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1 Introduction

In the previous RAN1#66 meeting, in addition to activation/deactivation of CLTD, it was also agreed to use HS-SCCH order to perform switched antenna transmit diversity (SATD).  The timing aspect of this order was discussed and the following working assumptions were made:

· HS-SCCH ordered transitions between different CLTD configurations shall be applied by the UE

· after the ACK for transitions to/from configuration 4 and 5

· for other transitions, as soon as possible - exact timing FFS until RAN1#66bis

· The maximum allowed interruption time when receiving an HS-SCCH order is as short as possible, FFS until RAN1#66bis (e.g. 1 or 2 slots)

This contribution further discusses this item.

2 Discussions
The following CLTD configurations are possible via a HS-SCCH:

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


In [2], it is proposed that the HS-SCCH order transitions between CLTD configurations are applied by the UE immediately, in the same manner as a PCI received from F-PCICH.  This would suggest that the UE apply the configuration prior to sending an ACK.  The NB would have to assume that the configuration is applied until an absence of an ACK is detected.  

The transition from configuration 1 deactivates beamforming CLTD.   If the NB assumed the UE had received the order, it could stop transmitting PCI since it would assume that the UE has applied the configuration immediately; however, if the UE did not receive the HS-SCCH order, it will apply random weights until the NB realises that the UE did not receive HS-SCCH order, and  this would cause the signal to be randomly beamformed which may lead to worse performance than single antenna transmission.  Alternatively, the NB could avoid the risk of this problem by continuing to transmit PCI until the ACK is received; in this case, it would make sense for the UE to continue to act upon the transmitted PCI. Either way, there seems to be no point in the UE acting on the HS-SCCH order before it sends the ACK. 
A transition to configuration 1 would activate beamforming CLTD.  If the previous configuration was 4 or 5, then the NB would expect the UE to start transmitting S-DPCCH when the HS-SCCH order is received.  Although the E-DCH demodulation does not require S-DPCCH, with the presence of S-DPCCH, the NB would perform channel estimation between each transmitter and each receiver.  If the presence of S-DPCCH is not in-sync between the UE and the NB, the NB will produce the wrong channel estimates leading to unnecessary activation or deactivation of CLTD.  If the previous configuration was 2 or 3, the NB will be able to perform the necessary channel estimates since S-DPCCH is transmitted even if the UE missed the HS-SCCH order.  However, the NB will start transmitting PCI feedbacks and expects the UE to apply them.  If the UE missed the HS-SCCH order, the NB will perform poor channel synthesis which will impact the uplink performance.

Proposal 1: The transition to/from configuration 1 is applied at the UE after an ACK is sent.
An HS-SCCH order that causes a transition from configuration 4 or 5 to other configurations (other than 4 or 5) will activate the transmission of S-DPCCH at the UE.  Similarly to the transition to configuration 1, the NB uses S-DPCCH to determine the PCI feedback or to decide which antenna to use.  The absence of S-DPCCH may cause the NB to make the wrong decision leading to poor performance.

Transition to configuration 4 or 5 from other configurations (other than 4 or 5) will deactivate S-DPCCH transmission at the UE.  If the previous configuration was 1, this would deactivate the beamforming function and as described previously, we believe that this can lead to poor performance if the UE missed the HS-SCCH order.  If the previous configuration was 2 or 3, missing the HS-SCCH order does not cause significant impact to the performance since the NB will ignore the S-DPCCH transmitted by the UE.  However, if there is a change in antenna, the NB and UE may be out of sync on which antenna is transmitting the user data.   
Proposal 2: Agree on the working assumption that the transition to/from configuration 4 and 5 is applied at the UE after an ACK is sent.

The transition between 2 and 3 or between 4 and 5 causes the UE to switch antenna.  If the UE missed the HS-SCCH order, the NB will assume that the UE had switched the antenna.  For example, a UE is in configuration 2 where the main transmission is from antenna 1.  The NB sends an order to change the configuration from 2 to 3 thereby switching the UE’s antenna.  If the UE missed the order, it will continue to transmit via antenna 1 but the NB has to assume that the UE made the switch and that the S-DPCCH is now transmitted via antenna 1.  This may cause the NB to try to (wrongly) change the UE back to configuration 2 since the S-DPCCH indicated (wrongly) that antenna 1 is the better choice.  It is possible for the NB to refrain from making further configuration changes until it receives an acknowledgement for the last HS-SCCH order from the UE.  The approach of applying the configuration at the UE prior to sending an ACK can save at most 9 slots (or 3 TTI).  This saving does not improve the SATD performance since it is shown that SATD is delay tolerant and the change is not frequent [3].  
Proposal 3: The transition to/from configuration 2 or 3 is applied at the UE after an ACK is sent.
Proposal 4: The transition to/from configuration 4 or 5 is applied at the UE after an ACK is sent.
3 Conclusion
In this contribution, we evaluate the proposal of applying a CLTD configuration from a HS-SCCH order at the UE prior to sending an ACK.  It is concluded that the UE should only apply the configuration after sending an ACK.  That is:
Proposal 1: The transition to/from configuration 1 is applied at the UE after an ACK is sent.

Proposal 2: Agree on the working assumption that the transition to/from configuration 4 and 5 is applied at the UE after an ACK is sent.
Proposal 3: The transition to/from configuration 2 or 3 is applied at the UE after an ACK is sent.
Proposal 4: The transition to/from configuration 4 or 5 is applied at the UE after an ACK is sent.
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