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1
Introduction
During RAN4#61, a potential possibility of allowing a UE supporting a subset of CLTD activation states was discussed. The CLTD activation states are currently defined as follows:
	UL CLTD activation state
	Uplink Channels

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH
	S-DPCCH

	1
	Primary Precoding Vector
	Secondary Precoding Vector

	2
	[Antenna 1]
	[Antenna 2]

	3
	[Antenna 2]
	[Antenna 1]

	4
	[Antenna 1]
	De-activate

	5
	[Antenna 2]
	De-activate


This contribution presents potential UE reference architectures that support the CLTD activation states 1/4/5 for derivation of UL CLTD Tx core requirements.
2
Reference UE architectures for derivation of UL CLTD core requirements
A block diagram of a UE reference transmitter is shown in Figure 1. In the virtual antenna domain, DPCCH, DPDCH, HS-DPCCH, E-DPCCH and E-DPDCH will be transmitted over one antenna and S-DPCCH will be transmitted over the other antenna. With respect to the TPI signaled from the NodeB to the UE, the precoder will be applied on the signals in the virtual antenna domain to convert them (Virtual Antenna Mapping) to the physical antenna domain. Then, they will be transmitted through two different physical transmit chains. 
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Figure 1: Block diagram of a UE reference transmitter for UL CLTD
There could be different implementations in RF front-end in Figure 1 to support CLTD activation states 1/4/5. Figures 2, 3 and 4 show examples of potential RF front-end implementations.
Figure 2 shows an implementation with two variable power PAs. A variable power PA can assume dynamic voltage scaling (DVS) or average power tracking (APT) [1]. During CLTD activation state 1, both PAs could be configured as a half power PA to minimize current consumption. During CLTD activation state 4 (and non-CLTD mode), a PA connected to the primary antenna can be configured as a full power PA. During CLTD activation state 5, a PA connected to the secondary antenna can be configured as a full power PA.
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Figure 2: RF front end with two variable power PAs

Figure 3 shows an implementation with two full power PAs. This architecture is able to transmit at maximum output power from both Tx antennas. However, it will have the worst current consumption among presented architectures.
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Figure 3: RF front-end with two full power PAs

Figure 4 shows an implementation with a full power PA and a half power PA. During CLTD activation state 1, a full power PA will be connected to the primary antenna and a half power PA will be connected to the secondary antenna. During CLTD activation state 4 (and non-CLTD mode), a full power PA will be connected to the primary antenna and secondary chain will be turned off. During CLTD activation state 5, a full power PA will be connected to the secondary antenna and a half power PA will be disconnected from the secondary antenna. The additional switches are necessary after the PAs in order to transmit at maximum output power for all the configurations. The switches will result in additional insertion loss.
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Figure 4: RF front-end with a full power PA and a half power PA
3
Conclusions
This contribution has presented potential UE reference architectures that support the CLTD activation states 1/4/5 for derivation of UL CLTD Tx core requirements. Actual implementations may chose between these generic architectures or similar. Tx core requirements can be derived assuming the presented UE architectures to provide implementation flexibility.
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