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1 Introduction
At the last RAN1 meeting in Barcelona, it was agreed that the codebook would not contain antenna switching codewords and that HS-SCCH orders would be used for that purpose [1].  In [2], it was proposed that a number of UE configurations be considered for UL CLTD.  The configurations considered and the related agreements from the last meeting are shown below.

Table 1: Proposed supported configurations (see [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


Agreements from RAN1 #65

· Activation and deactivation of at least configurations 1 and 4 are supported. 

· Activation and deactivation of configurations 2,3,5 are FFS

The last meeting agreements in essence allow the NodeB to control the activation status of UL CLTD operations.  This contribution describes additional orders to support dynamic antenna switching operations controlled by the NodeB.
2 Discussion
In UL CLTD, the NodeB needs to estimate the true channel in order to make an appropriate choice of uplink weights.  To carry out channel estimation the NodeB must receive both the DPCCH and the S-DPCCH.  When the S-DPCCH is not transmitted by the UE, the NodeB loses its capacity to estimate the true channel.

To operate with UL CLTD in switched antenna mode, the NodeB sends an HS-SCCH order to the UE indicating which antenna the UE should use for transmission.  According to Table 1, there are 4 configurations that allow switched antennas: configurations 2 and 3 (with S-DPCCH activated) and configurations 4 and 5 (without S-DPCCH activated).

In switched antenna operations when the S-DPCCH is activated (i.e. configurations 2 and 3) the NodeB can estimate the true channel and can make an informed choice as to the preferred transmission configuration for the UE.  
When the S-DPCCH is deactivated (i.e. configurations 4 and 5), the NodeB has no means to measure the true channel; hence the NodeB must arbitrarily control the UE configuration or additional steps are needed to obtain channel information to control the UE configuration.  For example:

1. The NodeB must first activate the S-DPCCH via an order (for example to  configuration 1,2, or 3)
2. The NodeB estimates the channel

3. The NodeB then via an order can configure the UE to the desired configuration (1-5).

This procedure requires 2 HS-SCCH orders (and associated delays and overhead). Figure 1 illustrates the case where the UE is allowed only configurations 1, 4 and 5.
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Figure 1
In practice such probing would need to be triggered by the NodeB at regular intervals.  While the NodeB scheduler would have the flexibility to use its HS-SCCH resources as it sees fit, the approach still requires additional use of downlink resources.

One approach to reduce the load on the HS-SCCH is to use long DTX cycles configurable by the network on the S-DPCCH.  When using switch antennas, the UE would transmit the S-DPCCH at regular interval which would allow the NodeB to measure the true channel without having to issue an HS-SCCH order.  Only when the NodeB decides to switch antenna or re-activate UL CLTD would an HS-SCCH order be needed.   This approach is illustrated in Figure 2.
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Figure 2
To support this approach, the following configurations 1-4 in Table 1 need to be supported, with the difference that for configurations 2 and 3, a long DTX pattern is configured.  

Table 2: Proposed supported configuration

	Configuration
	Description / comment

	1
	Normal UL CLTD operations

	2
	Switched antenna operations with legacy channels on physical antenna 1, S-DPCCH with DTX cycle on physical antenna 2

	3
	Switched antenna operations with legacy channels on physical antenna 2, S-DPCCH with DTX cycle on physical antenna 1

	4
	Non UL CLTD operations: legacy channels on physical antenna 1with S-DPCCH deactivated.


We also note that by allowing extreme values for the long DTX value, configurations 2,3 and 5 in Table 1 may be implemented.  More specifically:
· With a DTX cycles of 0 (constant S-DPCCH transmission), configurations 2 and 3 in Table 2 become equivalent to configuration 2 and 3 in Table 1;
With an infinite DTX cycle (constant DTX), configurations 2 and 3 in Table 2 are equivalent to configuration 4 and 5 in Table 1.
This approach essentially allows the support of either configurations 2, 3, or 4 and 5 (in Table 1) via static RRC configuration of the DTX cycle.  We therefore propose the following:
Proposal 1: 
Configurations 2 and 3 are supported with RRC configured DTX cycle.

Proposal 2: 
DTX cycles include 0 and infinite (no DTX) values.

3 Conclusion
In this contribution we have discussed the allowed UE configurations for activation/deactivation with HS-SCCH order and proposed the following:
Proposal 1: 
Configurations 2 and 3 are supported with RRC configured DTX cycle.

Proposal 2: 
DTX cycles include 0 and infinite (no DTX) values.
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