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Introduction
During RAN1#66 and previous meetings the topic of HS-SCCH orders for CLTD activation and deactivation was discussed. It as agreed that the following orders should be standardised:
	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


It was also agreed that for transitions to/from configurations 4 and 5, the order should be applied “after” the ACK, whereas for other transitions the order should be applied as soon as possible. Interruption time should be 1 or 2 slots.

This paper discusses and proposes an implementation for the HS-SCCH orders that is compatible with the 8C-HSDPA CRs, and proposes some values for the activation and interruption times.
HS-SCCH order implementation in 25.212

The currently defined HS-SCCH orders are characterised by 3 HS-SCCH fields:

· A field containing the fixed bit pattern 11100000 in the HS-SCCH part 1 information, indicating the presence of an HS-SCCH order

· A field containing the fixed bit pattern 111101 in the HS-SCCH part 2 information
· A second 3 bit field in the part 2 information indicating the order type. A third 3 bit field in the part 2 information indicating the order

When 8C HSDPA is introduced to Release 11, a large number of carrier activation/deactivation possibilities will be introduced and the 3 bit order type and 3 bit order fields will no longer be sufficient. To overcome this problem, the final two bits of the “111101” field in the part 2 information will be re-designated as “extended order type” fields. The 8C HSDPA orders will utilise the bit combinations 00, 01, 10 in this two bit field and all of the associated order types.

To introduce orders for UL CLTD, a single order type is needed. Two possibilities exist:

· Further extend the “extended order type” field

· Utilise the “extended order type” combination 11 and the order type 000 to refer to orders governing UL CLTD operation. This would avoid the need for further complication of the specifications.
Proposal: Utilise the combination of extended order type 11 and order type 000 to refer to UL CLTD orders
HS-SCCH order implementation in 25.214

25.214 captures details on  the implementation time and interruption time for orders. In [1] it was suggested that for transitions between CLTD states (i.e. between  configurations 1-3 in the table), the orders can be implemented prior to the ACK/NACK, as only a small reconfiguration is required.
For these types of reconfiguration, the pilot is switched either between antennas or to/from a precoded pilot.  After switching the DPCCH SINR level will presumably change to some degree and ILPC will move it back to the target.If the Node B baseband would be unaware of the change, then its channel estimation filtering would become corrupted for a short period of time, resulting in potential poor demodulation and a longer duration of time before the power control loop re-stabilises.  In principle, the Node B baseband can be aware of an imminent switch as long as the timing between the HS-SCCH order and switch is defined, regardless of whether the implementation takes place before or after the NACK. If the implementation takes place before the NACK, then in a small number of cases (missed HS-SCCH order) the Node B may incorrectly flush its channel estimation filter, with minor consequences.
Timing the implementation of orders that lead to transitions between states 1, 2 and 3 differently to those involving 4,5 will lead to a small amount of extra specification complexity. The benefit of fast implementation of orders is not fully clear, but could be helpful in some circumstances.

Proposal: Specify the timing of implementation of orders that lead to transitions between states (1,2,3) to be in the next E-DCH TTI afer the end of the HS-SCCH containing the order
(Alternatively, after the PCI timing is agreed, the PCI application timing could be used)
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Specification changes
The following sections contain specification text that could be added to 25.212. The text assumes that the extended order types, as defined in the 8C HSDPA CRs, have been implemented.

----------------------------------------------------------------------------------------------------------------------------------------
4.6C.2.2.3
Orders for activation and deactivation of Uplink Closed Loop Transmit Diversity
Orders relating to activation and deactivation of UL CLTD are shown in table xx

Table xx Table 14B: Orders for activation and deactivation of UL CLTD.

	Extended Order Type
	Order Type
	Order Mapping
	Uplink channel mapping

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	DPCCH, DPDCH
	HS-DPCCH
	E-DPCCH, E-DPDCH
	S-DPCCH

	11
	000
	0
	0
	0
	Primary precoding vector
	Secondary precoding vector

	
	
	0
	0
	1
	Physical antenna 1
	Physical antenna 2

	
	
	0
	1
	0
	Physical antenna 2
	Physical antenna 1

	
	
	0
	1
	1
	Physical antenna 1
	DTX

	
	
	1
	0
	0
	Physical antenna 2
	DTX


----------------------------------------------------------------------------------------------------------------------------------------

The following sections contain specification text that could be added to 25.214:

6B
E-DCH related procedures

The following physical layer parameters are signalled to the UE from higher layers:

1) E-HICH set to be monitored for each uplink frequency for which E-DCH is configured

2) E-RGCH set to be monitored for each uplink frequency for which E-DCH is configured

If the UE is configured with multiple uplink frequencies, then the Secondary_EDCH_Cell_Enabled is 1, otherwise Secondary_EDCH_Cell_Enabled is 0 and Secondary_EDCH_Cell_Active is 0. 

The Secondary_EDCH_Cell_Active shall be set according to the following rules:

· Secondary_EDCH_Cell_Active is set to 0 when Secondary_EDCH_Cell_Enabled is 0 or Secondary_Cell_Active is 0 (as described in subclause 6A.1).

· Secondary_EDCH_Cell_Active shall remain set to 0, when Secondary_EDCH_Cell_Enabled is changed from 0 to 1. 

· Secondary_EDCH_Cell_Active shall be set to 0 or 1, upon the reception of HS-SCCH orders to deactivate or activate the secondary uplink carrier respectively as specified in [2] when Secondary_EDCH_Cell_Enabled is 1 and Secondary_Cell_Active is not 0 (as described in subclause 6A.1) and the 1st secondary serving HS-DSCH cell is activated.

· Secondary_EDCH_Cell_Active shall be set to 0 or 1, upon the reception of HS-SCCH orders to deactivate or activate both the secondary uplink carrier and the 1st secondary serving HS-DSCH cell as specified in [2] when Secondary_EDCH_Cell_Enabled is 1 (as described in subclause 6A.1).
· Secondary_EDCH_Cell_Active can be set to 0 by higher layers (as described in [5]).

Secondary_EDCH_Cell_Active shall be set to 1 while Secondary_EDCH_Cell_Enabled is 1, Secondary_Cell_Active is not 0,1st secondary serving HS-DSCH cell is activated, and the secondary uplink frequency is activated, otherwise Secondary_EDCH_Cell_Active shall be set to 0. If the Secondary_EDCH_Cell_Active is already equal to 1 when the UE receives an HS-SCCH order for activation of the secondary uplink frequency as specified in [2], then the UE shall not change the status of Secondary_EDCH_Cell_Active regarding the contents of the order, but shall transmit the HARQ-ACK acknowledging the HS-SCCH order.

HS-SCCH ordered deactivation or activation of the secondary uplink frequency is applied by the UE at the same point in time as in the case of HS-SCCH ordered deactivation and activation of the secondary serving HS-DSCH cell for a UE configured with multiple uplink frequencies (see subclause 6A.1).

The UL CLTD status may be switched between UL beamforming, single antenna transmission and S-DPCCH DTX using HS-SCCH orders as described in [2]. If the UE receives an HS-SCCH order as specified in [2] that specifies the same mode of UL CLTD that the UE is currently operating, then the UE shall not change its UL CLTD status, but shall transmit a HARQ-ACK acknowledging the HS-SCCH order. If the UE receives a HS-SCCH order as defined in [2] that requires the UE to change the DTX status of the S-DPCCH or to maintain DTX on the S-DPCCH, then the UE shall apply the order 18 slots after the end of the HS-SCCH subframe delivering the order. Any transient behaviour should take place before this time. If the UE receives a HS-SCCH order as defined in [2] that requires it to change its UL CLTD status, but for which the S-DPCCH is transmitted both before and after implementation of the order, then the UE shall apply the order in the first E-DCH subframe after the end of the HS-SCCH subframe delivering the order. The maximum allowed interruption time on receipt of a HS-SCCH order that changes the UL CLTD status is 1 slot.
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