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1. Introduction

RAN1 has agreed on the channel structure of the E-RGCH [1]. In RAN4 adhoc meeting on EUL and MBMS in Sophia-Antipolis, Ericsson proposed to define minimum performance requirements for E-RGCH [2]. In this contribution we provide a detailed proposal of the test cases, which we think are needed to ensure good performance in the network.

2. Background

This section provides an overview of E-RGCH and the combining rules in soft handover [1].

2.1. E-RGCH

The E-RGCH channel is transmitted by serving as well as non-serving radio link set (RLS) [3]. The serving RLS transmits Down, Up or Hold, whereas non-serving RLS transmits either Down or Hold as shown in table 1. E-RGCH is transmitted either over three slots (2 ms TTI) or over 10 ms TTI. 

Table 1: Meaning of E-RGCH commands from serving and non-serving RLS

	E-RGCH command
	Serving RLS
	Non-serving RLS

	Up
	+1
	N/A

	Down
	-1
	-1

	Hold
	0
	0


2.2. Combining of E-RGCH in SHO

In soft handover (SHO) the UE receives absolute and/or relative grants from the serving RLS, whereas the non-serving RLS sends only the relative grant [3]. Relative grants from the same E-DCH Radio Link Set (serving or non serving) shall be soft combined into one relative grant information. If any of the relative grants from the serving or non-serving RLS is DOWN, the UE estimates its New SG as follows:  

                                  New SG = last bit rate used - delta                                             (1)

Assuming two radio links (one serving and one non-serving), the following combining rule is applied in soft hand over:

· UP [serving] + DOWN [non-serving]-> DOWN

· DOWN [serving] + DOWN [non-serving]-> DOWN

· HOLD [serving] + DOWN [non-serving]-> DOWN

· UP [serving] + HOLD [non-serving]-> UP

· DOWN [serving] + HOLD [non-serving]-> DOWN

· HOLD [serving] + HOLD [non-serving]-> HOLD

The above combinations are valid if all grants are reliably detected by the UE. However as specified in RAN1 [4] any unreliable relative scheduling grant needs to be treated as Hold by the UE. This means in case of two radio links in soft handover the combining scenario shall be as follow: 

· UP + Unreliable = UP

· DOWN + Unreliable = DOWN


· HOLD + Unreliable = HOLD
· Unreliable + Unreliable = HOLD

3. Scenarios for E-RGCH Performance Requirements

All the test cases proposed here are to be performed in soft handover considering 2 cells, one serving and one non-serving. Scheduling grants on only E-RGCH channels are transmitted from both cells. All test cases are proposed for single propagation condition: VA30. 

In practice due to detection error the combining result at the UE can be different than those listed in section 2.2. For example ‘Down’ can be detected as ‘Hold’, ‘Up’ can be detected as ‘Down’. However it’s rare that ‘Up’ is detected as ‘Down’ or vice versa. The aim is to cover important scenarios.

3.1. Detection Performance of E-RGCH in SHO

The proposed minimum requirements are based on the parameters provided in table 2. Three main scenarios in terms of E-RGCH signalling patterns are used: 

· UP (serving), Down (non-serving)

· Hold (serving), Hold (non-serving)

· Up (serving), Hold (non-serving)

In each scenario the same E-RGCH command is transmitted 100% of the time. The probabilities of different error events as suggested by RAN1 [5] are tested by the proposed test cases. We believe in total 8 test cases are needed to cover all important scenarios and error events.  

Table 2: Test parameters for detection of E-RGCH in SHO

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4
	Test 5
	Test 6
	Test 7
	Test 8
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	dBm/3.84 MHz
	-60

	Phase reference
	-
	P-CPICH

	E-DCH TTI length
	ms
	2
	10
	2
	10
	2
	10
	2
	10

	E-RGCH signalling pattern for E-DCH serving cell 
	-
	100% UP (+1)
	100% Hold (0)
	100% UP (+1)

	E-RGCH signalling pattern for E-DCH non-serving cell
	-
	100% Down (-1)
	100% Hold (0)
	100% Hold (0)

	
	
	Note 1
	Note 1
	-
	-
	-
	-
	Note 1
	Note 1

	Note 1: Serving cell E-RGCH 
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 is set high enough such that error probability of the scheduling commands (Down or UP) is negligible. See specific test case for more details.


Table 3: Minimum requirement for Down to Hold or Down to UP error when E-RGCH is transmitted using 2 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for non serving cell (Down)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Down->Hold or Up)

	1
	VA30
	[TBD]
	0
	0.05

	Note 2: Serving cell E-RGCH 
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 is set high enough such that Probability (Up(Hold) ~ 0.


Table 4: Minimum requirement for Down to Hold or Down to Up error when E-RGCH is transmitted using 10 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for non serving cell (Down)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Down->Hold or Up)

	2
	VA30
	[TBD]
	0
	0.05

	Note 2: Serving cell E-RGCH 
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 is set high enough such that Probability (Up(Hold) ~ 0.


Table 5: Minimum requirement for Hold to Down error when E-RGCH is transmitted using 2 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Hold->Down)

	3
	VA30
	0
	0.05


Table 6: Minimum requirement for Hold to Down error when E-RGCH is transmitted using 10 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Hold->Down)

	4
	VA30
	0
	0.05


Table 7: Minimum requirement for Up to Hold error when E-RGCH is transmitted using 2 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for serving cell (UP)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Up->Hold)

	5
	VA30
	[TBD]
	0
	0.05


Table 8: Minimum requirement for Up to Hold error when E-RGCH is transmitted using 10 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-RGCH
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 (dB) for serving cell (UP)
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Up->Hold)

	6
	VA30
	[TBD]
	0
	0.05


Table 9: Minimum requirement for Hold to Down error (non-serving cell) when E-RGCH is transmitted using 2 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Hold->Down)

	7
	VA30
	0
	0.005

	Note 2: Serving cell E-RGCH 
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 is set high enough such that Probability (Up(Hold) ~ 0.


Table 10: Minimum requirement for Hold to Down error (non-serving cell) when E-RGCH is transmitted using 10 ms TTI in SHO

	Test Number
	Propagation Conditions
	Reference value

	
	
	Îor1/Ioc  and Îor2/Ioc (dB)
	Probability (Hold->Down)

	8
	VA30
	0
	0.005

	Note 2: Serving cell E-RGCH 
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 is set high enough such that Probability (Up(Hold) ~ 0.


4. Conclusion

In this document we propose to specify the minimum requirements for the E-RGCH detection performance in soft handover scenarios. The aim is to tests various error probabilities of Up, Hold and Down. All test cases are performed in VA30 fading propagation condition. Simulation assumptions are given in annex A, which are the same as agreed for E-HICH alignment simulations [6]. 
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Annex A: Simulation assumptions for E-RGCH

Table A.1: Simulation Assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL power control
	Off

	DL DPCH reference channel
	12.2kbps DL measurement reference channel as outlined in 25.101.

	Receiver structure
	RAKE

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Number of samples per chip (
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) for channel synthesis
	P=2– i.e. 2 samples per chip at input to receiver.

	Pulse shaping 
	On

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	RX AGC
	Off

	Ioc
	-60 dBm

	Downlink Physical Channels and Power Levels
	As specified in annex C.2.3 of TS 25.101.

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0


Table A.2: Downlink Physical Channels

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

	PICH
	PICH_Ec/Ior
	OCNS
	

	DPCH
	DPCH_Ec/Ior
	OCNS
	12.2 kbps DL reference measurement channel as defined in Annex A.3.1 of 25.101.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in Table C.6 of 25.101.
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