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1 Introduction
During RAN1#59bis, RAN1 has discussed HS-SCCH orders for 4-carrier HSDPA. The following agreement and working assumption were captured [1]. 

Agreement:

· Working assumption that HS-SCCH orders are used for activating and deactivating secondary downlink carriers is confirmed.

· Note that per-carrier activation/de-activation may result in non-contiguous carriers being active.

· Note that UE categories have not yet been discussed in this context.

Working Assumption:

· A single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations.

· Exact mapping of orders is FFS.

The exact mapping of HS-SCCH orders is still not determined. In this contribution, some mapping options that could achieve a single HS-SCCH order used for all permitted multiple simultaneous activation/deactivations are given to address this issue. 
2 Discussion
It was agreed in [2] that the 3rd and 4th downlink HS-DSCH cells are defined as secondary serving HS-DSCH cells, and are distinguished with an index. Therefore, in this document, the 4 downlink secondary carriers are referred to as:

· serving HS-DSCH cell (primary);
· secondary serving HS-DSCH cell 1;

· secondary serving HS-DSCH cell 2;

· secondary serving HS-DSCH cell 3;

The current order type ‘001’ does not have enough unused order bits for the extension to 4-carrier HSDPA. At the same time,  it is desired not to introduce a new order type for 4-carrier HSDPA to save order format resources.
Based on the above consideration, we propose to re-use the physical resource, which is used for the transmission of HS-SCCH order, to indicate the activation/deactivation of some secondary downlink carriers. Accordingly, the following options are given for the mapping of HS-SCCH orders for 4-carrier HSDPA. 
1) Option 1
The unused order bit xord,1 with order type ‘001’ is defined for the activation/deactivation of secondary serving HS-DSCH cell 2. The activation/deactivation of secondary serving HS-DSCH cell 3 is indicated by a dummy bit that is not transmitted on HS-SCCH. Similar to the 64QAM modulation indication on HS-SCCH, the value of this dummy bit could be indicated by the even or odd value of the HS‑SCCH number. The HS-SCCH number is given by the position in the list of HS-SCCH Channelisation Code Informations signalled by higher layers. 
Table 1 shows the order mapping and the corresponding functionality for 4-carrier HSDPA. The leftmost column shows the dummy bit indicated by (HS‑SCCH number) mod 2.  
Table 1: Order Mappings and Functionalities
	(HS-SCCH number) mod 2
	Order Type
	Order Mapping
	Functionality

	
	
	xord,1
	xord,2
	xord,3
	

	X
	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

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

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

	X
	
	(1, 0)
	x
	x
	Secondary serving HS-DSCH cell 2
Activation/De-activation

	(1, 0)
	
	x
	x
	x
	Secondary serving HS-DSCH cell 3
Activation/De-activation


2) Option 2
Since 4 downlink carriers and a maximum of 2 uplink carriers are supported in the Work Item, all possible configurations are list in table 2, as shown in [3]. Each configuration is indicated by an HS-SCCH order combination. The HS-SCCH order combination is composed of 4 bits, which includes 3 order bits and 1 dummy bit. The combinations with order type ‘000’ and first 4 combinations with order type ‘001’ do not include the dummy bit, in order to be backward compatible with the orders specified in Rel-7, Rel-8 and Rel-9. 
Table 2: Order Mappings and Functionalities
	(HS-SCCH number) mod 2
	Order Type
	Order Mapping
	Functionality

	
	
	xord,1
	xord,2
	xord,3
	

	X
	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

	X
	001
	0
	0
	0
	UL1; DL1

	X
	
	0
	0
	1
	UL1; DL1, DL2

	X
	
	0
	1
	1
	UL1, UL2; DL1, DL2

	X
	
	0
	1
	0
	UL1; DL1, DL3

	0
	
	1
	0
	0
	UL1; DL1, DL2, DL3

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

	0
	
	1
	1
	0
	UL1; DL1, DL4

	0
	
	1
	1
	1
	UL1; DL1, DL2, DL4

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

	1
	
	1
	0
	1
	UL1; DL1, DL3, DL4

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

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


3) Option 3
Option 3 is a combination scheme based on option 1 and option 2. The activation/deactivation of secondary serving HS-DSCH cell 3 is indicated by the dummy bit, as shown in the leftmost column in table 3. Each of the other configurations with 3 downlink carriers and 2 uplink carriers is indicated by an HS-SCCH order combination, which include 3 order bits with order type ‘001’. 
Table 3: Order Mappings and Functionalities
	(HS-SCCH number) mod 2
	Order Type
	Order Mapping
	Functionality

	
	
	xord,1
	xord,2
	xord,3
	

	X
	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

	0
	001
	0
	0
	0
	UL1; DL1

	0
	
	0
	0
	1
	UL1; DL1, DL2

	0
	
	0
	1
	1
	UL1, UL2; DL1, DL2

	0
	
	0
	1
	0
	UL1; DL1, DL3

	0
	
	1
	0
	0
	UL1; DL1, DL2, DL3

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

	1
	
	0
	0
	0
	UL1; DL1, DL4

	1
	
	0
	0
	1
	UL1; DL1, DL2, DL4

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

	1
	
	0
	1
	0
	UL1; DL1, DL3, DL4

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

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


4) Option 4

Besides the HS‑SCCH number, we can also consider other properties of the physical resource used for HS-SCCH order transmission to be re-used to indicate the activation/deactivation of some secondary serving HS-DSCH cells, such as the subframe number of HS-SCCH order transmission. Therefore, the dummy bit in the above option 1~3 could be indicated by (HS-SCCH subframe number) mod 2 instead. HS-SCCH subframe number ( {0, 1, 2, 3, 4}. 
The above mentioned 4 options occupy only one order type ‘001’ and are backward compatible with the orders specified in Rel-9. Also, a single HS-SCCH order could cover all transitions between permitted configurations. The use of the HS-SCCH number or subframe number to indicate the activation/deactivation has little impact on the flexibility of HS-SCCH scheduling. Since a 4-carrier capable UE shall monitor a maximum of 12 HS-SCCHs in total, the NodeB can select any of the HS-SCCHs the UE is monitoring for the HS-SCCH order transmission. 
Overall option 1 seems relatively simple and facilitates the implementation by avoiding lookup tables.   
Proposal: Option 1 is adopted as the HS-SCCH order mapping scheme for 4-carrier HSDPA.
3 Conclusion 

In this contribution, we discuss the HS-SCCH order mapping scheme for the secondary carrier activation/de-activation for 4-carrier HSDPA. Channel number or subframe number of HS-SCCH order is proposed to be used to indicate the activation/deactivation of some secondary downlink carriers. All options given are backward compatible and respect the RAN1 working assumption. Option 1 is preferred as it is the simplest one. 
Proposal: Option 1 is adopted as the HS-SCCH order mapping scheme for 4-carrier HSDPA.
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