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1
Introduction
The need for alignment of simulation assumptions has been raised in the previous RAN4 meeting [1].  In this contribution, we review some of the simulation assumptions-to-date and highlight issues to progress the alignment of simulation assumptions. 
2
Discussion on Simulation Assumptions
Simulation assumptions from Nokia Siemens Networks (NSN) and Qualcomm Inc. are duplicated and provided in the Appendix.  Here, we highlight issues to be addressed for the alignment of simulation assumptions.  This is summarized in Table I and elaborated in the discussion below.

Phase Discontinuity Compensation:
Channel Synthesis refers to un-doing the precoding first at the NodeB receiver before performing channel estimation, and then re-applying the precoding after channel estimation.  Removal of the precoding is done in order to obtain smoother channel estimates since the precoder (change of precoder in time) introduces additional phase variation and phase discontinuities in a given transmit chain.  
One issue is that if PCI was received in error by the UE, the phase variation/discontinuities due to the precoder will not be removed at the receiver with channel synthesis, but they may become worse.  Hence, it is of interest to evaluate the PCI error impact on realistic NodeB link performance (with phase discontinuity compensation) and compare this performance to that with no PCI error.  The case of no PCI error would be used as a benchmark.  
Outer Loop Power Control:

An ideal outer loop power control was previously used in RAN1.  It was used to help reduce the number of simulations by dynamically finding the operating point since many simulations had to be run, for example, for many different precoder codebooks.  An ideal outer loop does not model and hence, would not reflect what is out in the field.  To render the outer loop realistic, one needs to include more effects.  For example, PCI selection errors would impact the BLER in the RNC node.  Since the focus of this study is link receiver performance, it is proposed to keep things simple and not complicate simulations by excluding the outer loop given that we have a fixed precoder codebook.
Initial RAKE Finger Assignment:

Since the UE transmits a time mis-aligned signal from two transmit antennae, it will increase the number of multi-paths at the NodeB receiver, given that the transmission from each antenna will experience multi-path fading.  It was motivated in [1] that the receiver “fingers” should not be placed in “fixed locations with respect to the non-delayed signal” since the practical receiver will run the finger searcher and tracking algorithm.  Additionally, a RAKE receiver "finger" allocation algorithm is proprietary and is unique to each vendor.  Hence, for realistic basestation performance once should not be constrained to force initial finger allocation to be some selected assignment which would not reflect reality.  The issue is why use an artificial assignment to set realistic UE TAE requirements.
PCI Generation:

As noted in Table I, item 4, the PCI generation algorithm is proprietary and is unique to each vendor.  Thus, if we use either one of the proposed approaches, the resultant receiver performance will not reflect what will happen in reality.  Using such approaches to set the UE TAE requirements for practical systems in the field is not recommended.
Max Total Time Mis-alignment:

The UE TAE and NodeB TAE are independent parameters and hence, they should not be constrained.  This “Max total time mis-alignment parameter” should be removed.
Table I.  Issues related to HSPA CLTD Simulation Assumptions
	
	Parameter
	NSN and/or Qualcomm 

Proposed Values 
	Issues

	1.
	Phase discontinuity compensation fro MIMO channel estimation
	Channel Synthesis
	If PCI was received in error by the UE, the phase variation/discontinuities due to precoder will not be removed, but may become worse.  The impact of receiving PCI in error on realistic NodeB link performance needs to be assessed where NodeB link performance with PCI error needs to be compared with that with no PCI error.



	2.
	Outer loop power control
	ON
	An ideal outer loop would not reflect what is out in the field.  To make it realistic, one needs to include more effects.  PCI selection errors would impact the BLER in the RNC node.   It is proposed to keep things simple and not complicate simulations by excluding the outer loop since we have a fixed precoder codebook.


	3.
	Initial RAKE finger assignment
	Specific values selected for PA3 and VA30.  (See Table II in Appendix.)
	RAKE receiver "finger" allocation algorithm is proprietary.  For realistic basestation performance, once should not be constrained to some pre-selected assignment which would not reflect reality.  The issue is why use something artificial when trying to set realistic UE TAE requirements.


	4.
	PCI generation
	Rx power maximization; SNR maximization
	PCI generation algorithm is proprietary.  If use SNR maximization at antenna port, it will not reflect what will happen in reality and impacts the setting of the UE TAE requirements. The same argument applies for using Rx power maximization at antenna port.


	5.
	Max total time mis-alignment.
	Specific values selected for max sum total TAE.  (See Table II in Appendix.)
	This parameter should be removed since the UE TAE and NodeB TAE are independent parameters and should not be constrained.



3
Conclusions

We have highlighted issues which need to be taken into account for the purpose of alignment of simulation assumptions for HSPA CLTD evaluation of the impact of TAE on NodeB link performance.  Specifically, issues have been raised for the simulation assumption parameters:  (i)  Phase Discontinuity Compensation, (ii)  Outer Loop Power Control, (iii)  Initial RAKE Finger Assignment, (iv)  PCI Generation, (v)  Max Total Time Mis-alignment.
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Appendix:  Assumptions as per Nokia Siemens Networks and Qualcomm Inc.
Table 2.  HSPA CLTD Simulation Assumptions as per Nokia Siemens Networks and Qualcomm Inc.
	Nokia Siemens Networks
	Qualcomm Incorporated

	Parameter
	Value
	Parameter
	Value

	Physical channels
	E-DPDCH, E-DPCCH, DPCCH
	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2
	E-DCH TTI [ms]
	2

	TBS [bits]
	2020, QPSK (1.01 Mbps)
10400, QPSK (5.2 Mbps)
	TBS [bits]
	2020

	Modulation
	QPSK
	Modulation
	QPSK

	Number of physical data channels and spreading factor
	TBS 2020: 2xSF2
TBS 10400: 2xSF2+2xSF4
	Number of physical data channels and spreading factor
	2xSF2

	20*log10(βed/βc) [dB]
referenced to 1xSF4
	9
	20*log10(βed/βc) [dB]
	9

	20*log10(βec/βc) [dB]
	TBS 2020: 2
TBS 10400: 2
	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	OFF
	20*log10(βhs/βc) [dB]
	OFF

	E-DPCCH boosing
	OFF
	 
	 

	20*log10(βc2/βc1) [dB]
	-2,7 dB
	Power ratio between Secondary DPCCH and DPCCH (S-DPCCH/DPCCH) [dB]
	-3 dB

	Number of H-ARQ processes
	8
	Number of H-ARQ Processes
	8

	Max Number of H-ARQ Transmissions
	4
	Target Number of H-ARQ Transmissions
	4

	H-ARQ operating point
	1% BLER after 4 attempts
	H-ARQ operating point
	1 % Residual BLER after 4 H-ARQ attempts

	Number of Rx Antennas
	2
	Number of Rx Antennas
	2

	Channel encoder
	3GPP Release 6 Turbo Encoder
	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Log MAP
	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8
	Number of iterations for turbo decoder
	8

	DPCCH slot format
	1 (8 Pilot, 2 TPC)
	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Secondary DPCCH Slot Format
	1 (8 Pilot, 2 bits as fixed)
	Secondary DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel estimation
	Realistic,  3 slots
	Channel Estimation
	Realistic

	Phase discontinuity compensation for MIMO channel estimation
	Channel synthesis
	Compensation of phase discontinuity
	Channel Synthesis

	Inner loop power control
	On
	Inner Loop Power Control
	ON

	Outer loop power control
	On
	Outer Loop Power Control
	ON

	Inner loop PC step size
	+/- 1 dB
	Inner Loop PC Step Size
	±1 dB

	UL TPC delay (sent on F-DPCH)
	2 slots
	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC error rate (sent on F-DPCH)
	4%
	UL TPC Error Rate (sent on F-DPCH)
	4 %

	Propagation Channel
	PA3, VA30
	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
	Rake, 2 RX antennas
	NodeB Receiver Type
	RAKE

	Antenna imbalance [dB]
	0
	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0
	UE Tx Antenna Correlation
	0

	UE DTX
	OFF
	UE DTX
	OFF

	CLTD Codebook Size
	4
	CLTD Codebook Size
	4

	TX weight vector feedback error rate
	2% per bit
	CLTD Feedback Error Rate
	2% per bit

	TX weight vector update frequency
	1 TTI (3 slots)
	CLTD Feedback Update Rate
	3 slot

	TX weight vector feedback delay
	3 slots
	CLTD Feedback Delay
	3 slot

	Rake fingers delays [Tc/8]
	[0, 3, 6, 13] for PA3, [0, 10, 22, 33, 53, 77] for VA30
	Initial finger assignment [Tc/8]
	[0, 3, 6, 13] for PA3, [0, 10, 22, 33, 53, 77] for VA30

	Finger tracking
	ON; realistic, implementation specific
	Finger tracking
	ON

	Simulation oversampling ratio
(relative to chip rate of 3.84 MHz)
	8
	 
	 

	Time Alignment Error value
	[0, 1/4, 1/2] Tc
	 
	 

	Time mis-alignment in NodeB receiver chain
	[0, 1/4] Tc
	Time mis-alignment in NodeB receiver chain
	[1/4 , 1/2] Tc

	Max total time mis-alignment
	[3/4] Tc
	 
	 

	Soft Handover
	OFF
	 
	 

	SIR estimation
	1 slot
	 
	 

	PCI generation
	Rx Power maximization
	PCI generation
	SNR maximization

	Beamforming scheme
	Enhanced symmetric beamforming
	Beamforming
	Enhanced symmetric beamforming
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