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1 Introduction
At RAN1#63bis, the use of HS-SCCH orders was proposed for activation and deactivation for 8C-HSDPA. Some alternatives were provided as well. In this contribution, we further discuss the secondary carrier activation/de-activation for 8C-HSDPA. 
2 Discussion
The use of HS-SCCH orders is a direct way for activation/deactivation. In Rel-10, HS-SCCH order combinations are used to indicate permitted activation/deactivation of all configured DL/UL carriers. A single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations. 

To keep flexibility the activation/deactivation should be on a per carrier basis. In order to keep the design backwards compatible, the use of HS-SCCH order combinations remains preferred. However, for the case of 8C-HSDPA, the activation/deactivation of up to 4 additional secondary downlink carriers would need to be indicated by HS-SCCH orders to keep full flexibility.  This would require a total of 180 HS-SCCH order combinations. However, there are only 44 unused combinations left. Thus, some additional solution needs to be found to fulfill the activation/deactivation by HS-SCCH orders. 
Backwards compatibility should be taken into account for design of HS-SCCH order and thus the existing 12 orders in Rel.10 should be maintained unchanged. In the following we name the 4 additional secondary downlink carriers as 4th, 5th, 6th and 7th secondary serving HS-DSCH cells. 
So far we see the following ways for the HS-SCCH order design:
1) Secondary carriers grouping
In order to activate/deactivate all secondary serving HS-DSCH cells with a single HS-SCCH order, as in Rel.10, one way is to reduce the number of required order combinations for 8C-HSDPA. The 7 secondary downlink carriers can be combined into at most 5 groups. So the required number of order combinations is 48, which is available with the current 6 bits order type and order bit combinations. 
Considering backwards compatibility, one option is that the 7 secondary downlink carriers are combined into 3 groups. Therefore, the current defined order combination does not require any modification. 
The following table 1 shows the HS-SCCH order for activating and/or deactivating secondary serving HS-DSCH cells group 1st - 3rd.  
Table 1: HS-SCCH orders for activating and/or deactivating secondary serving HS-DSCH cell groups and secondary uplink frequency
	Order Type
	Order Mapping
	Activation Status of Secondary Serving HS-DSCH cells and Secondary Uplink Frequency                                  A= Activate; D = De-activate

	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	1st Secondary Serving HS-DSCH group
	2nd Secondary Serving HS-DSCH group
	3rd Secondary Serving HS-DSCH group
	Secondary Uplink Frequency

	001
	0
	0
	0
	D
	D
	D
	D

	
	0
	0
	1
	A
	D
	D
	D

	
	0
	1
	1
	A
	D
	D
	A

	
	0
	1
	0
	D
	A
	D
	D

	
	1
	0
	0
	A
	A
	D
	D

	
	1
	0
	1
	A
	A
	D
	A

	
	1
	1
	0
	D
	D
	A
	D

	
	1
	1
	1
	A
	D
	A
	D

	010
	0
	0
	0
	A
	D
	A
	A

	
	0
	0
	1
	D
	A
	A
	D

	
	0
	1
	0
	A
	A
	A
	D

	
	0
	1
	1
	A
	A
	A
	A

	
	1
	0
	0
	Unused (Reserved)

	
	1
	0
	1
	Unused (Reserved)

	
	1
	1
	0
	Unused (Reserved)

	
	1
	1
	1
	Unused (Reserved)


2) Multiple HS-SCCH orders
The transition of all the secondary carrier activation statuses could rely on more than one HS-SCCH order. For example, two independent HS-SCCH orders are defined for describing certain activation statuses of all the secondary carriers. One HS-SCCH order includes 12 order combinations, as defined in Rel.10, which describe the activation statuses of 1st, 2nd, 3rd secondary serving HS-DSCH cells and secondary uplink frequency. The other HS-SCCH order includes 16 order combinations, which describe the activation statuses of 4th, 5th, 6th and 7th secondary serving HS-DSCH cells. For the new defined HS-SCCH order, the corresponding 16 order combinations can use new ones different from existing 12 combinations. The required number of combinations would be reduced to 12+16=28. Only new order combinations need to be defined. The HS-SCCH order format is unchanged. The two HS-SCCH orders could be sent simultaneously with different channelization code, or on different carriers. Also, they could be sent on different subframes. 
Actually, the activation status switch of 1st, 2nd, 3rd secondary serving HS-DSCH cells does not always happen simultaneously with the status switch of 4th-7th secondary serving HS-DSCH cells. In most cases, only part of all the secondary serving HS-DSCH cells needs to be activated and deactivated at a time. Therefore, only one HS-SCCH order may be sent for the purpose of activation/deactivation status switching.  
3) HS-SCCH order field extension
Additional bits in the current HS-SCCH order can be allocated for describing the orders in the HS-SCCH, beside the 6 bits order type and order bit. The additional bits can be derived from the channelization code set, modulation scheme information bits, TBS, and so on. This approach would mean that the definition of the HS-SCCH order format needs to be changed. From backwards compatibility point of view, the change of HS-SCCH order format is not preferred. 
For option 1, the carriers belonging to the same group are activated and deactivated together. The flexibility of activation/deactivation on a per carrier basis shall not be maintained. For option 2, the legacy HS-SCCH format is unchanged. Besides, in most cases, only one HS-SCCH order needs to be sent for the purpose of activation/deactivation status switching. For option 3, new HS-SCCH order format is introduced, which is not preferred from the backwards compatibility perspective. 
According to the above discussion, we propose that:
Proposal 1: Two independent HS-SCCH orders are defined for describing certain activation statuses of all the secondary carriers. 
Proposal 2: One HS-SCCH order describes the activation statuses of 1st, 2nd, 3rd secondary serving HS-DSCH cells and secondary uplink frequency. The other HS-SCCH order describes the activation statuses of 4th, 5th, 6th and 7th secondary serving HS-DSCH cells.
Proposal 3: The 16 new order combinations are defined for describing certain activation statuses of 4th, 5th, 6th and 7th secondary serving HS-DSCH cells.

Furthermore, it is worth to consider also implicit ways to deactivate the secondary carriers, as discussed for 4C-HSDPA. For the case of 8C-HSDPA, the activation and deactivation of up to 7 secondary downlink carriers and 1secondary uplink carrier will become more frequent than in 4C-HSDPA operation. The burden on HS-SCCH may be heavy due to frequent HS-SCCH order transmission. Implicit deactivation of a carrier can be achieved by simply not scheduling HS-DSCH transmission on that carrier for a time-duration, instead of sending an explicit HS-SCCH order. The trigger of the implicit carrier deactivation can be based on a deactivation timer. When data inactivity happens, it is sufficient to keep monitoring part of downlink carriers including the primary carrier for possible data reception following the DRX cycle. A UE can entirely stop receiving other secondary carriers and deactivate them implicitly for power saving. Compared to DRX, deactivation of these secondary carriers can bring additional gains in terms of UE power saving.
Proposal 4: Introduce timer-based deactivation of secondary carriers as a complementary mechanism. The detail can be further studied.
3 Conclusion 

In this contribution, we discussed the secondary carrier activation/de-activation for 8C-HSDPA. The use of HS-SCCH orders is preferred to remain as the way of activation/de-activation. Three design options of HS-SCCH orders are listed and discussed. The followings are proposed:
Proposal 1: Two independent HS-SCCH orders are defined for describing certain activation statuses of all the secondary carriers. 
Proposal 2: One HS-SCCH order describes the activation statuses of 1st, 2nd, 3rd secondary serving HS-DSCH cells and secondary uplink frequency. The other HS-SCCH order describes the activation statuses of 4th, 5th, 6th and 7th secondary serving HS-DSCH cells.
Proposal 3: The 16 new order combinations are defined for describing certain activation statuses of 4th, 5th, 6th and 7th secondary serving HS-DSCH cells.
Proposal 4: Introduce timer-based deactivation of secondary carriers as a complementary mechanism. The detail can be further studied. 
