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1. Introduction

In the fourth RAN4 E-DCH teleconference (held on 17.3.2005) E-HICH alignment simulation results were compared. Although some further work on that area is still expected, the need for progressing with actual E-HICH requirements and requirement scenarios was also discussed. In this contribution we discuss possible scenarios for E-HICH and out line a proposal for requirements scenarios based on the earlier discussion presented in [1], [2] and [3].

2. Requirements for E-DCH HARQ ACK Indicator Channel (E-HICH)

The E-HICH carries the uplink E-DCH ACK/NACK commands controlling the HARQ procedure. In this section we discuss and propose possible requirement conditions for the different error processes in different scenarios. There exist two possible error processes of E-HICH, missed ACK and false ACK, which have been discussed in earlier contributions and are also briefly described below. 
Missed ACK

As a response to a successful reception of UL E-DCH (re-)transmission NodeB transmits ACK for the UE on E-HICH. The ACK detection performance has impact on UL throughput since missing ACKs causes unnecessary retransmissions. The  ACK is mapped to +1 for all RLS (containing or not containing the E-DCH serving cell). 

False ACK

In contrast to ACK, the mapping of the NACK signal is different for different RLS (with and without serving cell). The RLS containing the E-DCH serving cell maps the NACK to -1 whereas the RLS not containing the E-DCH serving cell map it to 0. If NACK signals are erroneously detected from different E-DCH RLS as ACK, or DTX is too frequently misinterpreted from RLS containing the serving cell as ACK, the desired residual error rate in UL could be exceeded. This is naturally likely to affect the quality of service.  

We propose two different scenarios for the E-HICH requirements. The first scenario is defined to set requirements for UE performance in single link scenario with serving E-DCH cell. The second scenario is targeted to verify the performance in SHO, where one (E-DCH) serving and one non-serving cell are present. In both of the scenarios the UE performance is evaluated in terms of false and missed ACK. These error probabilities should remain unchanged regardless of an actual scenario.
As discussed in the document [3] there exist a relation between these two error processes, false and missed ACK. Hence setting a requirement for false ACK will also impact the power required to achieve the desired missed ACK target. Furthermore, the expected error probability in the detection of UL signalling (E-DPCCH) will also have impact to the probability of DTX.

Single link

In the single link case, only the serving E-DCH cell is present. The E-HICH signalling pattern for missed ACK scenario is set to 100% ACK to facilitate evaluation of correct UE behaviour. In false ACK scenario the E-HICH signalling pattern consists mostly of NACKs (-1) but 1%  DTX(0) probability is also accounted to model the E-DPCCH detection errors. The assumed 1% probability for E-DPCCH detection errors is based on assumption used in RAN2 for E-TFCI detection. The desired missed ACK error rate is also based on earlier assumption used in RAN2. These values may need to be revised depending on the response for LS [4]. 

SHO

In soft handover case, two cells are present, the E-DCH serving cell and non-serving cell. 

The missed ACK scenario verifies that the UE does not miss ACK for the non-serving cell more than allowed by the minimum performance requirements. The E-HICH signalling pattern for missed ACK scenario is set to 100% of NACKs (-1) for the serving E-DCH cell and 100% of ACKs (+1) for the non-serving cell. The E-HICH Ec/Ior of the serving cell needs to be set high enough so that probability of misinterpreting NACK erroneously to ACK is very low. No separate test for missed ACK probability for the serving cell in SHO is proposed as it cannot be evaluated separately for serving cell in SHO. The false ACKs errors from non-serving cell when only NACKs(0) are signalled can hide the missed ACKs from the serving cell . If it seen necessary that missed ACK probability is evaluated for serving and non-serving cell, one option is to evaluate this jointly, but this enables only the residual missed ACK error rate when signalling from both cells has been missed, to be observed. Therefore, it should first be investigated what additional information this case would provide.

The scenario outlined for the false ACK aims to verify the total false ACK error rate caused by erroneous detection signalling from (either) the serving or non-serving E-DCH cell. In false ACK case the E-HICH signalling pattern for serving cell is set to consists mostly of NACKs (-1) but 10% of DTX(0) is also accounted to model the E-DPCCH detection errors. The E-DPCCH error rate is assumed to be higher in SHO (due to independent UL power controls). For non-serving cell continuous signalling of NACKs(0) is assumed.   

Propagation conditions

The proposed propagation conditions for both scenarios are Pedestrian A 3km/h and Vehicular A 30km/h. These two conditions were selected as alignment simulation results from different companies indicated that the observed performance in was worse in these two than in the other simulated propagation conditions. Furthermore as discussed in [1], these propagation conditions offer also different signal conditions. Pedestrian A has low multipath diversity and results in a wide range of different signal to noise ratios. To evaluate the impact of non orthogonal multipath interference in chip level, Vehicular A is proposed. 

3. Requirement scenarios

In this document we present the requirement scenarios discussed in previous section in more detail. The missed ACK and false ACK target error rates are based on earlier discussions and are used here only as a working assumption and could be revised based on the responses received to LS [4].

3.2 Requirement scenarios E-HICH for single link case

In this section we outline the requirements for false ACK and missed ACK requirements in case of single RLS containing the E-DCH serving cell.
The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) in different multi-path fading environments are determined by the missed ACK and false ACK values.

For the parameters specified in Table 1 the average downlink E-HICH Ec/Ior power ratio shall be below the specified value for the missed ACK probabilities in Table 2 and 3. For the parameters specified in Table 1 the false ACK probability shall be below the specified value in Table 4 and 5.   

Table 1: Requirement scenario parameters for E-HICH – single link

	Parameter
	Unit
	Missed ACK
	False ACK
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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EI

(*)
	dB
	-10

	E-HICH signalling pattern 
	-
	100% ACK
	99% NACK

1% DTX


Table 2: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – single link 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB)
	Missed ACK probability

	1
	PA3
	[TBD]
	0
	[0.02]

	2
	VA30
	[TBD]
	0
	[0.02]


Table 3: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	Missed ACK probability

	3
	PA3
	[TBD]
	0
	[0.02]

	4
	VA30
	[TBD]
	0
	[0.02]


Table 4: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	False ACK probability

	5
	PA3
	[TBD, Note 1]
	0
	[0.002]

	6
	VA30
	[TBD Note 1]
	0
	[0.002]

	Note 1. Same power as required for missed ACK in table 2 could be used.


Table 5: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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	False ACK probability

	7
	PA3
	[TBD, Note 1]
	0
	[0.002]

	8
	VA30
	[TBD, Note 1]
	0
	[0.002]

	Note 1. Same power as required for missed ACK in table 3 could be used.


3.2 Requirement scenarios E-HICH for SHO case

The receive characteristics of the E-DCH HARQ ACK Indicator Channel (E-HICH) is determined during an inter-cell soft handover. During the soft handover a UE receives signals from different cells. A UE has to be able to detect E-HICH signalling from different cells belonging to different RLS, containing and not containing the E-DCH serving cell. 

The receive characteristics of the E-HICH during inter-cell handover are determined by the missed ACK and false ACK error probabilities. 

For the parameters specified in Table 6 the average downlink E-HICH Ec/Ior power ratio shall be below the specified value for the missed ACK probabilities in Table 7 and 8. For the parameters specified in Table 6 the false ACK probability shall be below the specified value in Table 9 and 10.

Table 6: Requirement scenario parameters for E-HICH – SHO

	Parameter
	Unit
	Missed ACK
	False ACK
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	P-CPICH 
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(*)
	dB
	-10

	E-HICH signalling pattern for E-DCH serving cell 
	-
	100% NACK (-1)
	90% NACK (-1)

10% DTX (0)

	E-HICH signalling pattern for E-DCH non-serving cell
	
	100% ACK (+1)
	100% NACK (0)


Table 7: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB) for non serving cell (ACK)1
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed ACK probability

	1
	PA3
	[TBD]
	0
	[0.02]

	2
	VA30
	[TBD]
	0
	[0.02]

	Note 1. It is assumed that the E-HICH 
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 of serving cell can be set high enough so that NACK(ACK error probability is ~0.


Table 8: Minimum requirement for Missed ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB) for non serving cell (ACK)1
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed ACK probability

	3
	PA3
	[TBD]
	0
	[0.02]

	4
	VA30
	[TBD]
	0
	[0.02]

	Note 1. It is assumed that the E-HICH 
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 of serving cell can be set high enough so that NACK(ACK error probability is ~0.


Table 9: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 3 consecutive slots – SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB) for serving cell (NACK)
	Îor1/Ioc  and Îor2/Ioc (dB)
	False ACK probability

	5
	PA3
	[TBD]
	0
	[0.002]

	6
	VA30
	[TBD]
	0
	[0.002]

	Note 1. Same power as required for missed ACK in table 6 could be used.


Table 10: Minimum requirement for False ACK when hybrid ARQ acknowledgement indicator is transmitted using 12 consecutive slots – SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-HICH
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 (dB) for serving cell (NACK)
	Îor1/Ioc  and Îor2/Ioc (dB)
	False ACK probability

	7
	PA3
	[TBD]
	0
	[0.002]

	8
	VA30
	[TBD]
	0
	[0.002]

	Note 1. Same power as required for missed ACK in table 6 could be used.


4. Conclusion

As requested in the latest E-DCH teleconference we have presented a proposal for E-HICH requirement scenarios in single link case and in soft handover. Missed ACK and false ACK error probabilities are evaluated in both scenarios in different propagation conditions.
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