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1. Introduction

RAN1 has agreed on the channel structure of the E-AGCH [1]. In RAN4 adhoc meeting on EUL and MBMS in Sophia-Antipolis, Ericsson proposed to define minimum performance requirements for the scheduling grant channels including E-AGCH [2]. In this contribution we provide a detailed proposal of the test case, which we think is needed to ensure adequate performance in the network.

2. Background

This section provides an overview of the specified E-AGCH [1].

2.1. E-AGCH

E-AGCH channel is a common channel, which is used only by the serving RLS to send an absolute grant in order to allocate the maximum allowed bit rate that the UE can transmit. In soft handover an absolute grant can be combined with the relative grants transmitted from the non-serving RLS on E-RGCH.

As shown in annex A of this document that depending upon the TTI, E-AGCH is transmitted either over three slots (2 ms TTI) or over the entire frame (10 ms TTI). In case if 10 ms the 2 ms channel structure is repeated five times [1]. 
3. Discussion on E-AGCH Performance Requirements

The following three types of message error probabilities can be considered for the E-AGCH [3].

· Miss detection probability: the intended UE does not detect an absolute grant.

· False alarm probability: the UE detects an absolute grant although nothing was transmitted.

· Error probability: the intended UE detects an absolute grant (checks CRC) but the E-AGCH content is incorrect.

We believe from the testing point of view only the first error event (miss detection probability) is of particular interest since this event is more likely to happen than others and therefore may have more impact on the network performance. 

3.1. Arguments for E-AGCH Test Case
During RAN4 adhoc meeting on EUL and MBMS in Sophia-Antipolis it was argued that it is not necessary to specify the E-AGCH performance requirements since from physical layer perspective the E-AGCH is not new. However, according to the layer channel structure [1] and channel coding [4] the physical layer is not identical to other existing channels. HS-SCCH has the same 2 ms TTI as that of E-AGCH [with 2 ms TTI] but with different channel coding [4] as also illustrated in annex B of this document. 

Another unique characteristic of E-AGCH is that for 10 ms TTI, the transmitted information over 2 ms is repeated five times. In case of 10 ms TTI it is therefore important that UE accumulates energy over all five 2-ms interval so the test case should capture this aspect. We therefore believe that it is sufficient to test the miss detection probability for 10 ms TTI.  

The description of the test proposal is given in section 3.2.

3.2. E-AGCH Detection Performance
We propose a single link test case to specify the detection performance of E-AGCH only in VA30 fading propagation condition. The performance criterion is the probability of miss detection of E-AGCH. In RAN1 the performance of E-AGCH has been evaluated for two values of the miss detection probability: 0.1% and 1% [3]. We propose 1% as the performance target in the RAN4 test case. Proposed geometry factor is 0 dB. E-AGCH specific simulation assumptions are described in section 3.2.1. Other simulation assumptions are given in annex C of this document, which are taken from the assumptions agreed for the E-HICH simulation alignment [5].

3.2.1 Single Link Performance

For the test parameters specified in Table 1 and for E-AGCH Ec/Ior specified in Table 2, the measured miss detection probability of E-AGCH shall be less than or equal to the corresponding miss detection probability specified in table 2. 
Table 1: Test parameters for E-AGCH detection – single link

	Parameter
	Unit
	Test 1
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	E-AGCH transmission pattern
	-
	The E-AGCH shall be transmitted continuously with constant power.

	E-AGCH TTI length
	ms
	10


Table 2: Minimum requirement for E-AGCH detection – single link

	Test Number
	Propagation Conditions
	Reference value

	
	
	E-AGCH
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	Miss detection probability

	1
	VA30
	[TBD]
	0
	0.01


4. Conclusion

In this document we propose to specify the minimum requirements for the E-AGCH detection performance. We propose a single link test case only for 10 ms TTI case. The aim is to test the E-AGCH miss detection probability in VA30 fading propagation condition. 
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Annex A: E-AGCH Channel Structure

The E-DCH Absolute Grant Channel (E-AGCH) is a fixed rate (30 kbps, SF=256) downlink physical channel carrying the uplink E-DCH absolute grant. Figure A.1 illustrates the frame and sub-frame structure of the E‑AGCH.
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Figure A.1: Sub-frame structure for the E-AGCH

Annex B: Channel coding

	Information transmitted on HS-SCCH
	Information transmitted on E-AGCH

	Channelization-code-set information (7 bits): xccs,1, xccs,2, …, xccs,7
	absolute grant xag,1, xag,2, ..., xag,w

	Modulation scheme information (1 bit): xms,1
	

	Transport-block size information (6 bits): xtbs,1, xtbs,2, …, xtbs,6
	

	Hybrid-ARQ process information (3 bits): xhap,1, xhap,2, xhap,3
	

	Redundancy and constellation version (3 bits): xrv,1, xrv,2, xrv,3
	

	New data indicator (1 bit): xnd,1
	

	UE identity (16 bits): xue,1, xue,2, …, xue,16
	



[image: image8.wmf] 

Channel

 

Coding 1

 

HS

-

SCCH

 

Physical

 

channel

 

mapping

 

Rate

 

matching 1

 

mux

 

mux

 

X

 

ccs

 

X

 

ms

 

X

 

ue

 

X

 

1

 

X

 

2

 

X

 

tbs

 

X

 

hap

 

X

 

rv

 

X

 

nd

 

Y

 

Channel

 

Coding 2

 

Rate

 

matching 2

 

UE

 

specific

 

masking

 

Z

 

1

 

Z

 

2

 

S

 

1

 

R

 

1

 

R

 

2

 

X

 

ue

 

RV

 

coding

 

r

 

s

 

b

 

UE spe

cific

 

CRC

 

attachment

 

Channel coding

 

x

ag,1

, x

ag,2

,..., x

ag,w

 

Rate matching

 

    ID specific

 

CRC attachment

 

Physical

 channel 

mapping

 

y

1

, y

2

,..., y

w+16

 

z

1

, z

2

,..., z

3x(w+24)

 

E

-

AGCH

 

r

1

, r

2

,..., r

60

 

Overall HS

-

SCCH coding chain

 

Overall E

-

AGCH coding chain

 

Figure B.1: HS

-

SCCH coding

 

Figure B.2: E

-

AGCH coding

 

Convolutional 1/3

 

Convolutional 1/3

 

Convolutional 1/2

 



Annex C: Simulation assumptions for E-AGCH

Table C.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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 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 C.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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Figure B.1: HS-SCCH coding







Figure B.2: E-AGCH coding
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