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Discussion and Decision
1 Introduction

In RAN2#65bis meeting, the activation and deactivation of secondary carrier for DC-HSUPA was discussed in [1], [2] and [3]. The following agreements and issues for this topic was captured by the chairman’s notes [4].

-
Configuration to enable/disable secondary carrier from the RNC?


=>We agree on this.

-
Dynamic activation/deactivation of secondary carrier from the NB?

-
Dynamic activation/deactivation of secondary carrier from the UE?

In this contribution, we will further analyze dynamic activation and deactivation of secondary carrier from the NodeB and UE for DC-HSUPA.
2 Discussion
2.1 Activation/deactivation scenarios

Three scenarios will be considered for activation and deactivation secondary carrier.

1. No SHO scenario: The active set size on both carriers equal to 1.

2. Intra-NodeB SHO scenario: All of the cells in the active set are belong to same NodeB for both carriers.

3. Inter-NodeB SHO scenario: The scenario is showed in figure 1.
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Figure 1: DC-HSUPA inter-NodeB SHO scenario

2.2 Considerations on status transactions
The possible status transactions for secondary carrier activation/deactivation are list below:

Table 1: Possible status transactions for secondary carrier activation/deactivation
	Case
	Source status
	Target Status
	Support
	Description

	1
	2UL2DL
	1UL1DL
	Y
	From DC-HSUPA to SC

	2
	1UL1DL
	2UL2DL
	Y
	From SC to DC-HSUPA 

	3
	2UL2DL
	1UL2DL
	Y
	From DC-HSUPA to DC-HSDPA

	4
	1UL2DL
	2UL2DL
	Y
	From DC-HSDPA to DC-HSUPA

	5
	1UL2DL
	1UL1DL
	Y
	R8 DC-HSDPA deactivation

	6
	1UL1DL
	1UL2DL
	Y
	R8 DC-HSDPA activation

	7
	2UL2DL
	2UL1DL
	N
	Target status not support

	8
	2UL1DL
	2UL2DL
	N
	Source status not support

	10
	1UL1DL
	2UL1DL
	N
	Target status not support

	11
	2UL1DL
	1UL1DL
	N
	Source status not support

	11
	1UL2DL
	2UL1DL
	N
	Target status not support

	12
	2UL1DL
	1UL2DL
	N
	Source status not support


The following objectives are listed in the DC-HSUPA WID [5]:
· Specify Dual Cell HSUPA operation for the following scenarios:

a. The dual carrier transmission only applies to HSUPA UL physical channels and DPCCH.

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Operation with at least 2 carriers configured simultaneously in downlink. In this case the duplex distance between uplink carrier n and downlink carrier n will respect single carrier rules.

This means the configuration of two uplink carriers with one downlink carrier is out of the scope of the Rel-9. We assume the same constrain will apply for the dynamic activation and deactivation. To line with WI description, it is proposed:
Proposal 1: Any transaction to and from two uplink with one downlink carrier will not be supported in Rel-9.
2.3 NodeB controlled Dynamic activation/deactivation of secondary carrier
The Serving NodeB use HS-SCCH order to activation/deactivation secondary downlink carrier is supported in Rel-8 for DC-HSDPA. It is quite natural to “extend” this mechanism to activation/deactivation secondary uplink carrier. However, the following issues need to be resolved before apply this mechanism for DC-HSUPA:

1. We assume deactivation of the secondary carrier will cause stop transitioning the downlink F-DPCH and uplink DPCCH channel on the secondary carrier. The initial power control and synchronization for the downlink F-DPCH and uplink DPCCH channel on the secondary carrier need to be considered while activation the secondary carrier.

2. For inter-NodeB SHO scenario, how the non-serving NodeB be informed for the activation/deactivation status need to be considered.
For Issue 1, the initial power control and synchronization on the secondary carrier need to be investigated further. A fast synchronization procedure for secondary carrier activation may need to be introduced.

Issue 2 only exists in inter-NodeB SHO status. There are two solutions for this issue.
Solution 1: After the Serving NodeB makes an activation/deactivation decision, a HS-SCCH order will be sent to UE by Serving NodeB and a NBAP/RANSAP procedure will be triggered to inform the non-Serving NodeB of the decision afterwards or meanwhile. Then, the Serving NodeB, non-Serving NodeB and the UE can activation/deactivation the secondary carrier.
Solution 2: After the Serving NodeB makes an activation/deactivation decision, A HS-SCCH order will be sent to UE from the Serving NodeB. Both the Serving NodeB and the UE are aware of the activation/deactivation the secondary carrier according to the HS-SCCH order. The non-serving NodeB will continuously monitor the uplink DPCCH on the secondary carrier to get the activation/deactivation status. If the non-Serving NodeB does not receive the uplink DPCCH on the secondary carrier for a certain time (e.g using Radio Link Failure detection), it will consider the secondary carrier was deactivated. If the non-Serving NodeB then detects the uplink DPCCH on the secondary carrier for a certain time (e.g  after detecting in synch indication for a certain time), it will consider the secondary carrier was activated. 

For this case, if the Radio Link Failure and Radio Link Restore used for secondary carrier activation/deactivation detection, the non-serving NodeB will not report the Radio link Failure or Radio Link Restore to the RNC. The actually Radio link Failure or Radio Link Restore can be detected by the serving NodeB and report to RNC. Maybe a fast Radio link Failure and Radio Link Restore detect mechanism for secondary carrier need to be studied by RAN1/RAN2.

Proposal 2: It is proposed RAN2 to discuss the Serving NodeB initiated activation/deactivation solutions and choose one way to forward.
2.4 UE controlled Dynamic activation/deactivation of secondary carrier
The uplink traffic generated at UE side and UE has more information about the uplink traffic status. Comparing with NodeB, UE can faster make the activation/deactivation decision based on uplink traffic status. For the UE controlled method, the activation and deactivation need to be considered separately. For UE controlled deactivation, there are some gains from UE power saving and UL interference reduction. But for UE controlled activation, we found it may potentially cause uplink channel unstable for the secondary carrier as the new channels created without the control by network. It is proposed:
Proposal 3: UE controlled dynamic activation of secondary carrier will not be supported.
Considering UE send the signaling to network or not, there are two alternatives for UE controlled deactivation:

Alternative 1: UE make the deactivation decision and send a signaling to network. After got the ACK from network, the UE and network will consider the secondary carrier was deactivated. The signaling can be a specially TEBS or UPH value [2], or a specially designed E-DPCCH.

Alternative 2: UE make the deactivation decision and stop transmit uplink DPCCH on the secondary carrier. There is no any signaling send to network. Network can get the deactivation status by monitoring the uplink DPCCH on the secondary carrier.

From the simplicity and less specification impaction point of view, we propose RAN2 to consider the alternative 2 as UE controlled deactivation method.
Proposal 4: It is proposed RAN2 to consider the Alternative 2 as UE controlled deactivation method.
3 Conclusion

In this contribution, we will further analyze dynamic activation and deactivation of secondary carrier from the NodeB for DC-HSUPA. It is proposed:
Proposal 1: Any transaction to and from two uplink with one downlink carrier will not be supported in Rel-9.
Proposal 2: It is proposed RAN2 to discuss the Serving NodeB initiated activation/deactivation solutions and chooses one way to forward.
Proposal 3: UE controlled dynamic activation of secondary carrier will not be supported.
Proposal 4: It is proposed RAN2 to consider the Alternative 2 as UE controlled deactivation method.
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