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1. Introduction
In previous meetings, there are still some issues need to be solved in interaction between CLTD and CPC. In this contribution, we present other two schemes and compare the link simulation results with that in [1] in order to find some good schemes in CLTD interaction with CPC. At the end of contribution, a TP for TS25.214 is presented.
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. 
In [1], two possible solutions are discussed and E-DCH transmitted according to the uplink burst pattern is supposed. The scheme 2 in [1] is taken into account here since it is agreed that the precoding weight vector is updated per 3 slots. In this contribution, other two schemes are presented and the worst case E-DCH transmitted all the time is considered. Three schemes in CPC are described as:

· CLTD BF
Out of DTX cycle, the UE transmits 6 slots DPCCH including preamble and postamble (1/4 DTX cycle for example shown in Figure 2). NodeB determines the precoding weight vector once a DTX cycle on the UE transmitted pilot slots. The UE will keep the precoding weight within a DTX cycle time.

· CLTD AS

DPCCH pattern before precoding is the same as CLTD BF (shown in Figure 2). NodeB determines the precoding weight vector once a DTX cycle on the UE transmitted pilot slots. The UE will keep the precoding weight within a DTX cycle time.

· TSTD

DPCCH pattern is transmitted on two Tx antenna in TSTD, DTX cycle as a unit (shown in Figure 3).
Suppose the feedback delay is 3 slots. 
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Figure 2: DPCCH pattern transmitted in CLTD BF/AS (1/4 DTX cycle)
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Figure 3: DPCCH pattern transmitted in TSTD (1/4 DTX cycle)
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
	3 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 CPC, we consider E-DCH is transmitted according to the uplink burst pattern defined as case 1 and E-DCH is transmitted all the time defined as case 2. The gain in table is compared to single Tx antenna.  The largest gain is marked in red and the second largest one is marked in yellow.
Table 2: Rx and Tx gain in CPC (case 1)
	CLTD BF 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

	CLTD AS in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-0.26
	-0.28
	-0.19
	-0.59

	Tx Gain [dB]
	1.64
	-0.11
	1.49
	-0.62

	TSTD in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-5.82
	-1.13
	-1.23
	-1.27

	Tx Gain [dB]
	-4.15
	-0.8
	0.19
	-1


Table 3: Rx and Tx gain in CPC (case 2)
	CLTD BF in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-0.27
	-0.21
	-0.28
	-0.36

	Tx Gain [dB]
	1.86
	0.14
	1.65
	-0.13

	CLTD AS in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-0.31
	-0.29
	-0.19
	-0.1

	Tx Gain [dB]
	1.45
	-0.01
	1.43
	0.03

	TSTD in CPC
	1/4 DTX Cycle
	1/8 DTX Cycle

	
	PA3
	VA30
	PA3
	VA30

	Rx Gain [dB]
	-6.55
	-1.74
	-5.65
	-1.29

	Tx Gain [dB]
	-5.37
	-1.48
	-4.65
	-1.12


5.2. Observations
The Tx gain of CLTD BF is between -0.46 dB and 2.09 dB. The Tx gain of CLTD AS is between -0.62 dB and 1.64 dB. The performance results of CLTD BF and CLTD AS are almost identical, which are much better than TSTD. It is appropriate to not change the status of CLTD BF or CLTD AS after CPC is activated.

Case 1 is the better scenario that E-DCH is transmitted according to the uplink burst pattern, and case 2 is the worst scenario that E-DCH is transmitted all the time including the gap time. The PCI is only updated on the DPCCH pattern per DTX cycle in the two cases. The difference of CLTD BF in case 1 and CLTD BF in case 2 is about 0.33dB. The difference of CLTD AS in case 1 and CLTD AS in case 2 is about 0.65dB. The difference of performance results in two cases shows that the feedback update rate (PCI updated per DTX cycle) is appropriate.
6. Conclusions

In this contribution, three schemes in CLTD interaction with CPC are discussed, and two cases are considered to evaluate the impact of feedback update rate (PCI updated per DTX cycle).

Proposal 1: Both CLTD BF and CLTD AS can be supported in CPC.
Proposal 2: The UE updates PCI per DTX cycle and keeps the last received PCI until a new PCI is received in the case of CLTD BF and CLTD AS.
7. Text Proposal
****************************************** TEXT START******************************************
6C.2
Discontinuous uplink DPCCH transmission operation

When UL_DTX_Active is FALSE (see section 6C) the UE shall transmit the uplink DPCCH in each slot except in the slots overlapping a compressed mode transmission gap.

When UL_DTX_Active is TRUE (see section 6C), in addition to the conditions defined in 6C.5 the UE shall not transmit the uplink DPCCH in a slot on an activated uplink frequency when all of the following conditions are met for that uplink frequency:

1. There is no HARQ-ACK transmission on HS-DPCCH as indicated in 6A.1 overlapping with the UL DPCCH slot,

2. There is no CQI transmission on HS-DPCCH as indicated in 6C.1 overlapping with the UL DPCCH slot,

3. There is no E-DCH transmission during the UL DPCCH slot,

4. The slot is in a gap in the Uplink DPCCH burst pattern defined in 6C.2.1,

5. The UL DPCCH preamble or postamble defined in 6C.2.2 is not transmitted in the slot.

6. Either the uplink frequency is a secondary uplink frequency where at least Enabling_Delay radio frames have passed since the activation of the secondary uplink frequency was applied, or it is a primary uplink frequency.
The procedures for the F-DPCH transmission and reception in case of discontinuous uplink DPCCH operation are defined in sub-clause 5.1.
When UL_CLTD_Active is TRUE and UL_DTX_Active is TRUE,

· Either UL CLTD BF or UL CLTD AS shall be activated.

· PCI is not required to be transmitted in any downlink slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap, in which case it is not known to be present. PCI is transmitted per UE DTX cycle.

· The UE shall keep the last received PCI until a new PCI is received.
******************************************* TEXT END*******************************************
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