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1. Introduction
In previous meetings, interaction between CLTD and CPC was not discussed widely. However, there are still some issues need to be solved in order to make CLTD work well in CPC. In this contribution, we present some initial link simulation results of CLTD working CPC operation. 
2. CLTD Structure
The contribution is based on the pre-coded pilot structure shown in Figure 1. Absolute feedback is used and the codebook is 4 phases. 
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Figure 1 pre-coded pilot channel structure for UL CLTD
3. Interaction with CPC
In the CPC operation, a UE transmits DPCCH according to DTX burst pattern. The transmission is discontinuous when no E-DCH is transmitted. As long as uplink data are transmitted at any moment, uplink DPCCH pilots shall also be transmitted with defined preamble and postamble. 

Take an example here. The UE operates with 1/4 DTX cycle or 1/8 DTX cycle shown in Figure 2 and Figure 3. In [1], some considerations about the CLTD weight vector update in the CPC operation are provided. Out of DTX cycle, the UE transmits 6 slots DPCCH including preamble and postamble. Node B determines the CLTD weight vector on the UE transmitted pilot slots. Suppose the feedback delay is 3 slots, it means that for the precoding weight determined at slot 6 the UE will apply it at the beginning of slot 9. The UE will keep the precoding weight generated from slot 6 till the uplink transmission in slot 13, 14, 15 for 1/4 DTX cycle and in slot 25, 26, 27 for 1/8 DTX cycle (denoted as Scheme 1). 
In order to simplify process, the UE can keep the precoding weight generated from slot 6 till slot 20 for 1/4 DTX cycle and till slot 32 for 1/8 DTX cycle (denoted as Scheme 2). 

[image: image5]
Figure 2: 1/4 DTX cycle in the CPC operation
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Figure 3: 1/8 DTX cycle in the CPC operation
4. Simulation Assumptions 
Simulations in this paper are on the basis of agreed link-level simulation assumptions for UL CLTD in [2]. 
Table 1: Closed Loop Transmit Diversity Link Simulation Assumptions
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	TBS [bits]
	2020

	Modulation
	QPSK

	Number of physical data channels and spreading factor
	2xSF2

	20*log10(βed/βc) [dB]
	9

	20*log10(βec/βc) [dB]
	2

	20*log10(βhs/βc) [dB]
	OFF

	Power ratio between Secondary DPCCH and DPCCH (S-DPCCH/DPCCH) [dB]
	0

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

	H-ARQ operating point
	TBS2020: 1 % Residual BLER after 4 H-ARQ 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 TPC)

	Channel Estimation
	Realistic

	Compensation of phase discontinuity
	Channel Synthesis

	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

	UL TPC Error Rate (sent on F-DPCH)
	Ideal

	Propagation Channel
	PA3, VA30

	NodeB Receiver Type
	TBS2020: RAKE 

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	ON

	CLTD Codebook Size
	4

	CLTD Feedback Error Rate
	Ideal

	CLTD Feedback Update Rate
	1 slot

	CLTD Feedback Delay
	3 slot

	CPC DTX cycle
	1/4,1/8


5. Simulation Results and Observations
5.1. Simulation Results
In the link simulations of CLTD with CPC, we supposed E-DCH is transmitted according to the uplink burst pattern.

Table 2: Rx and Tx gain of Scheme 1
	CLTD in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-0.20
	-0.17
	　-0.2
	　-0.33

	Tx Gain [dB]
	2.01
	0.48
	　1.85
	　0.23


Table 3: Rx and Tx gain of Scheme 2
	CLTD in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-0.16
	-0.27
	　-0.16
	　-0.51

	Tx Gain [dB]
	2.09
	-0.10
	　1.82
	　-0.46


5.2. Observations
For the PA3 channel, CLTD shows about 2 dB Tx gain in 1/4 DTX cycle and about 1.8dB gain in 1/8 DTX cycle irrespective of which scheme. For the VA30 channel, no surprise that Tx gain is much smaller and even loss can be observed. We see more gain in scheme 1 than scheme 2 since there is no precoding weight update within the burst pattern in scheme 2. On the other hand, the number of PCI feedback required is smaller in scheme 2, which could saves the downlink resource.
In the simulations, E-DCH is transmitted according to the DPCCH burst pattern. However, in practice, E-DCH could be transmitted at any time. Therefore, there are some issues in CLTD weight vector determining once E-DCH is transmitted at the gap. 
One possible solution is to adopt the same methods regardless of when E-DCH is transmitted. PCI is only updated at the DPCCH burst pattern. Another solution is to update PCI as long as UL DPCCH is transmitted. If no DPCCH transmission, the UE shall keep the last received PCI. However, the gain of this solution depends on the reliability of DPCCH detection.

6. Conclusions

In this paper, we provide link simulation performance of CLTD interacted with CPC operation of two schemes. The scheme 1 of updating PCI on DPCCH burst pattern has better performance in the VA30 channel than scheme 2 of only updating PCI on DPCCH postamble
Considering the reality that E-DCH and HS-DPCCH transmission could happen at any time, we briefly presented two solutions for precoding weight update when E-DCH or HS-DPCCH is transmitted at the gap. One solution is to only update PCI on the DPCCH burst pattern. The other solution is to update PCI relying on any received DPCCH slots. Detailed precoding weight updated procedure for CLTD in CPC operation shall be further discussed.
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