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1 Introduction
On the topic of activation and deactivation of secondary carriers, some working assumptions have been taken during RAN1#59 and RAN1#59 bis:

· per carrier activation and deactivation of secondary carriers is possible

· a single HS-SCCH order is used for all permitted simultaneous activation and deactivation. The exact mapping is FFS.

This document further discusses activation and deactivation of secondary carriers and proposes a way forward.

2 Current design, backward and forward compatibility
2.1 Current design, backward compatibility

In release 9, an HS-SCCH order consists of 3 bits for the order type and 3 bits for the order itself.
In the context of dual cell HSDPA, a single order type 001 is used for DC-HSPA related orders and the 3 bits of the order are used in the following way:
· Bit 0 for activation/deactivation of the secondary downlink carrier

· Bit 1 is used for activation/de-activation of the secondary uplink carrier
· Bit 2 is unused

Therefore, only the following orders are used: {000, 001, 011} (010 is not used as it is not allowed to have a secondary uplink carrier without a secondary downlink), corresponding to the following configurations:
	000
	UL1, DL1

	001
	UL1, DL1, -, DL2

	011
	UL1, DL1, UL2, DL2


Table 1: orders associated with “001” order type

This means that out of the 8 possible orders associated with order type 001 only 3 are used and 5 are unused.

When introducing 4C-HSDPA, 9 additional orders are needed corresponding to the following configurations:
	4
	UL1, DL1, ---- , ---- , DL3

	5
	UL1, DL1, ---- , DL2, DL3

	6
	UL1, DL1, UL2, DL2, DL3

	7
	UL1, DL1, ----, ----, ----, DL4

	8
	UL1, DL1, ----, ----, DL3, DL4

	9
	UL1, DL1, ----, DL2, DL3, DL4

	10
	UL1, DL1, UL2, DL2, DL3, DL4

	11
	UL1, DL1, ----, DL2, ----, DL4

	12
	UL1, DL1, UL2, DL2, ----, DL4


Table 2: Possible 4C-HSDPA configurations

In order to preserve backwards compatibility with release 9 signalling, configurations 4 to 8 can be signalled with order type “001” but a second order type will need to be introduced to signal orders 9 to 12.
This will use only 4 or the 8 available orders for this new order type (e.g. “010”). The next section discusses forward compatibility if HSPA were to be extended to 4 uplink carriers in a future release. 
2.2 Forward compatibility

If we now consider the extension to 4 uplink carriers, 12 additional configurations would have to be signalled beyond those required for 4C-HSDPA:
	13
	UL1, DL1, -----, -----, UL3, DL3

	14
	UL1, DL1, -----, DL2, UL3, DL3

	15
	UL1, DL1, UL2, DL2, UL3, DL3

	16
	UL1, DL1, -----, -----, -----, -----, UL4, DL4

	17
	UL1, DL1, -----, DL2, -----, -----, UL4, DL4

	18
	UL1, DL1, UL2, DL2, -----, -----, UL4, DL4

	19
	UL1, DL1, -----, DL2, -----, DL3, UL4, DL4

	20
	UL1, DL1, UL2, DL2, -----, DL3, UL4, DL4

	21
	UL1, DL1, -----, DL2, UL3, DL3,UL4, DL4

	22
	UL1, DL1, UL2, DL2, UL3, DL3, UL4, DL4

	23
	UL1, DL1, -----, -----, -----, DL3, UL4, DL4

	24
	UL1, DL1, -----, -----, UL3, DL3, UL4, DL4


Table 3: Possible « 4C-HSPA » configurations

With 24 configurations in total, 3 order types will be needed.
The simplest approach would be to agree on a mapping table between orders and configurations. Some benefits could be obtained in release 10 by trying to optimise the codewords when not all configurations are used but this advantage would be lost when introducing the remaining configurations in a later release. So we do not consider it worthwhile to try to optimise the choice codewords in release 10; it is better to retain a systematic structure as shown in Table 2.
3 Conclusion
It is proposed to agree on the following principles for the design of HS-SCCH order for activation/deactivation of secondary downlink carriers
1) Backwards compatibility with release 9 should be maintained

2) 4C-HSDPA configurations are ranked and corresponding order types are defined for orders 001 and 010

3) If 4 uplink carriers are introduced in a later release, backwards compatibility should be maintained with release 10
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