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1 Introduction

In RAN#83bis, RAN2 discussed the activation status of secondary serving HS-DSCH cells upon a concrete configuration [1]. This contribution presents different potential example (re-)configurations and the expected UE behaviour upon different type of (re-)configurations.
2 Discussion
2.1 Background
Multi-carrier operation can be configured by using 
Release 8 (2C-HSDPA), Release 10 (2C/3C/4C HSDPA), or Release 11 (2C – 8C HSDPA) depending on the capabilities reported by the UE.
The configuration is stored by the UE in the variable DOWNLINK_SECONDARY_CELL_INFO. This variable is a list of size 1, 3, or 7 containing the IE "Downlink Secondary Cell Info FDD“ correspondingly in Rel-8, Rel-10, and Rel-11 signaling. 
The Release 8 configuration is stored in the first entry of the variable DOWNLINK_SECONDARY_CELL_INFO, while Rel-10 signaling contained in "Additional downlink secondary cell info list FDD" IE is stored in the second and third entry of the variable DOWNLINK_SECONDARY_CELL_INFO. Similar reasoning applies for 8C-HSDPA operation.
In order words, there is a one to one mapping between the IEs which configure the secondary serving HS-DSCH cells and the “physical” entry in the variable.
	DOWNLINK_SECONDARY_CELL_INFO
	“physical” 1st entry 

	“physical” 2nd entry
	“physical” 3rd entry

	
	Downlink Secondary Cell Info FDD (Rel-8 IE)
	First occurrence of “Downlink Secondary Cell Info FDD” (Rel-10 IE) in additional downlink secondary cell info list FDD
	Second occurrence of “Downlink Secondary Cell Info FDD” (Rel-10 IE) in additional downlink secondary cell info list FDD


The variable SECONDARY_CELL_HS_DSCH_RECEPTION is also another list of equal size as DOWNLINK_SECONDARY_CELL_INFO. However, SECONDARY_CELL_HS_DSCH_RECEPTION is a boolean list. An entry is set to true if:

a) the UE is in CELL_DCH state;

b) the corresponding IE "Downlink Secondary Cell Info FDD" is included;

c) the variable HS_DSCH_RECEPTION is set to TRUE;

d) either of the following conditions are met:


- the IE "Memory Partitioning" is set to 'Implicit' in the IE 
"HARQ Info"; or


- the IE "Memory Partitioning" is set to 'Explicit' in the IE 
"HARQ Info" and MIMO or MIMO mode with four transmit antennas is configured on all or none of the serving HS-DSCH cell and the secondary serving HS-DSCH cells.

After the (re-)configuration has been applied, the variables and the secondary serving HS-DSCH cells need to be renumbered to account for any changes in the configuration. The renumbering starts from 1. Empty entries are skipped. The secondary serving HS-DSCH cells are numbered in the order their configuration IEs appears in the message. The RRC Layer shall pass the new numbering of the secondary serving HS-DSCH cells to the lower layers.
In RAN2#83bis, companies concluded that the network should provide the initial configuration without gaps. However, the specifications do explicitly allow gaps and the UE should be able to handle them. From the technical point of view, the initial configuration and any other further reconfiguration is seen as a reconfiguration.
“After the new configuration is applied, the UE shall renumber the configured secondary serving HS-DSCH cells and the corresponding entries in the above variables, starting from 1, contiguously, by skipping empty entries in the above variables. The secondary serving HS-DSCH cells are numbered in the order their configuration IEs appears in the message. The RRC Layer shall pass the new numbering of the secondary serving HS-DSCH cells to the lower layers.”

From the UE implementation point of view, the handling of the gaps should be straight forward. Each IE has its own entry in the variable list. Then the UE has to renumber the lists considering the empty entries. 
2.2 Example configurations
In this example, we suppose that the UE is initially configured as shown in Figure 1, and each reconfiguration presented below is a reconfiguration from the initial configuration in Figure 1.
	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	A
	B
	C

	Variable Numbering
	1
	2
	3

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1
	2
	3

	L1 activation
	Activated
	Deactivated
	Activated

	
	Secondary Serving HS-DSCH cell


Figure 1 – Initial Configuration
Example 1: A reconfiguration from 4C HSDPA to 3C HSDPA, in which the Rel-8 IE “Downlink Secondary Cell Info FDD” is not provided

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	
	Continue
	Continue

	Variable Re-numbering
	
	1 (before was 2)
	2 (before was 3)

	
	
	
	

	Secondary Serving HS-DSCH cell number
	
	1 (before was 2)
	2 (before was 3)

	L1 activation
	
	Deactivated
	Activated

	
	Secondary Serving HS-DSCH cell


Example 2: A reconfiguration from 4C HSDPA to 3C HSDPA, in which the first instance of Rel-10 IE “Downlink Secondary Cell Info FDD” is not provided

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	New configuration
	
	Continue

	Variable Re-numbering
	1 (before was 1)
	
	2 (before was 3)

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1 (before was 1)
	
	2 (before was 3)

	L1 activation
	Activated
	
	Activated

	
	Secondary Serving HS-DSCH cell


Example 3: A reconfiguration from 4C HSDPA to 2C HSDPA, in which the second instance of Rel-10 IE “Downlink Secondary Cell Info FDD” is provided.
	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	
	
	New Configuration

	Variable Re-numbering
	
	
	1 (before was 3)

	
	
	
	

	Secondary Serving HS-DSCH cell number
	
	
	1 (before was 3)

	L1 activation
	
	
	Activated

	
	Secondary Serving HS-DSCH cell


Example 4: A reconfiguration from 4C HSDPA to 4C HSDPA, in which a new configuration is provided.

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	Continue
	New configuration
	Continue

	Variable Re-numbering
	1
	2
	3

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1
	2
	3

	L1 activation
	Activated
	Deactivated
	Activated

	
	Secondary Serving HS-DSCH cell


2.3 Reconfiguration to increase the number of Serving Secondary HS-DSCH cells

TS 25.331 specifies the activation status when a reconfiguration from a multi-carrier configuration to another multi-carrier configuration. In the case the serving cell is changed, the UE clears the previously received HS-SCCH orders i.e. all secondary serving HS-DSH cells are activated. In case the serving cell is not changed, the secondary serving HS-DSCH cells keep the same activation status (as shown in the previous sections). 

RAN1 specifications have two variables to maintain the configuration and the activation status: secondary_cell_enabled and secondary_cell_active, respectively. The former one maintains the number of configured secondary HS-DSCH cells while the later one maintains the number of activated secondary serving HS-DSCH cells. 

According to RAN1 specifications, when the variable secondary_cell_enabled changes from 0 to a value different than zero, the secondary serving HS-DSCH cells should be activated. Therefore, the initial activation status when multi-carrier downlink is configured is activated.

There may be cases in which the network reconfigures the UE from dual cell HSDPA to 3C HSDPA. In this case, the RAN1 variable secondary_cell_enabled changes from 1 to 2. This case is not captured in RAN1 specifications or in RAN2 specification.

This is exemplified in the figure below. Figure 2 the initial configuration e.g. 2C HSDPA

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	A
	
	

	Variable Numbering
	1
	
	

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1
	
	

	L1 activation
	Activated
	
	

	
	Secondary Serving HS-DSCH cell


Figure 2

Example 1: A reconfiguration from 2C HSDPA to 3C HSDPA

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	Continue
	B
	

	Variable Re-numbering
	1
	2
	

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1
	2
	

	L1 activation
	Activated
	Status?
	

	
	Secondary Serving HS-DSCH cell


In this example, the RAN1 variable secondary_cell_enabled changes from value 1 to value 2. However, RAN1 specifications do not indicate the activation status in such case. RAN2 specifications do not state it either, especially for the case in which the serving cell is not changed. 

In our opinion, the activation status should be activated any time a new secondary serving HS-DSCH cell is “created”. The documents R2-134413/R2-134414 address this correction.
Last, the following example combines the two cases highlighted in previous and in this sections i.e. increase of secondary serving HS-DSCH cells and the renumbering. The special case in this example is that the UE, which supports 3C/4C HSDPA is initially (Figure 3) configured with 2C-HSDPA using Rel-10.
	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	
	
	A

	Variable Numbering
	
	
	1

	
	
	
	

	Secondary Serving HS-DSCH cell number
	
	
	1

	L1 activation
	
	
	Deactivated

	
	Secondary Serving HS-DSCH cell


Figure 3
The UE is reconfigured to 3C-HSDPA using the Rel-8 signaling as well as the Release 10. The activation status and the renumbering are shown in Figure 4.

	
	DOWNLINK_SECONDARY_CELL_INFO

	
	1st entry (rel-8)
	2nd entry (rel-10)
	3rd entry (rel-10)

	RRC configuration
	New configuration
	
	New Configuration

	Variable Re-numbering
	1
	
	2 (before was 1)

	
	
	
	

	Secondary Serving HS-DSCH cell number
	1
	
	2 (before was 1)

	L1 activation
	Activated
	
	Deactivated

	
	Secondary Serving HS-DSCH cell


Figure 4
3 Conclusion

This contribution highlights two main aspects:
· The specifications allow multi-carrier configurations using the combination of the IEs which can configure multi carrier DL operations.

· The activation status of the Secondary Serving HS-DSCH cells upon different examples of multi-carrier configuration.

· The activation status should be activated any time a new secondary serving HS-DSCH cell is “created”.
4 References

[1] R2-133468, A few clarifications to 4C-HSDPA, Qualcomm Incorporated, RAN2#83bis

1/6


