DOWN and missed HOLD.

10.3.1.1
Performance requirement
For the parameters specified in Table 10.16 the average downlink E-RGCH Ec/Ior power ratio shall be below the specified value for the missed UP/DOWN probabilities in Table 10.17 and 10.18 for minimum performance requirements and Table 10.17A and 10.18A for enhanced performance requirements Type 1. For the parameters specified in Table 10.16 the missed HOLD probability shall be below the specified value in Table 10.19 and 10.20.

Table 10.16: Requirement scenario parameters for E-RGCH - Serving E-DCH RLS
	Parameter
	Unit
	Missed UP/DOWN
	Missed HOLD
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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	dB
	-10

	E-RGCH signalling pattern 
	-
	50% UP

50% DOWN
	100% HOLD




Table 10.17: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 3 consecutive slots - Serving E-DCH RLS 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	Missed UP/DOWN probability

	1
	VA30
	-24.4
	0
	0.05/0.05


Table 10.17A: Enhanced performance requirement Type 1 for Missed UP/DOWN when relative scheduling grant is transmitted using 3 consecutive slots - Serving E-DCH RLS 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	Missed UP/DOWN probability

	1
	VA30
	-28.6
	0
	0.05/0.05


Table 10.18: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 12 consecutive slots - Serving E-DCH RLS
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH

[image: image8.wmf]/

cor

EI

 (dB)
	
[image: image9.wmf]ˆ

/

oroc

II

 (dB)
	Missed UP/DOWN probability

	2
	VA30
	-31
	0
	0.05/0.05


Table 10.18A: Enhanced performance requirement Type 1 for Missed UP/DOWN when relative scheduling grant is transmitted using 12 consecutive slots - Serving E-DCH RLS
	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	Missed UP/DOWN probability

	2
	VA30
	-35.0
	0
	0.05/0.05


Table 10.19: Requirement for Missed HOLD when relative scheduling grant is transmitted using 3 consecutive slots - Serving E-DCH RLS
	Test Number
	Propagation Conditions
	Reference value
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	Missed HOLD probability

	3
	VA30
	0
	0.1


Table 10.20: Requirement for Missed HOLD when relative scheduling grant is transmitted using 12 consecutive slots - Serving E-DCH RLS
	Test Number
	Propagation Conditions
	Reference value
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	Missed HOLD probability

	4
	VA30
	0
	0.1
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