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1. Introduction

In the RAN4 Ad Hoc meeting on MBMS and EUL different E-DCH related issues were covered. One area discussed was the requirement scenarios for E-RGCH [3]. In this contribution we discuss possible scenarios for E-RGCH and out line a proposal for requirements scenarios.

2. Requirements for scheduling related signalling channels

Two new scheduling related DL signalling channels are introduced with FDD enhanced uplink, E-DCH Absolute Grant Channel (E-AGCH) and E-DCH Relative Grant Channel (E-RGCH). E-AGCH carries the Absolute Grant, which is used to provide the information of the maximum amount of UL resources the UE may use. The Relative Grant (carried by E-RGCH) is used to increase or decrease the resource limitation compared to the previously used value.  Absolute Grants are sent by serving E-DCH cell only and Relative Grants by the serving and non-serving NodeBs. UE maintains a resource indication, Serving Grant, to indicate the maximum amount of UL resource it may use.

In order to faciliate the verification of the requirement for serving and non-serving cell, it is proposed have separate requiremetn scenarios.  The first scenario is defined to set requirements for UE performance with serving E-DCH cell. The second scenario is targeted to verify the performance with non-serving E-DCH cell. In the proposed scenarios the UE performance is evaluated in terms of missed UP, HOLD and DOWN. In SHO scenarios where the error targets relative scheduling grant signalling for non-serving cell are verified, E-AGCH is also present to verify the correct UE behaviour when absolute and relaive grant signalling is receiverd from serving and non-serving cell, respectively.

Serving E-DCH cell (single cell)

In the single link case, only the serving E-DCH cell is present. The serving E-DCH cell has three level relative scheduling grant signalling, UP(+1), HOLD(0) and DOWN(-1). Respectively three different errors exist, missed UP, missed HOLD and missed DOWN. RAN1 has determined that the error rates in serving cell for missed UP and DOWN are equal (0.05). 

First proposed requirement scenario for serving E-DCH cell case aims to verify the missed UP and missed DOWN error probabilities. As signalling continuously only UP or DOWN would lead to situation where it would not be possible observe missed UP or DOWN errors as a change in SG, it is proposed to combine the verification of missed UP and DOWN into single test case. Thus it is proposed that the serving cell E-RGCH signalling pattern is set to consist 50% of UP and 50% of DOWN. These signalling could be random (with given probabilities) or determined by NodeB emulator to keep the UE SG in desired range. As the error probabilities for missed UP and DOWN are equal these requirements should be fulfilled with same E-RGCH Ec/Ior and could be verified at the same time if E-RGCH signalling is varied. 

The second proposed requirement scenario for single cell case aims to verify the missed HOLD requirement. The serving cell E-RGCH signalling pattern is proposed to consist of HOLD indicating the UE to keep the SG unchanged. Total missed HOLD requirement is proposed but if seen necessary this could be partitioned to false UP and false DOWN errors. This is not seen necessary as equal threshold could be used for UP and DOWN.

E-AGCH is not present in serving cell requirement scenarios as the E-AGCH signalling would have an impact to the UE SG. If UE receives no Absolute Grant, then UE shall follow the relative grant of serving E-DCH RLS. Furthermore it is assumed that ACKs are continuously signalled on E-HICH to allow the SG changes to be accounted.

Non-serving E-DCH cell (SHO)

In the SHO case, the serving and non-serving E-DCH cell are present. The non-serving cell has two level scheduling signalling HOLD(0)  and DOWN(-1), hence two possible errors exist.  RAN1 has defined the error rate for HOLD to DOWN (missed HOLD) to be 5E-3 and  DOWN to HOLD (missed DOWN) be 0.05  

First proposed requirement scenario in SHO case aims to verify the missed HOLD requirement for the non-serving cell. Serving cell is parameterised to transmit both, absolute and relative grant. The serving cell shall signal some fixed SG on the E-AGCH and signal continuously UP on E-RGCH. The E-RGCH signalling from non-serving consists of HOLD. If UE erroneously interprets the HOLD to DOWN, the UE will reduce it’s SG. If UE correctly receives the HOLD from non-serving cell, it will set its SG according to E-AGCH and neglect the RG from serving cell. When UE receiver Absolute Grant with the primary identity it will always effect the serving grant unless UE receives DOWN from non-serving cell.

 Second proposed requirement scenario in SHO aims to verify the missed DOWN requirement for the non-serving cell. Serving cell is parameterised to transmit both, absolute and relative grant. Similarly as in case of missed HOLD requirement the serving E-DCH cell shall signal some fixed SG on E-AGCH, and E-RGCH signalling pattern consists of UP. The E-RGCH signalling from non-serving cell shall consist of DOWN. If UE receives the relative grants from non-serving cell correctly it shall reduce its SG to minimum. In case it erroneously detects DOWN as HOLD it shall follow the Absolute Grant of serving cell. When UE receiver Absolute Grant with the primary identity it will always effect the serving grant unless UE receives DOWN from non-serving cell. When UE receives DOWN from any of the non-serving cells it shall reduce its SG by a certain delta.

Similarly as in serving cell scenarios, it is assumed that ACKs are continuously signalled on E-HICH to allow the SG changes to be accounted.

3. Requirement scenarios

In this section we present possible requirement scenarios discussed in previous section in more detail. The main purpose f the se scenarios is to verify the error thresholds for RG signalling. In some cases the E-AGCH channel is also included to verify the correct UE functionality. The different error rates used on RG are based on RAN1 LS [2].

3.2 Requirement scenarios E-RGCH for Serving E-DCH cell

In this section we outline the requirements for missed UP, HOLD and DOWN in case of single RLS containing the E-DCH serving cell.
The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH) in different multi-path fading environments are determined by the missed UP/DOWN and missed HOLD.

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

Table 1: Requirement scenario parameters for E-RGCH – Serving E-DCH cell

	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 2: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell 

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB)
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	Missed UP/DOWN probability

	1
	VA30
	[TBD]
	0
	[0.05/0.05]


Table 3: Minimum requirement for Missed UP/DOWN when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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	Missed UP/DOWN probability

	1
	VA30
	[TBD]
	0
	[0.05/0.05]


Table 4: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 3 consecutive slots – Serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	3
	VA30
	0
	[0.1]


Table 5: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 12 consecutive slots – Serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value
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 (dB)
	Missed HOLD probability

	4
	VA30
	0
	[0.1]


3.2 Requirement scenarios E-RGCH for Non-serving E-DCH cell

The receive characteristics of the E-DCH Relative Grant Channel (E-RGCH)  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-RGCH signalling from different cells belonging to different RLS, containing and not containing the E-DCH serving cell. 

The receive characteristics of the E-RGCH during inter-cell handover are determined by the missed UP/DOWN and missed HOLD error probabilities. 

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

Table 6: Requirement scenario parameters for E-RGCH – Non-serving E-DCH cell

	Parameter
	Unit
	Missed HOLD
	Missed DOWN
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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 for E-DCH serving cell 
	-
	100% UP1
	100% UP1

	E-AGCH information
	
	[Fixed SG]1
	[Fixed SG]1

	E-RGCH signalling pattern for E-DCH non-serving cell
	
	100% HOLD
	100% DOWN

	Note 1. It is assumed that the E-RGCH and E-AGCH 
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 of serving cell can be set high enough so that they can always be correctly received.


Table 7: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 3 consecutive slots – Non-serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed HOLD probability

	1
	VA30
	0
	[0.005]


Table 8: Minimum requirement for Missed HOLD when relative scheduling grant is transmitted using 12 consecutive slots – Non-serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed HOLD probability

	2
	VA30
	0
	[0.005]


Table 9: Minimum requirement for Missed DOWN when relative scheduling grant is transmitted using 3 consecutive slots – Non-serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for non-serving cell (DOWN)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed DOWN probability

	3
	VA30
	[TBD]
	0
	[0.05]


Table 10: Minimum requirement for Missed DOWN when relative scheduling grant is transmitted using 12 consecutive slots – Non-serving E-DCH cell

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for non-serving cell (DOWN)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Missed DOWN probability

	4
	VA30
	[TBD]
	0
	[0.05]


4. Conclusion

In this contribution we have presented a proposal for E-RGCH requirement scenarios. These scenarios aim to verify the different error rates for E-RGCH.
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