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1 Introduction
At the last RAN1 meeting in Valencia, the working assumption that HS-SCCH orders are used for activating and deactivating secondary downlink carriers was confirmed [1].  Several HS-SCCH order design proposals were discussed (see e.g. [2], [3] and [4]); however the exact order mapping has not been decided. The working assumption is as follows:

Working Assumption:

· A single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations
· Exact mapping of orders is FFS

In this contribution, we analyze the solutions presented and propose a way forward.

2 Discussion
Table 1 shows the signaling requirements for carrier activation/deactivation for the case of 4DL+2UL considered in this WI, and also shows the signaling requirements for the 4DL+3UL and 4DL+4UL cases which may be considered in future releases.  The number of permissible configurations are extracted from Table 6 - Table 8 in the appendix, where the grayed rows are considered non-permissible configurations as one or more activated uplink carrier do not have a corresponding activated downlink carrier.
Table 1: Summary of signaling requirements for carrier activation/deactivation 

	Nb. of DL and UL carriers configured
	Nb. Supplementary carriers (DL + UL)
	Nb. Permissible configurations to signal

	4DL + 2UL
	4
	12

	4DL + 3UL*
	5
	18

	4DL + 4UL*
	6
	27


*These cases are not part of the R10 WI and may be considered in future releases

The following sections analyze various HS-SCCH activation/deactivation order design in view of the above signaling requirement.

2.1 Analysis of proposed solutions

In [2] and [4], a state-based approach is proposed where both the order type bits  xodt,1, xodt,2, xodt,3 and order bits xord,1, xord,2, xord,3 are used jointly to encode the allowed combinations of activated downlink and uplink carriers. This is an efficient ordering mapping method since the encoding is performed only on permissible combinations; thus for the 4DL+2UL cases, only 4 bits are needed to map the 12 permissible configurations.  On the other hand, the state-based order design philosophy is a slight departure from the R8 and R9 principles. 
In [2], another category of HS-SCCH order design was proposed, whose design philosophy is the same as R8 and R9 where one dedicated bit is assigned for each carrier (1 bit per carrier approach).   For example, it is suggested in [2] to use bit xodt,2 to activate/deactivate the 4th downlink carrier and bit xord,1 to control 3th downlink carrier for a UE configured with 4DL+2UL.  Another slight “benefit” of such method is that it avoids the lookup table required in state-based solutions.   However, to support future configurations such as 4DL+4UL, extra bits would be needed, leading to a potential larger impact to the specifications in future releases.
The third approach uses two different order types to control downlink and uplink carriers separately [3]. For each order type, one xord bit is used to activate/deactivate one carrier.  While this approach offers simplicity both in terms of implementation and impact to the specifications, it does not offer the flexibility to activate and deactivate any combinations of DL and UL carriers with a single order.  In fact, a large portion of the permissible combinations cannot be signaled with a single order: for 4DL+2UL the proportion of unreachable state is about 25% (3/12 cases) as shown in Table 6 with the unreachable states marked in red.  This proportion increases to approximately 38% and 44% with the number of UL carrier configured to 3 and 4, respectively (i.e. for potential future releases).  
Noting that R9 allows simultaneously activation/deactivation both secondary uplink and downlink carriers with a single order, and since there exists methods that are able to generate orders that fully agree with the working assumption, it is proposed to:
Proposal 1: Confirm the RAN1#59b working assumption and agree that a single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations of both uplink and downlink carriers.  
2.2 Extension of proposed HS-SCCH order designs
In this section, we discuss HS-SCCH order designs that allow for all permitted multiple simultaneous activation/deactivations of both uplink and downlink carriers.  Moreover, we show how the proposed state-based and per-carrier approaches can be extended to provide an HS-SCCH design that meet potential future needs of the standards.
State-based approach: A potential HS-SCCH order design for 4DL+2UL is shown in Table 3 in [2].  The advantage of this approach is that it can be easily extended to the 4DL+3UL and 4DL+4UL cases in future releases for which the total numbers of permitted states are 18 and 27, respectively.  This can be achieved by using additional order type combinations, as illustrated by Table 2 for the 4DL+4UL case.  The shaded entries in Table 2 represent the additional states that could be defined for 4DL+3UL and 4DL+4UL in future releases.  
Table 2: State-based potential order mapping for 4DL+4UL
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1-bit per carrier approach: As shown in Table 4 in [2] for the 4DL+2UL case, the existing bits in the R9 HS-SCCH order can already be used to provide the activation/deactivation signaling.  This approach is equivalent to interpreting Xodt bits as Xord bits and can be extended to support up to 4DL+3UL carriers as illustrated in Table 3, where the last 3 rows are new with respect to R9.  
Table 3: 1 bit per carrier using existing HS-SCCH structure

	Order type
	Order bits
	Activation/deactivation of:

	xodt,1
	xodt,2
	xodt,3
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*New orders/ New ston/deactivation ofaling available (the  another information bit may be required.  up to 4DL+3UL carriers.tial future nee
To extend this approach for supporting 4DL+4UL, another information bit is required.  One approach could be to use the reserved new data indicator bit in addition to the mapping in Table 3.  

Another approach to obtain the signaling required consists of introducing a new pattern for the transport block size (TBS) information field xtbs,1, xtbs,2, …, xtbs,6  thus creating a new order format altogether with up to 6 bits of signaling available.  The new pattern is served as not only an HS-HCCH order indicator, but also an indicator of the HS-SCCH carrier activation/deactivation order.   Table 4 shows a potential order mapping for 4DL+2UL (orange colored), 4DL+3UL (+yellow), and 4DL+4UL (+green) configurations.
Table 4: 1 bit per carrier approach
	TBS
	Order Type
	Order

	xtbs,1, xtbs,2, …, xtbs,6
	xodt,1
	xodt,2
	xodt,3
	xord,1
	xord,2
	xord,3

	111100
	Activation/De-activation of UL3
	Activation/De-activation of UL2
	Activation/De-activation of DL3
	Activation/De-activation of DL2
	Activation/De-activation of UL1
	Activation/De-activation of DL1


Mixed approach:  Another approach that can be used to extend the signaling past 4DL+2UL consists of mixing the state-based and the per-carrier based approach.  An example of this approach for the 4DL+2UL through 4DL+4UL cases is shown in Table 5.
Table 5: State-based/per-carrier mixed approach
	Order Type
	Interpretation of Order Type
	Order Bit (0: deactivation, 1: activation)

	
	
	xord,1
	xord,2
	xord,3

	001
	Deactivation of DL3, UL3, UL2
	Activation/De-activation of DL2
	Activation/De-activation of UL1
	Activation/De-activation of DL1

	010
	Activation of DL3, Deactivation of UL3, UL2
	
	
	

	011
	Deactivation of DL3,UL3, Activation of UL2
	
	
	

	100
	Activation of DL3, UL2, Deactivation of UL3
	
	
	

	101
	Activation of DL3, UL3, Deactivation of UL2
	
	
	

	110
	Activation of DL3, UL3, UL2
	
	
	


2.3 Summary

Several potential HS-SCCH order designs that allow simultaneous activation/deactivation of all permitted UL/DL states are presented in this contribution.  All the approaches provide similar functionality and require similar implementation complexity.  Considering the impact on the specifications and considering the potential evolution of the standards towards multiple uplink carriers in future releases, it appears that the state-based approach would be an appropriate solution.

Proposal 2: Agree on a state-based HS-SCCH order design for carrier activation/deactivation for 4C-HSDPA.

3 Conclusion

This contribution discusses HS-SCCH carrier activation and deactivation order design in 4C-HSDPA, and the following proposals are made:
Proposal 1: Confirm the RAN1#59b working assumption and agree that a single HS-SCCH order is used for all permitted multiple simultaneous activation/deactivations of both uplink and downlink carriers.  
Proposal 2: Agree on a state-based HS-SCCH order design for carrier activation/deactivation for 4C-HSDPA.
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Table 6: 4DL+2UL permissible combinations
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Table 7: 4DL+3UL permissible combinations
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Table 8: 4DL+4UL permissible combinations
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	UL3
	UL2
	UL1
	DL3
	DL2
	DL1

	0
	
	
	
	
	
	

	1
	
	
	
	
	
	1

	2
	
	
	
	
	1
	

	3
	
	
	
	
	1
	1

	4
	
	
	
	1
	
	

	5
	
	
	
	1
	
	1

	6
	
	
	
	1
	1
	

	7
	
	
	
	1
	1
	1

	8
	
	
	1
	
	
	

	9
	
	
	1
	
	
	1

	10
	
	
	1
	
	1
	

	11
	
	
	1
	
	1
	1

	12
	
	
	1
	1
	
	

	13
	
	
	1
	1
	
	1

	14
	
	
	1
	1
	1
	

	15
	
	
	1
	1
	1
	1

	16
	
	1
	
	
	
	

	17
	
	1
	
	
	
	1

	18
	
	1
	
	
	1
	

	19
	
	1
	
	
	1
	1

	20
	
	1
	
	1
	
	

	21
	
	1
	
	1
	
	1

	22
	
	1
	
	1
	1
	

	23
	
	1
	
	1
	1
	1

	24
	
	1
	1
	
	
	

	25
	
	1
	1
	
	
	1

	26
	
	1
	1
	
	1
	

	27
	
	1
	1
	
	1
	1

	28
	
	1
	1
	1
	
	

	29
	
	1
	1
	1
	
	1

	30
	
	1
	1
	1
	1
	

	31
	
	1
	1
	1
	1
	1

	32
	1
	
	
	
	
	

	33
	1
	
	
	
	
	1

	34
	1
	
	
	
	1
	

	35
	1
	
	
	
	1
	1

	36
	1
	
	
	1
	
	

	37
	1
	
	
	1
	
	1

	38
	1
	
	
	1
	1
	

	39
	1
	
	
	1
	1
	1

	40
	1
	
	1
	
	
	

	41
	1
	
	1
	
	
	1

	42
	1
	
	1
	
	1
	

	43
	1
	
	1
	
	1
	1

	44
	1
	
	1
	1
	
	

	45
	1
	
	1
	1
	
	1

	46
	1
	
	1
	1
	1
	

	47
	1
	
	1
	1
	1
	1

	48
	1
	1
	
	
	
	

	49
	1
	1
	
	
	
	1

	50
	1
	1
	
	
	1
	

	51
	1
	1
	
	
	1
	1

	52
	1
	1
	
	1
	
	

	53
	1
	1
	
	1
	
	1

	54
	1
	1
	
	1
	1
	

	55
	1
	1
	
	1
	1
	1

	56
	1
	1
	1
	
	
	

	57
	1
	1
	1
	
	
	1

	58
	1
	1
	1
	
	1
	

	59
	1
	1
	1
	
	1
	1

	60
	1
	1
	1
	1
	
	

	61
	1
	1
	1
	1
	
	1

	62
	1
	1
	1
	1
	1
	

	63
	1
	1
	1
	1
	1
	1


