6

3GPP TSG-RAN WG4 (Radio) Meeting #33
R4-040588
Yokohama, Japan, 15th-19th November 2004
Agenda Item:
6.3
Source: 
Ericsson 
Title: 
FDD Enhanced UL – Uplink Simulation assumptions and requirements
Document for:
Approval
1 Introduction

The WI on FDD Enhanced UL (EUL) has a tough time schedule to meet. According to the WID, the RAN4 part on FDD Enhanced UL shall be ready and approved at RAN#28, June 2005.

To be able to start simulations and to define test cases and requirements, simulation assumptions and tests have to be agreed. This document outlines the simulation assumptions and needed tests to be agreed on. The number of TBDs in the included annexes shows the large amount of numbers to be agreed on. A selection of channels and test cases has to be done to meet the time plan.
2 Uplink

· UE Transmitter EVM 
The EVM of the UE transmitter has to be tested with the new channels and relevant physical channel codes. 

· Node B Receiver Performance of E-DPCCH
The E-DPCCH needs to be tested for detection and demodulation of the message. The test criteria could be divided into false detection of codeword (PFA), detection of codeword (PMISSED) and erroneous demodulation of detected codeword (Error Ratio). The codeword includes E-TFI, RSN and scheduling request. See Annex 1 for Test Parameters and Annex 2 for Minimum Requirements. E-DPDCH is assumed to be turned off.

· Node B Receiver Performance of E-DPDCH
Ericsson proposes to specify the throughput for each transport format and working point. The Downlink control channels should be ideal during the simulation. The Uplink Control Channels should be ideal during simulations but should be included with relevant power offset. The power offset should be chosen to have the control channel close to ideal also during test. See Annex 3 for Test Parameters and Annex 4 for Minimum Requirements. One table of Minimum Requirement will be needed for each Reference Channel.
· Test and simulation assumptions
A summary of the simulation parameters could be found in Annex 5. 
· Channels models
Ericsson proposes to use the Case1 to Case 4 channel models, according to TS 25.104, for uplink. These channels have been used before for node B and should be the fastest way to start simulations as soon as possible.

· Receiver structure and implementation margin
Ericsson proposes that the simulations will be done with ideal RAKE receivers also to facilitate for a fast agreement. RAKE is a known and agreed receiver structure. Margins for imperfections will be added later as an implementation margin. By ideal receiver is meant: No RF imperfections and ideal searcher but real channel estimations.  

· Fixed Reference Channel
Ericsson proposes to specify the EUL performance requirements for fixed reference channels only. During each simulation and test the transport format will be constant, i.e. with no adaptation except H-ARQ. See Annex 6 for possible definition of the Reference Channel. One table will be needed for each Reference Channel.

· Power control
Ericsson proposes to have power control ON, since most simulators would have that included, with 1 slot TPC delay and no error on feedback channel. By turning power control ON the receiver and H-ARQ functionality will be simulated and tested in a more realistic way. 

· Transport format
WG1 will specify which physical channel codes to be used for different numbers of codes and their mapping to UE classes. In addition the different rates and mapping to MAC PDU and transport block has to be decided by WG2 and selected for test and simulation by WG4. See Annex 7 for possible choices of Code Trees {SF1, SF2, SF3, SF4} and Transport Block Sizes (NINF) for Reference Channels.

· Working point 
Ericsson proposes to specify two working points for each transport format, according to Annex 4. This might be possible to reduce but the single and multiple transmission cases should still be covered although it might be done in different reference channels. To be able to find the relevant working point the simulations should be done over a range of possible working points. Diversity and no diversity might require different working points as well as 2 ms and 10 ms TTI. 

· Present Channels 
Ericsson proposes to have all applicable channels present during the test, i.e. DPCCH, E-DPCCH and E-DPDCH. E-DPCCH and E-DPDCH will be tested in a separate tests.

Annex 1 – Template Test Parameters for E-DPCCH 

	Parameter
	Unit
	Test

	Power Ratio E-DPCCH/DPCCH
	dB
	-3.0 for 2 ms and –10.0 dB for 10 ms

	SF
	
	256 or 128, to be defined for WG1


3 Annex 2 – Template Performance of E-DPCCH Message

· PFA < 10-3

Probability of False Alarm. False alarm occurs when a valid codeword is detected, but no codeword was transmitted.
· PMISSED < 10-2: 

Probability of Missed Detection. A missed detection occurs when no valid codeword is detected, but a codeword was transmitted.
· Error Ratio < 10-3. 
Error rate: An erroneous detection, error, occurs when a valid code word is detected, but a different codeword was transmitted.
	Propagation conditions 
	TTI = 2 ms


	TTI = 10 ms



	AWGN 
without RX diversity

h RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	AWGN
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 1
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 1
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 2
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 2
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 3
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 3
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 4
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 4
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD


Annex 3 – Template Test Parameters

	Parameter
	Unit
	Test

	Redundancy version sequence
	
	{0,1,2,3}

	Maximum number of HARQ transmission
	
	4

	Power control 
	
	ON


4 Annex 4 – Template Minimum Requirement for E-DCH

	Fixed 
Reference Channel i
	
Reference value

	Propagation conditions
	EC/ N0 (dB)
	T-put R (kbps)



	AWGN 
without RX diversity

h RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	AWGN
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 1
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 1
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 2
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 2
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 3
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 3
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 4
without RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD

	Case 4
with RX diversity
	TBD
	TBD

TBD

	
	TBD
	TBD

TBD


Annex 5 – Simulation parameters


4.1 E-DPDCH and E-DPCCH simulations

	Chip rate
	3.840 Mcps

	Carrier Frequency
	2 GHz 

	Channel estimation (CE)
	Real Channel estimation

	Searcher
	Ideal searcher: The location, of each ray on the channel, is known to the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	RF imperfections
	Off

	Receiver
	Rake

	Propagation channel type
	AWGN, Case 1, Case 2, Case 3 and Case 4

	Channel ray mapping
	Nearest Tc/P-spaced delay 

	Number of samples per chip for channel synthesis
	P = 1 

	SRRC pulse shaping 
	Off 

	Inner-loop transmit power control (TOC)
	On

	Outer-loop power control
	Off

	TPC delay and error rate
	2 slot, 0%

	TTI
	2ms and 10 ms

	Working point
	EC/N0 = TBD

	Diversity
	with and without


4.2 E-DPDCH simulations

	Information bite rate
	See Annex 6

	SF
	See Annex 6

	Hybrid ARQ redundancy version 
sequence
	{0,1,2, 3}, ref TR 25.808 v0.2.3 table 9.1.1

	Maximum number of transmissions
	4

	ACK/NACK signalling error
	No error

	Turbo code information
	R1/3, K=8 iteration. Decoder: Max Log MAP


4.3 E-DPCCH Simulations

	SF
	256 or 128, to be defined for WG1

	Power ratio E-DPCCH/DPCCH
	-3.0 for 2 ms and –10.0 dB for 10 ms


Annex 6 – Template Fixed Reference Channel Definition

	Parameter
	Unit
	Value

	Nominal Avg. Inf. Bit Rate (NINF/TTI)
	kbps
	To be calculated

	TTI
	ms
	2 and 10

	Number of HARQ Processes
	Processes
	6 for 2 ms and 3 for 10 ms,
to be defined by WG1

	Information Bit Payload (NINF)
(size of transport block)
	Bits
	To be defined by WG2

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	To be calculated

	Coding Rate (NINF/ NBIN)
	
	To be calculated

	Physical Channel Codes
	SF for each physical channel
	To be defined by WG1

	(c/(ec/(ed
	
	To be decided for each reference channel.
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Annex 7 – Possible choices of Reference Channel
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		Fixed Reference

		Channel		TTI [ms]		MAC-E PDU size		# PDUs		NINF		SF1		SF2		SF3		SF4		NBIN		Coding rate		NINF/TTI

		1		2		336		2		693		4		0		0		0		1920		0.361		347		kbps

		2		2		336		4		1365		2		0		0		0		3840		0.355		682.5		kbps

		3		2		336		8		2709		2		2		0		0		7680		0.352734375		1354.5		kbps

		4		2		336		12		4053		2		2		0		0		7680		0.528		2026.5		kbps

		5		2		336		12		4053		2		2		4		4		11520		0.3518229167		2026.5		kbps

		6		2		336		24		8085		2		2		4		4		11520		0.702		4042.5		kbps

		7		10		336		10		3381		4		0		0		0		9600		0.352		338.1		kbps

		8		10		336		20		6741		2		0		0		0		19200		0.351		674.1		kbps

		9		10		336		40		13461		2		0		0		0		19200		0.70109375		1346.1		kbps

		10		10		336		40		13461		2		2		0		0		38400		0.350546875		1346.1		kbps

		11		10		336		60		20181		2		2		0		0		38400		0.526		2018.1		kbps






