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1 Introduction

In the previous RAN1#65 meeting, the following was agreed for UL CLTD on the codebook:

· Codebook contains only phase components

· Antenna selection is supported, but not within the codebook

The codebook contains only phase components and it was proposed that antenna selection is enabled using other means, notably, the HS-SCCH orders.  This contribution further discusses the HS-SCCH orders in this context.
2 Discussions
The changes to antenna transmission are proposed to be controlled using HS-SCCH orders in [1].  The following 5 CLTD antenna configurations have been proposed:

Table 1: Antenna configuration in CLTD using HS-SCCH orders [1]
	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


The basic configurations of activating and deactivating CLTD, i.e. configuration 1 and 4 in Table 1, are needed and they are agreed in the previous RAN1#65 meeting.
Since it has also been agreed to support antenna selection, and HS-SCCH orders are the obvious mechanism for this, at least one of configuration 5 and configuration 3 should be supported; if configuration 3 is supported, then configuration 2 should also be supported for symmetry. 

In configuration 2, CLTD is deactivated, i.e. no precoding is performed on the transmission streams, but S-DPCCH is still transmitted via the Antenna 2.  The availability of S-DPCCH enables the NB to continue to evaluate the gains that could have been achieved if CLTD is activated.  Although the speed of the channel is a good indicator of whether CLTD should be activated and the NB is able to estimate the speed of the channel using only the DPCCH transmitted via Antenna 1, other factors apart from speed can also affect the CLTD performance, for example, the channel may be slow but Antenna 2 is blocked by the user’s hand.  Hence, maintaining the S-DPCCH transmission when CLTD is disabled is useful.  However, the NB needs to perform a different process to that of configuration 1 in Table 1, in estimating the propagation channels between each transmitter to each receiver.  Although there is an additional and different channel estimation process, it is likely going to be less complex that that in used for configuration 1.
In configurations 3 and 5, CLTD is deactivated but the data streams are transmitted via Antenna 2 instead of Antenna 1.  This allows Switched Antenna Transmit Diversity at the UE and enables the UE to mitigate a long term antenna imbalance where Antenna 1 suffers large attenuation (e.g. due to Antenna 1 being blocked by user).  However, the NB can only determine that there is a long term antenna imbalance if S-DPCCH is also transmitted.  For example, the UE is initially in configuration 2 where S-DPCCH is transmitted via Antenna 2 and here the NB is able to compare directly the received quality between Antenna 1 and Antenna 2 via channel estimation from DPCCH and S-DPCCH respectively.  In the absence of S-DPCCH, the NB can decide to perform an antenna switch by actually making the switch and then evaluate the performance.  This is not as effective as having a S-DPCCH but it still allows the UE to mitigate a (possible) long term antenna imbalance.  Hence, configurations 3 and 5 are useful.
Proposal 1: In addition to configurations 1 and 4 (which are already agreed), configurations 2 and 3 should be supported by HS-SCCH orders, to provide antenna selection. 

Configuration 5 could also be considered as an addition.  

3 Conclusion
In this contribution, we proposed the following:
Proposal 1: In addition to configurations 1 and 4 (which are already agreed), configurations 2 and 3 should be supported by HS-SCCH orders, to provide antenna selection. 

Configuration 5 could also be considered as an addition.
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