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1. Introduction

At RAN#50 meeting, a work item was opened to investigate uplink closed loop transmit diversity technique [1], which is seen as means allowing the UE to use less power for transmitting larger amounts of data. This leads to a coverage improvement. At the same time the interference to neighbor cells is reduced which indirectly increases the whole network capacity.
The potential schemes of CLTD are described in [2]. Link simulations are useful to determine design choices such as possible transmit scheme, PCI feedback, codebook design, channel estimation optimization, and so on. In this document, link simulation assumptions and evaluation metrics for CLTD are given to help promote aligned performance results between companies.
2. Link Simulation Assumptions
The simulation settings of CLTD are shown in Table 1.
Table 1 link level simulation parameters
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16QAM

	TBS [bits]
	FRC3

FRC8

307

2020

	Number of physical data channels and spreading factor
	FRC3: 2xSF2+2xSF4

FRC8: 2xSF2+2xSF4

2 ms TTI TBS2020: 2xSF2

2 ms TTI TBS307: 1xSF8

	20*log10(βed/βc) [dB]
	FRC3: 6.02

FRC8: 4.09

TBS307: 8.07

TBS2020: 9

	20*log10(βec/βc) [dB]
	FRC3: 0

FRC8: -9.54

TBS307: 0

TBS2020: 2

	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)

	Channel Estimation Optimization

(Note 1)
	ON/OFF

	Path searcher
	Real

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	+/- 1 dB

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

	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
(Note 2)
	RAKE/LMMSE

	Antenna Imbalance [dB]
	0, 3(*), -3(*), -6(*)

	Antenna Correlation 
	0, 0.3(*), 0.7(*)

	PCI Error Rate 
	0, 4%(*)

	PCI Delay
	1 subframe


An asterisk (*) indicates lower priority cases.

Note 1: The channel estimated by channel estimation algorithm, is the combined channel Hw in the pre-coded pilot schemes instead of the pure channel H in the non pre-coded pilot schemes. 
The estimate of Hw may be inaccurate if the pre-coding vector w is time-variant, which breaks the continuity of the smoothing filter in the fading factor estimation. This effect may be compensated to some extend in the following way:
In the pre-coded pilot scheme a received pilot symbol is
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, where p is the transmitted pilot symbol, H is channel matrix, w is the pre-coding vector, and n is the thermal noise in a symbol. In the optimised channel estimation the precoding w which is known from the last TTI is firstly compensated. The equation for the compensated received signal is then:
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From this compensated signal the channel matrix H can then be estimated.
This optimization may cause some complexity in the receiver. 
Note 2: As described in [3], it is desirable to obtain CLTD gain in both advanced interference suppressing/cancelling receivers and RAKE receivers. 
3. Performance Metrics
This section indicates performance measures that are used when evaluating the link level simulations. In theory, the received signals from the two transmit antennas are coherently combined in the receiver which leads to signal noise ratio (SNR) improvement. Therefore, the required transmit power is lower than single transmit antenna to get the same performance.
As described in [4], transmit diversity techniques reduced the BLER of the data with the same transmit power, and meanwhile allows the UE to use less power for transmitting larger amounts of data. Hence VoIP or some low rate traffic should take the residual BLER as performance metric, whereas higher rate traffics, like FRC3 or FRC8, should take the throughput. 
Performance measures:

-
Residual BLER v/s Received Ec/N0.

-
Residual BLER v/s Transmitted Ec/No.
-
Throughput v/s Received Ec/N0.
-
Throughput v/s Transmitted Ec/No.
4. Conclusion
The link-level simulation assumptions and metrics were proposed to discuss for evaluating the performance of uplink closed loop transmit diversity technique. It is proposed to discuss and come to common ideas on basic simulation parameters for results comparision., And, performance evaluation could be done step by step, first on ideal assumptions with no antenna imbalance, no antenna correlation and PCI error free, then on more realistic settings.
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