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1 Introduction
HS-SCCH ordered activation of secondary carriers in 4-carrier HSDPA were discussed during RAN1#60 in [1]-[5]. The following was agreed:
· Transition between two permitted states should be possible with a single HS-SCCH order

· An approach based on a look-up table should be used
· The standardized HS-SCCH order should retain backward compatibility with Rel-9. 

The exact details of the HS-SCCH table were however left as FFS. This contribution proposes an HS-SCCH order mapping table for the Rel-10 work item 4-carrier HSDPA. The presented HS-SCCH order mapping table exhibits the following properties:

· Backward compatibility so that the HS-SCCH order mappings previously introduced in Rel-8 and Rel-9 retain the same meaning.

· Forward compatible so that the HS-SCCH order mappings can support a potential scenario with 4-carrier HSUPA 
· Consecutive order types and order bits are used for both 4-carrier HSDPA (Rel-10) and 4-carrier HSUPA in a potential future release.

· Based on the desired activation status of the configured downlink and uplink carriers the NodeB can compute the order type and order bits. This may simplify NodeB implementation.
· Upon receiving an HS-SCCH order the UE can utilize the order type and order bits as a pointer for finding the corresponding activation status. 
2 HS-SCCH order mapping table
Table 1 presents the proposed mapping between desired activation status and HS-SCCH orders. Notice that the carrier activation status supports both 4-carrier HSDPA, where at most 2 uplink carriers can be configured, and a potential future release with up to 4 configured uplink carriers.

Table 1: HS-SCCH orders for Rel-10 and a future release with up to 4 active uplink carriers. Note that the shaded part of the table describes the activation status (and corresponding HS-SCCH orders) in a potential future release in which 4 uplink carriers are supported.

	Case
	Carrier activation status
	HS-SCCH order information

	
	Downlink
	Uplink
	Order type
	Order bits

	
	D4
	D3
	D2
	U4
	U3
	U2
	xodt,1
	xodt,2
	xodt,.3
	xord,1
	xord,2
	xord,3

	1
	0
	0
	0
	0
	0
	0
	001
	0
	0
	0

	2
	0
	0
	1
	0
	0
	0
	
	0
	0
	1

	3
	0
	1
	0
	0
	0
	0
	
	0
	1
	0

	4
	0
	0
	1
	0
	0
	1
	
	0
	1
	1

	5
	0
	1
	1
	0
	0
	0
	
	1
	0
	0

	6
	0
	1
	1
	0
	0
	1
	
	1
	0
	1

	7
	1
	0
	0
	0
	0
	0
	
	1
	1
	0

	8
	1
	0
	1
	0
	0
	0
	
	1
	1
	1

	9
	1
	0
	1
	0
	0
	1
	010
	0
	0
	0

	10
	1
	1
	0
	0
	0
	0
	
	0
	0
	1

	11
	1
	1
	1
	0
	0
	0
	
	0
	1
	0

	12
	1
	1
	1
	0
	0
	1
	
	0
	1
	1

	13
	1
	0
	0
	1
	0
	0
	010
	1
	0
	0

	14
	1
	0
	1
	1
	0
	0
	
	1
	0
	1

	15
	1
	0
	1
	1
	0
	1
	
	1
	1
	0

	16
	1
	1
	0
	1
	0
	0
	
	1
	1
	1

	17
	1
	1
	1
	1
	0
	0
	011
	0
	0
	0

	18
	1
	1
	1
	1
	0
	1
	
	0
	0
	1

	19
	0
	1
	0
	0
	1
	0
	
	0
	1
	0

	20
	0
	1
	1
	0
	1
	0
	
	0
	1
	1

	21
	0
	1
	1
	0
	1
	1
	
	1
	0
	0

	22
	1
	1
	0
	1
	1
	0
	
	1
	0
	1

	23
	1
	1
	1
	1
	1
	0
	
	1
	1
	0

	24
	1
	1
	1
	1
	1
	1
	
	1
	1
	1

	25
	1
	1
	0
	0
	1
	0
	100
	0
	0
	0

	26
	1
	1
	1
	0
	1
	0
	
	0
	0
	1

	27
	1
	1
	1
	0
	1
	1
	
	0
	1
	0


The proposed order mapping is backward compatible with Rel-8 and Rel-9. Furthermore, the HS-SCCH orders used for 4-carrier HSDPA are consecutive (‘001000’ to ‘010011’). This also holds for a potential future release where up to 4 uplink carriers can be configured (‘001000’ to ‘100010’). Additionally, the presented table supports NodeB implementations where the desired order is generated based on the activation status of the configured carriers. In fact the order bits can be obtained by first computing the variable V,
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where Dk and Uk denote the activation status of the k:th configured downlink and uplink carrier, respectively, and where the activation status of carriers that are not configured always is zero (i.e. for Rel-10 U3=U4=0). Note that the last term 
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 is introduced to ensure that backward compatibility is retained. The resulting order type and order bits xord = (xtype,1,xtype,2,xtype3,xord,1,xord,2,xord,3) can then be expressed as xord = dec2bin(V+8).

As an example consider the scenario where the NodeB want to order the UE to activate all of its downlink carriers (DL2=DL3=DL4=1, UL2=0). This would results in that V=1+0+3+6+0-0=10, which in turn yields xord = dec2bin(10+8) = ‘010010’.
3 Conclusion

This contribution presented an alternative to the HS-SCCH tables previously presented in [1]-[5]. The proposed HS-SCCH order mapping is backward compatible, forward compatible (for a potential scenario where up to 4 uplink carriers are configured), ensures that the used order types and order bits are consecutive, and allows the NodeB to compute the order type and order bits based on the desired activation status of the configured carriers. The latter can simplify NodeB implementation as well as specification. It is proposed that RAN1 agrees to adopt the HS-SCCH order mapping defined in Table 1. 
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