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1. Introduction

An overview of the agreed HS-DPCCH HARQ physical channel structure and of the new coding/multiplexing cases for HARQ and the need for new HARQ requirements, due to the new physical channel structure were presented in [14].  The motivations for the proposed requirement measures, and principles for their definitions, are described in [15].  Based on the principles for the proposed requirement measures, we present, here below, the simulation assumptions and scenarios for the evaluation of 4C-HSDPA HS-DPCCH HARQ performance.  It is proposed that only the full configuration that is supported needs to be tested.  The full configuration can be either (i)   4C with MIMO, 4C without MIMO, or 3C with MIMO (SF=128), or (ii)   3C without MIMO (SF=256), where in each case, all carriers are active.
2. Simulation Assumptions and Scenarios
The simulation assumptions used for 4C-HSPA HS-DPCCH HARQ are based on [9, Appendix A8] with additional assumptions summarized in Table 1.  
Table 1:  Link-Level Simulation Parameters for 4C-HSDPA HS-DPCCH HARQ
	Parameter
	Value

	Physical Channels
	DPDCH, DPCCH, HS-DPCCH HARQ. 
(See 3GPP TS 25.104 Appendix A8 [9] and Table II below for further details.)


	4C-HSDPA Scenarios
	Full Configuration:  
(i) 4C with MIMO, 4C without MIMO, 3C with MIMO (SF=128) on all carriers, or

(ii) 3C without MIMO (SF=256) on all carriers where all carriers are active.

	Reference HSDPA scenarios (benchmarks)
	1. UE configured for Rx 1C without MIMO.

2. UE configured for Rx 2C with MIMO on both carriers.

 (HS-DPCCH slot format 0 for both cases 1, 2)

	Propagation Channel
	AWGN, Case 1, Case 2, Case 3

	Number of  UE Tx Antennas
	1

	Number of Node-B Rx Antennas
	2

	NodeB Receiver Type
	2-Way Receiver Diversity

	Channel Estimation
	Realistic

	Inner Loop Power Control
	OFF

	Outer Loop Power Control
	N/A

	Inner Loop PC Step Size
	N/A

	UL TPC Delay (sent on F-DPCH)
	N/A

	UL TPC Error Rate (sent on F-DPCH)
	N/A

	Antenna correlation
	0

	Antenna imbalance [dB]
	0

	UE DTX
	OFF


Two benchmark HSDPA scenarios are used for performance comparison, namely, single carrier without MIMO and dual carrier with MIMO, where in both cases, slot format 0 (SF=256) is used for UL HS-DPCCH.  The first case is of interest for understanding the difference/degradation in performance for 4C-HSDPA when compared with the simplest HARQ codebook with 2 HARQ codewords of maximum codeword distance.  The second case provides a reference for performance comparison when almost the same codebook is used (except for the DTX codeword in the 4C/3C with MIMO configurations), but with different HS-DPCCH slot format/spreading factor for 4C-HSDPA.
Simulation assumptions from [9, Appendix A8] are also included and extended here in Table II below for ease of reference.  Again, the objective is to test the full configuration:  either (i)  4C with MIMO, 4C without MIMO, or 3C with MIMO (SF=128),  or (ii)  3C without MIMO, where all configured carriers active in each case.
Table II: Reference measurement channel for HS-DPCCH
	Parameter
	Unit

	Configuration
	Basic HS

1C no MIMO

 
	4C with MIMO or 4C without MIMO
	3C MIMO
	3C without MIMO
	

	DPDCH
	DTCH
	Information bit rate
	12.2
	12.2
	12.2
	12.2
	kbps

	
	
	Physical channel
	60
	60
	60
	60
	kbps

	
	
	Repetition rate
	22
	22
	22
	22
	%

	
	DCCH
	Information bit rate
	2.4
	2.4
	2.4
	2.4
	kbps

	
	
	Physical channel
	15
	15
	15
	15
	kbps

	
	
	Repetition rate
	22
	22
	22
	22
	%

	
	Spreading factor
	64
	64
	64
	64
	

	
	Interleaving
	20
	20
	20
	20
	ms

	
	Number of DPDCHs
	1
	1
	1
	1
	

	DPCCH
	Dedicated pilot
	6
	6
	6
	6
	bits/slot

	
	Power control
	2
	2
	2
	2
	bits/slot

	
	TFCI
	2
	2
	2
	2
	bits/slot

	
	Spreading factor
	256
	256
	256
	256
	

	Power ratio of DPCCH/DPDCH
	-2.69
	-2.69
	-2.69
	-2.69
	dB

	Amplitude ratio of DPCCH/DPDCH
	0.7333
	0.7333
	0.7333
	0.7333
	

	Closed loop power control
	OFF
	OFF
	OFF
	OFF
	

	HS-DPCCH repetition
	1
	1
	1
	1
	

	HS-DPCCH power offset to DPCCH
	0
	4.08
	4.08
	2.05
	dB

	HS-DPCCH timing offset to DPCCH
	0
	0
	0
	0
	symbol

	HS-DPCCH spreading factor
	256
	128
	128
	256
	

	Secondary_Cell_Enabled
	0
	3
	2
	2
	

	Secondary_Cell_Active
	0
	3
	2
	2
	


The selected 4C-HSDPA scenarios considered are those summarized in [15] where the principles and motivations for the performance measures are discussed.  The summary from [15] is included here in Table III.
Table III:  Summary of Performance Measures for HS-DPCCH HARQ Requirements

	Scenario
	Performance Measure
	Definition
	Performance Target

	Full Configuration:  
(i) 4C with MIMO, 4C without MIMO, or 3C with MIMO (SF=128), or  
(ii) 3C without MIMO (SF=256) 
where all carriers are active in each case.
	Prob( DTX ( ACKs)
	The probability that the Node-B detects an HARQ message with one or more ACKs, given that no HARQ message was sent by the UE.
	1%

	
	Prob( ACKs ( NACKs, DTX, D_D)
	The probability that one or more ACKs in a transmitted HARQ message is received as a NACK, DTX, or D_D in the received HARQ message.
	1%


3. Summary
Given the motivations and principles for the selected requirement measures in [15], the simulation assumptions and scenarios are presented above for the study of 4C-HSDPA UL HARQ performance.  Two benchmark scenarios are used for performance comparison, namely, single carrier without MIMO and dual carrier with MIMO, where in both cases, slot format 0 (SF=256) is used for UL HS-DPCCH.
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