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1
Introduction
A work item on dual-cell HSUPA was recently introduced in [1]. It was agreed in the last RAN WG1 meeting (#56-bis) [2] that Serving NodeB controlled acivation/deacitvation of the secondary uplink carrier is supported. In this document, we address the specification of the HS-SCCH orders for this purpose.
2
HS-SCCH Orders for Activation/De-activation

A review of HS-SCCH orders and their functionality is shown in Table 1.

Table 1: Order Mappings and Functionalities in Rel-8.
	Order Type
	Order Mapping
	Functionality

	
	xord,1
	xord,2
	xord,3
	

	000
	(1, 0)
	x
	x
	DRX 
Activation/De-activation

	
	x
	(1, 0)
	x
	DTX 
Activation/De-activation

	
	x
	x
	(1, 0)
	HS-SCCH less Operation
Activation/De-activation

	001
	x
	x
	(1, 0)
	Secondary serving HS-DSCH cell
Activation/De-activation


There needs to be additional functionality introduced in the order specification to allow for activation/de-activation of the Secondary serving E-DCH cell in accordance with the agreements made in [2].

Since the work item on DC-HSUPA [1] indicates, that 
“Also when defining the stage 3 details, the possible forward compatibility aspects for further extensions of multi-carrier operation will be taken into account when and if feasible.”

we investigate in this section the different configurations that are possible when four downlinks and two uplinks are configured. 

Specification of HS-SCCH orders for Rel-9 should take into account the possible configurations which could be indicated by the Serving NodeB including activation/de-activation of secondary, tertiary and quaternary carriers. It is assumed that the notion of a primary carrier will be maintained through future extensions. A list of possible configurations is given in Table 2. 

Table 2: Possible configurations for 4DL and 2UL carriers

[image: image1.emf]Configuration DL4 DL3 UL2 DL2 UL1 DL1

0 X X

1 X X X

2 X X X X

3 X X X

4 X X X X

5 X X X X X

6 X X X

7 X X X X

8 X X X X X

9 X X X X

10 X X X X X

11 X X X X X X


Each row in Table 1 is possible configuration that could be signalled through orders from the Serving NodeB. Therefore, each row is considered as an HS-SCCH order combination. All transitions between configurations are permitted. Note that all configurations contain the primary carrier which by definition cannot be de-activated. Additionally, if a downlink carrier is de-activated, the corresponding uplink carrier is also de-activated.

Hard handovers which necessitate the change of the primary carrier to another frequency are performed through L3 signalling. 

If all the the configurations are permitted through future releases, then the order type and mappings are shown in Table 3. 

Column 3 in Table 3 indicates the configurations from Table 2 for order types ‘001’ and ‘010’.
Table 3: Order Mappings and Functionalities in future releases
	Order Type
	Order Mapping
	Functionality

	
	xord,1
	xord,2
	xord,3
	

	000
	(1, 0)
	x
	x
	DRX 
Activation/De-activation

	
	x
	(1, 0)
	x
	DTX 
Activation/De-activation

	
	x
	x
	(1, 0)
	HS-SCCH less Operation
Activation/De-activation

	
	
	
	
	Configuration

	001
	0
	0
	0
	UL1; DL1

	
	0
	0
	1
	UL1; DL1, DL2

	
	0
	1
	0
	UL1, UL2; DL1, DL2

	
	0
	1
	1
	UL1,; DL1, DL3

	
	1
	0
	0
	UL1; DL1, DL2, DL3

	
	1
	0
	1
	UL1 UL2; DL1, DL2, DL3

	
	1
	1
	0
	UL1; DL1, DL4

	
	1
	1
	1
	UL1; DL1, DL2, DL4

	010
	0
	0
	0
	UL1, UL2; DL1, DL2, DL4

	
	0
	1
	0
	UL1; DL1, DL3, DL4

	
	0
	1
	1
	UL1; DL1, DL2, DL3, DL4

	
	1
	0
	0
	UL1, UL2; DL1, DL2, DL3, DL4


Note that this proposal for specifying orders to signal configurations is backward compatible with the orders specified for activating/de-activating the secondary carrier in Rel-8. Activating and deactivating the secondary carrier involve sending ‘001’ and ‘000’ in xord,1, xord,2, xord,3 which is consistent with the order specified in Rel-8 for DC-HSDPA.
This proposal also allows for a simple change to the specification to allow for activation/deactivation of the secondary uplink carrier in Rel-9. 
Since Rel-9 accounts for only two downlink carriers, changes pertaining to Rel-9 are shown in Table 4.

Table 4: Order Mappings and Functionalities in Rel-9
	Order Type
	Order Mapping
	Functionality

	
	xord,1
	xord,2
	xord,3
	

	000
	(1, 0)
	x
	x
	DRX 
Activation/De-activation

	
	x
	(1, 0)
	x
	DTX 
Activation/De-activation

	
	x
	x
	(1, 0)
	HS-SCCH less Operation
Activation/De-activation

	
	
	
	
	Configuration

	001
	0
	0
	0
	UL1; DL1

	
	0
	0
	1
	UL1; DL1, DL2

	
	0
	1
	0
	UL1, UL2; DL1, DL2


According to Table 4, the secondary uplink carrier would be activated and de-activated by sending order type “001” and order mappings ‘010’ and ‘001’. This scheme allows for usage of all order combinations while maintaining extensibility to future releases.
3
An Alternative HS-SCCH Order Scheme

At first glance, it may seem that the simplest way to indicate activation/de-activation of the secondary uplink carrier would be to include an additional bit to the order format.

One way to achieve this would be specify that the order for activating and deactivating the secondary serving HS-DSCH cell be re-used for this purpose. Then the order type and mapping scheme is given in Table 5. 

Table 5: Order Mappings and Functionalities for the Alternate HS-SCCH Order Mapping Scheme
	Order Type
	Order Mapping
	Functionality

	
	xord,1
	xord,2
	xord,3
	

	000
	(1, 0)
	x
	x
	DRX 
Activation/De-activation

	
	x
	(1, 0)
	x
	DTX 
Activation/De-activation

	
	x
	x
	(1, 0)
	HS-SCCH less Operation
Activation/De-activation

	
	
	
	
	Configuration

	001
	x
	x
	(1, 0)
	Secondary serving HS-DSCH cell
Activation/De-activation

	
	x
	(1, 0)
	x
	Secondary serving E-DCH cell
Activation/De-activation


According to Table 5, the activation/de-activation of the Secondary serving HS-DSCH cell is consistent with the Rel-8 specification. However, it is not completely obvious as to what the order format should look like when the secondary carrier on the uplink is to be activated. 
Sending “010” would imply that the secondary carrier on the downlink would be deactivated while the secondary carrier on the uplink would be activated. This leads to two carriers on the uplink and a single carrier on the downlink which leads to a configuration that is invalid [2]. 
Therefore, ‘011’ would have to be explicitly specified to be the order mapping for activation of the Secondary serving E-DCH cell. In this case, order mapping “010” would be invalid and consequently never used. It is assumed here that solitary uplinks without a downlink pair would continue to be invalid configurations. Furthermore, this scheme does not allow for future extensions in an extensible way.

Therefore, we consider that the proposal in the previous section to be the most sensible way forward for the specification of HS-SCCH orders.
4
Conclusions

A proposal for specification of the HS-SCCH orders is for activation/deactivation is presented. The proposal allows for future extensions to multiple carriers on the downlink as was indicated by the description of the work item on DC-HSUPA. 
Proposal 1: Table 4 is accepted as the HS-SCCH order mapping scheme for Rel-9.
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