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1
Introduction
This contribution continues discussion on the need for NodeB performance requirements for CLTD continuing from [1] and [2]. 
During RAN4#61, one of the main comments was that there is no NodeB performance difference for a CLTD Node B compared to a non-CLTD NodeB. The other comment was that it is not clear what kind of requirements could be specified. During RAN4#62, it was shown [2] that NodeB performance requirements can be specified similar to the existing E-DPDCH demodulation requirements in TS 25.104, with the power control turned off. However, some companies wanted to see the simulation results to show performance difference between a CLTD NodeB and a non-CLTD NodeB with the methodology presented in [2]. This contribution shows the performance difference via simulations between a CLTD NodeB and a non-CLTD NodeB.
2
Simulation Assumptions

Simulation assumptions are summarized in Table 1 below.

Table 1: Simulation assumptions for NodeB performance with/without CLTD

	Parameter
	Value

	Physical channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	2020, QPSK (1.01 Mbps)

	Modulation
	QPSK

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

	20*log10(βed/βc) [dB]
referenced to 1xSF4
	TBS 2020: 9

	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	OFF

	E-DPCCH boosing
	OFF

	20*log10(βc2/βc1) [dB]
	-2,7 dB

	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

	DPCCH slot format
	1 (8 Pilot, 2 TPC)

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

	Channel estimation
	Realistic

	Phase discontinuity compensation for MIMO channel estimation
	Channel synthesis

	Beamforming scheme
	Enhanced symmetric beamforming

	PCI generation
	Rx Power maximization

	Inner loop power control
	Off

	Outer loop power control
	Off

	Propagation Channel
	PA3, PB3, VA3, VA30

	NodeB Receiver Type
	Rake, 2 RX antennas

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

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

	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

	Finger tracking
	ON

	UE Transmit Time Alignment Error value
	0 Tc

	Time mis-alignment in NodeB receiver chain
	0 Tc

	Soft Handover
	OFF

	SIR estimation
	1 slot


3
Simulation results

Simulations were run with and without CLTD to show the performance difference due to CLTD. In order to avoid confusion in the metric, Tx(Ec/No) is used as a metric for comparison instead of Rx(Ec/No). Note that Tx(Ec/No) can be directly translated into Rx(Ec/No). Tx(Ec/No) for the baseline (without CLTD) is defined as
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Tx(Ec/No) for CLTD is defined as
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For a certain target throughput (or correspondingly residual BLER), a difference in Tx(Ec/No) can be compared.
Residual BLER after the 4th transmission is shown for PA3, PB3, VA3 and VA30 in Figure 1, 2, 3 and 4 respectively.
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Figure 1: Residual BLER after 4th transmission w.r.t. Tx(Ec/No) with and without CLTD in PA3
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Figure 2: Residual BLER after 4th transmission w.r.t. Tx(Ec/No) with and without CLTD in PB3
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Figure 3: Residual BLER after 4th transmission w.r.t. Tx(Ec/No) with and without CLTD in VA3
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Figure 4: Residual BLER after 4th transmission w.r.t. Tx(Ec/No) with and without CLTD in VA30
CLTD gain with TBS 2020 is summarized in Table 2, where Tx(Ec/No) is compared at 1% residual BLER.
Table 2: CLTD gain with TBS 2020

	TBS
	Channel
	Tx Ec/No Gain [dB]

	2020
	PA3
	3.06

	
	PB3
	1.67

	
	VA3
	1.81

	
	VA30
	0.91


4
Conclusion

This contribution has shown performance difference via simulations when CLTD is enabled in NodeB compared to the non-CLTD NodeB. As shown in Table 2 and Table 3, it is clear that CLTD NodeB has significant performance gain compared to the non-CLTD NodeB. 
As discussed in [1] and [2], the amount of gain really depends on how NodeB accurately generate TPI, estimate channels and demodulate the data. Different implementation of Rx-front end also could affect the performance of CLTD. Therefore, it is proposed to introduce NodeB performance requirements for CLTD.
Proposal 1: Introduce NodeB performance requirements for CLTD.
Proposal 2: NodeB performance requirements for CLTD shall be specified relative to a non-CLTD mode in terms of Tx Ec/No.
5
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