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1 
Introduction

A number of the simulation assumptions were already presented in RAN WG4 meeting #62bis. This contribution completes the previous results presented in [1], by adding new results for the case when TAE is assumed at BS receiver side, and a comparison with legacy case (one UE antenna).
2 
Link Simulations 
2.1 
Simulation Results

Simulation results based on the simulation assumptions provided in Appendix A are summarized in Table 1 for Node B demodulation performance gain and in Table 2 for UE average transmitted power gain.  All the values in the tables are expressed in dB and are relative to the respective CLTD with UE TAE=0 reference cases for both BS Rx and UE Tx More precisely, a negative gain value in Table 1 indicates a performance loss relative to the case where CLTD is employed with UE TAE = 0. In Table 2, a positive value indicates that more power is needed at UE Tx relative to the case with UE TAE = 0. 
Table 1.  Node B demodulation performance gain (∆ Ec/No in dB) at 1% BLER compared to that for UE TAE = 0.
	Channel Type
	Scheme
	Node B TAE
	TBS

	
	
	
	2020
	10681

	
	
	
	UE TAE
	UE TAE

	
	
	
	Tc/4
	Tc/2
	Tc/4
	Tc/2

	PA3
	CLTD
	0
	-0.3
	-0.4
	-0.3
	-0.7

	
	CLTD
	Tc/4
	-0.34
	-0.42
	-0.33
	-0.6

	PA3
	Legacy
	0
	1.11
	0,71

	VA30
	CLTD
	0
	-0.4
	-0.9
	-0.6
	-1.3

	
	CLTD
	Tc/4
	-0.5
	-0.8
	-0.7
	-1.02

	VA30
	Legacy
	0
	0,95
	0,92


Table 2.  UE average transmitted power gain (in dB) at 1% BLER compared to that for UE TAE = 0.
	Channel Type
	Scheme
	Node B TAE
	TBS

	
	
	
	2020
	10681

	
	
	
	UE TAE
	UE TAE

	
	
	
	Tc/4
	Tc/2
	Tc/4
	Tc/2

	PA3
	CLTD
	0
	 0.59
	0.923 
	0.46 
	0.75 

	
	CLTD
	Tc/4
	0.34
	0.72
	0.35
	0.79

	PA3
	Legacy
	0
	0,65
	1.19

	VA30
	CLTD
	0
	0.58 
	1.175 
	0.33 
	 0.45

	
	CLTD
	Tc/4
	0.5
	0.79
	0.67
	0.98

	VA30
	Legacy
	0
	-0.51
	-0.684


2.2 
Discussion of Simulation Results

The results in Table , show that Node B TAE has minor impact on Node B demodulation performance.  The relative performance results are comparable for Node B TAE = 0, Tc/4.  The results also show that the legacy performance is better than the CLTD performance with UE TAE = 0 by 0.7 dB up to 1.11 dB.

The results in Table 2, (except for one case:  TBS 10681 sent over VA30), show that Node B TAE has minor impact on UE average transmit power performance.    For the PA3 channel, the CLTD scheme with UE TAE = 0 saves UE power from 0.65 dB up to 1.19 dB relative to the respective legacy cases.  For the VA30 channel, the opposite occurs where the CLTD scheme with UE TAE = 0 expends more UE power from 0.51 dB up to 0.68 dB relative to the respective legacy cases.           
3 Conclusion
The results show degradations in both UE average transmitted power and Node B demodulation performance when UE TAE is not ideally zero.  This is the case for both values of Node B TAE = 0, Tc/4.  The results show that Node B TAE have minor impact on performances in nearly all cases except one.   
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Appendix A:  Simulation Assumptions
The simulation assumptions are summarized in Table A.1.  Note that TBS 10400, previously suggested, is not specified in the 3GPP TS.  Hence, TBS 10681 is used instead in Table A.1.  Additionally, os = 4 instead of os = 8 since the granularity of TAE is Tc/4.
Table A.1. Simulation assumptions for UL CLTD simulations

	Parameter
	Value

	Physical channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	2020, QPSK (1.01 Mbps)
10681, QPSK (5.34 Mbps)

	Modulation
	QPSK

	Number of physical data channels and spreading factor
	TBS 2020: 2xSF2
TBS 10681: 2xSF2+2xSF4

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

	20*log10(βec/βc) [dB]
	TBS 2020: 2
TBS 10681: 2

	20*log10(βhs/βc) [dB]
	OFF

	E-DPCCH boosing
	OFF

	20*log10(βc2/βc1) [dB]
	 -2.7dB

	Number of H-ARQ processes
	8

	Max Number of H-ARQ Transmissions
	4

	H-ARQ operating point
	1% BLER after 4 attempts

	Number of Rx Antennas
	2

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH slot format
	1 (8 Pilot, 2 TPC)

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

	Channel estimation
	Realistic,  3 slots

	Phase discontinuity compensation for MIMO channel estimation
	Channel synthesis

	Inner loop power control
	ON

	Outer loop power control
	OFF

	Inner loop PC step size
	+/- 1 dB

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

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

	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
	Rake, 2 RX antennas

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF

	CLTD Codebook Size
	4

	TX weight vector feedback error rate
	2% per bit

	TX weight vector update frequency
	1 TTI (3 slots)

	TX weight vector feedback delay
	3 slots

	Rake fingers delays [Tc/8]
	[0, 3, 6, 13] for PA3, [0, 10, 22, 33, 53, 77] for VA30; realistic, implementation specific

	Finger tracking
	ON; realistic, implementation specific

	Simulation oversampling ratio
(relative to chip rate of 3.84 MHz)
	4

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

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

	Soft Handover
	OFF

	SIR estimation
	1 slot

	PCI generation
	Rx Power maximization; realistic, implementation specific

	Beamforming scheme
	Enhanced symmetric beamforming
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