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Introduction

CLTD configurations have been introduced as part of the CLTD feature. Note that configurations 4 and 5 correspond to the use of a single antenna. Therefore, it is beneficial to consider UE’s that are only capable of these two configurations. In this document we introduce the concept of Closed Loop Antenna Switching (CLAS) and also provide details of CLAS operation, the associated benefits and the changes that may be required to introduce CLAS in the specifications are discussed.
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Background
There are 5 CLTD configurations that have been agreed in RAN1. They are listed in Table 1.
Table 1: CLTD Configurations
	UL CLTD Configuration
	Uplink Channels

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

	1
	Primary Precoding Vector
	Secondary Precoding Vector

	2
	Physical Antenna 1
	Physical Antenna 2

	3
	Physical Antenna 2
	Physical Antenna 1

	4
	Physical Antenna 1
	De-activate

	5
	Physical Antenna 2
	De-activate


HS-SCCH orders have also been defined to enable the NodeB to instruct the UE to switch between configurations. Note that configurations 4 and 5 correspond to antenna switching where the pilot and data channels are transmitted through a single antenna and the secondary pilot, S-DPCCH, is not transmitted. 

In the current CLTD specification, the UE that is capable of CLTD is require to have 2 antennas and 2 PA’s to enable the full range of CLTD operation. However, due to the introduction of configurations 4 and 5, it is possible for a UE to contain 2 antennas but only a single PA and switch the transmission data path between the antennas as shown in Figure 1.
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Figure 1: Block Diagram of CLAS transmitter
The benefits of antenna switching have been studied and detailed in [2]. In the next section, the required changes necessary to enable Closed Loop Antenna Switching are discussed. 
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Discussion
There are quite a few advantages in introducing Closed Loop Antenna Switching (CLAS) at the UE. Some of the benefits and details of operation for CLAS are given below:
· The gains that can be obtained by CLAS are shown in [2]. They correspond to genie operation of antenna switching in the open loop transmit diversity study. Results have also been captured in [3]. The transmit power gain obtained is around 2.2dB for the PA3 channel. There are no tangible gains or losses for the VA30 channel as expected. Note that the gains increase significantly in the presence of antenna imbalance.
· For a CLAS-only CLTD UE, there is a significant reduction in the UE implementation complexity due to the absence of; the second transmit chain, the need to implement all CLTD configurations and the need to demodulate, decode and apply the PCI bits.

· For a CLAS-only CLTD UE, the UE does not have to implement a second transmit chain including a second PA, therefore there are significant current consumption savings at the UE as compared with the current CLTD operation. 

· Since the NodeB would control the antenna switches, any potential impact to the received Ec/No at the NodeB can be controlled and minimized. Antenna switches are expected to occur to combat the effect of short term and long term imbalances as opposed to short term channel fades. Therefore, it is expected that switches would only occur infrequently.

· For a CLAS-only CLTD UE, the NodeB does not have to transmit the F-PCICH channel thereby saving overhead power. Additionally, since the precoding weights do not have to be determined, there is a reduction in processing at the NodeB.
The introduction of CLAS, however, requires changes to the current CLTD operation and has an impact in the specification. The changes that are needed are detailed below. 
Signaling Impact

A capability bit would have to be introduced in RAN2 specifications to indicate the UE’s capability to perform CLAS-only. Of course, a UE capable of all the CLTD modes would implicitly support CLAS. An LS may be sent to RAN1 to address any impact to the physical layer specifications.
Impact on Minimum Requirements

Any UE architecture design to support CLAS-only would contain a switch in order to transition the signal path from one antenna to the other. This switch would introduce an insertion loss in the transmitter signal path. Consequently, the requirements pertaining to the lower bound of the Maximum UE transmit power would have be to be relaxed (by around 0.5dB). There may also be additional impacts to the Tx and Rx core requirements.

As seen above, since CLAS is a sub-feature of CLTD operation, the changes to the specifications required to enable CLAS-only are not significant. However, there are performance gains that can be obtained as well as a significant reduction in UE complexity that would enable faster adoption of the feature. Due to these reason, we propose the following.
Proposal: RAN2 is requested to discuss the merits of introducing Closed Loop Antenna Switching in the specification. 
3
Conclusions
In this document, the benefits of the introduction of Closed loop Antenna Switching are discussed. The details of CLAS operation as well the changes needed to the current specifications to support the introduction of CLAS are also mentioned. The following is proposed:
Proposal: RAN2 is requested to discuss the merits of introducing Closed Loop Antenna Switching in the specification.
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