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1. Introduction

As was discussed at the previous RAN4 meeting #36 and agreed to in RAN a new Work Item (WI): Improved Performance Requirements for non-HSDPA channels based on Enhanced Receiver, Type 1 (Rx Diversity) is to be started.  (See Ref. [1] for the Work Item definition)   This document proposes simulation assumptions for this WI.
2. sIMULATION aSSUMPTIONS
2.1 Receiver Structure
To provide further improvements in REL7 for non-HSDPA channel performance it is proposed to generate higher performance requirements based on the use of receive diversity receiver of the same type used to set the Type 1 HSDPA requirements, a  receive diversity rake receiver. 
Specifically we propose the following simulation assumptions

1) As a baseline receiver for the performance requirements:

a) The number of UE antenna inputs needs to be specified as two.
b) Maximum Ratio Combining (MRC) is specified for simulation assumptions
c) The correlation coefficient of zero.
2) Channel estimation – semi-realistic.
2.2 Radio Propagation channels

We propose that the ITU propagation channels be used in these simulations PA3, PB3, VA30, and VA120.  We propose these channels since we are generating new requirements and we believe that it is generally agreed that the ITU channels provide a realistic and useful environment in which to test the receiver performance.  ITU channels are being used on all new requirements.  
2.3 Proposed Requirements to be simulated:
Table 1 lists all the 25.101 performance requirements which could be simulated to generate new requirements for the Rx Diversity RAKE receiver.  The table designates which core requirements should be simulated in order to set new performance requirements for the Rx Diversity RAKE receiver.  We propose only simulating 3 of the requirements.  
Table 1 Proposed Requirements to be simulated 
	Section of  25.101 [3]
	Title
	Core requirements
1=included
	Comments

	8.2
	Demodulation in static propagation conditions
	
	

	8.2.3
	Demodulation of Dedicated Channel (DCH) 
	
	Do not include, static channel

	8.3
	Demodulation of DCH in multi-path fading propagation conditions
	
	

	8.3.1
	Single Link Performance


	1


	Substitute ITU channels PA3, PB3, VA30, and VA120 for RAN4 channels.
New requirements/simulations only for the lower information data rates of 12.2 and 64 kbps, as higher rates will be supported by HSDPA 

	8.4
	Demodulation of DCH in moving propagation conditions
	
	

	8.4.1
	Single link performance
	
	

	8.5
	Demodulation of DCH in birth-death propagation conditions
	
	

	8.5.1
	Single link performance
	
	

	8.6
	Demodulation of DCH in downlink Transmit diversity modes
	
	

	8.6.1
	Demodulation of DCH in open-loop transmit diversity mode
	
	

	8.6.2
	Demodulation of DCH in closed loop transmit diversity mode
	
	

	8.7
	Demodulation in Handover conditions
	
	

	8.7.1
	Demodulation of DCH in Inter-Cell Soft Handover
	
	

	8.7.2
	Combining of TPC commands from radio links of different radio link sets
	
	

	8.7.4
	Combining of reliable TPC commands from radio links of different radio link sets
	
	

	8.8
	Power control in downlink
	
	

	8.8.1
	Power control in the downlink, constant BLER target
	
	

	8.8.2
	Power control in the downlink, initial convergence
	
	

	8.8.4
	Power control in downlink, wind up effects
	
	

	8.9
	Downlink compressed mode
	
	

	8.9.1
	Single link performance
	
	

	8.10
	Blind transport format detection
	
	

	8.11
	Detection of Broadcast channel (BCH)
	
	

	8.11.1
	Minimum requirement without transmit diversity


	1
	No static requirement, substitute ITU channel VA120 for RAN4 channel case3

	8.11.2
	Minimum requirement with open loop transmit diversity
	
	 

	8.12
	Demodulation of Paging Channel (PCH)


	1
	No static requirement, substitute ITU channels VA120 for RAN4 channel case3

	8.14
	Detection of Acquisition Indicator (AI)
	
	 


2.4 Possible Additional Requirements to be simulated:
We would also like to suggest that both the HSUPA downlink channels and the MBMS MICH could probably benefit from the addition of Rx Diversity.  Therefore we would like to discuss performing simulations for the requirements listed in Table 2
Table 2 Possible Additional Requirements to be Simulated
	Section of 25.101
	Title
	Core requirements
1=included
	Comments

	10.2
	Detection of E-DCH HARQ ACK Indicator Channel (E-HICH)
	
	

	10.2.1
	Single link performance
	
	

	10.2.1.1
	Minimum requirement
	1
	

	10.2.2
	Detection in Inter-Cell Handover conditions
	
	

	10.2.2.1
	Minimum requirement for RLS not containing the Serving E-DCH cell
	1
	

	10.2.2.2
	Minimum requirement for RLS containing the serving E-DCH cell
	1
	

	10.3
	Detection of E-DCH Relative Grant Channel (E-RGCH)
	
	

	10.3.1
	Single link performance
	
	

	10.3.1.1
	Minimum requirement
	1
	

	10.3.2
	Detection in Inter-Cell Handover conditions
	
	

	10.3.2.1
	Minimum requirement for Non-serving E-DCH RL
	1
	

	10.4
	Demodulation of E-DCH Absolute Grant Channel (E-AGCH)
	
	

	10.4.1
	Single link performance
	
	

	10.4.1.1
	Minimum requirement
	1
	

	xx
	MBMS Performance
	
	

	xx.yy
	Demodulation of MTCH
	1
	


Proposed Test Points 
It is proposed that the test points for the simulations be based on the existing non-Rx diversity case requirements where available, i.e. at the same Ior/Ioc values.  The values of Ec/Ior for the preliminary simulations are assumed to be as follows: for each tested value of target BLER, the simulation will be run at the current value and at two additional values of Ec/Ior going down from the current value in steps of 3 dB. 
2.5 Proposed Simulation Assumptions 
The proposed common simulation assumptions are summarized in Table 3 in Annex A.
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Annex A: 
Link Level Simulation Parameter Summary
Table 3 Link Level Simulation Configuration – non-HSDPA Channel Requirements
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL DPCH closed loop poser control
	Off

	Channel configuration
	As required by the specific requirement  

	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.

	RX AGC
	As required by the specific requirement 

	Number of samples per chip (
[image: image1.wmf]P

) for channel synthesis
	
[image: image2.wmf]2

P

=

 – i.e. 2 samples per chip at input to receiver

	SRRC pulse shaping 
	On

	Propagation channel types
	ITU PA3, ITU PB3, ITU VA30, ITU VA120

	Propagation channel update rate
	two times the chip rate

	Channel ray mapping
	Path locations rounded to the Nearest 
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 is chip rate) – P specified above.

	Turbo decoding
	MaxLogMap - 8 Iterations

	Number of bits in A/D converter
	Floating point

	Primary Scrambling code
	S_dl, 0 as per 25.213v5.3.0

	Synch channel
	ON, the SCH allocated power is split equally between Primary SCH (P-SCH) and Secondary SCH (S-SCH). Scrambling code 0

	Secondary SCH pattern
	According to Scrambling code Group 0 given in table 4 of 25.213

	Receiver structure
	MRC Rake Receiver

	Noise variance
	estimated

	Number of UE antenna inputs
	2

	UE antenna correlation coefficient
	0
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