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1 1. Introduction
The usage of HS-SCCH order for activation/deactivation of the secondary UL carrier was widely discussed in RAN1#57, RAN2#66 and RAN3#64. The following conclusions for activation/deactivation of the secondary UL carrier were agreed finally in RAN1#57 Adhoc:

All the orders may be used regardless of the UE SHO state
If the UE is in soft handover an indication of activation/deactivation of the secondary UL should be indicated to the SRNC/other Node Bs

HS-SCCH orders may be sent on any of the carriers the UE is monitoring

Based on these conclusions, some details about activation/deactivation of the secondary UL carrier still need to be studied. This contribution addresses these details and gives our proposals.
2 
Discussion
2.1 Inter-Cell interference when secondary carrier activating 
In [1], the interference impact on the Non-Serving Node B cells due to lack of macro-diversity was discussed when the secondary carrier is activated by Serving Node B. This interference will persist until all the Non-Serving Node B cells get synchronized on the secondary carrier. The relative synchronizing delays of Non-Serving Node B cells comparing to Serving Node B are caused by the late received activation signaling due to IUB and IUR transfer delay. Whereas in the scenario that UE initiate state transition from IDLE to CELL_DCH in R8, RNC will configure the UE to CELL_DCH state without the macro-diversity, as UE doesn’t report measurement report in IDLE state. The RNC will initiate the Active Set Update procedure till receiving the measurement report from UE, and the inter-cell interference will be controlled by macro-diversity after that. Generally, the total time it takes from entering Cell_DCH state to ASU procedure completion will exceed the time it takes for all radio links to restore in AS during activation procedure. Since the control of the initial interference at the time of entering Cell_DCH state is left to implementation, there is no strong argument to define the interference control procedure by extra specification enhancement when the secondary carrier is activated. 
Proposal 1: The control of interference from the Non-Serving Node B cells when the secondary carrier is activated is left to implementation.
2.2 UE and NW behaviour after RLF on secondary UL carrier
The possible UE and network behaviours after RLF on the secondary carrier are given as follows:

1. Possible Node B behaviour after detecting the RL failure on secondary serving E-DCH cell:

U1: Trigger radio link failure procedure and report to RNC, which may trigger reconfiguration to UL single carrier.
U2: Consider secondary serving E-DCH cell deactivated implicitly, or send HS-SCCH order to the UE to deactivate secondary serving E-DCH cell explicitly, and then stop F-DPCH transmission and inform RNC the deactivation.
Where behaviour U1 is current uplink Radio link monitoring procedure defined in the TS 25.214. 
2. Possible UE behaviour after detecting RL failure on secondary serving HS-DSCH cell:

D1: Clear the dedicated physical channel configuration.
D2: Do not clear the dedicated physical channel configuration but consider secondary serving E-DCH cell deactivated implicitly, and stop DPCCH transmission. 
Where behaviour D1 is current downlink Radio link monitoring procedure defined in the TS 25.331, but without performing a cell update procedure on account of the RAN1 conclusion in last meeting that RRC shall use only the anchor carrier primitives for RL monitoring purposes. 
Any of the above UE behaviour will lead to Node B detecting RL failure and subsequently triggering the UL RL failure processing flow. If the NW makes the decision to reconfigure to UL single carrier, any of the above UE behaviour is feasible. However RL failure is not always due to the poor radio link condition. With the introduction of activating/deactivating the secondary UL carrier, the RL failure may occurs due to the HS-SCCH order or corresponding ACK missing. Some possible RL failure cases are discussed below:

Case A: The UE receives the activation order but the Node B fails to receive ACK from UE. Then, the secondary serving E-DCH cell is activated at the UE and F-DPCH detecting starts. Meanwhile, Node B possibly has not yet started F-DPCH transmitting due to lack of activation confirmation; thereby RL failure will be detected at UE.
Case B: Node B sends the activation order to the UE and possibly starts F-DPCH transmitting and DPCCH detecting after 12 slots regardless of ACK from the UE. However, if the UE fails to receive the activation order, DPCCH transmitting will never start and then Node B will detect the RL failure on UL.
From the above failure cases, since RL failure can be generated by activation/deactivation failure other than poor radio link condition, it becomes arbitrary that NW directly reconfigures DC-HSUPA to UL single carrier after RL failure on secondary serving E-DCH cell. Therefore Node B may choose the behaviour U2 as listed above to deal with RL failure. In this case, if UE takes behaviour D1 after RL failure, the radio link will be absolutely deleted unexpectedly for the NW. So the UE behaviour should be clarified to take behaviour D2 to preserve RL configuration, and it is left to the Node B to decide whether to delete the radio link by taking either behaviour U1 or U2 to deal with RL failure after detecting it on UL. 
Proposal 2: UE deactivates the secondary serving E-DCH cell implicitly after detecting RL failure on secondary serving HS-DSCH cell.
Proposal 3: Node B could either deactivate the secondary serving E-DCH cell or trigger radio link failure procedure, after detecting RL failure on secondary serving E-DCH cell, and indicate corresponding information to RNC.
2.3 Active Set updating during secondary UL carrier deactivating
The main functions of ASU for E-DCH are inter-cell interference control and SHO combination control. When the secondary UL carrier is in deactivation status, the gains of secondary AS will be lost due to the physical channel entering sleep. Different ASU strategies during the secondary UL carrier deactivating are discussed below to study if it is necessary to keep active set updating during the secondary UL carrier deactivating.
· Keep secondary active set updating during the secondary UL carrier deactivating
To keep ASU, new RLs added into the AS do not initiate transmitting and receiving of physical channel until an activating indication is received. Since the dynamic AS can be updated with SHO region, no extra ASU procedure is needed when reactivating the secondary UL carrier, even if the SHO region changes during the secondary UL carrier deactivating period.
· Abort secondary active set updating during the secondary UL carrier deactivating
UE stops measuring and measurement result reporting on secondary E-DCH active set during the secondary UL carrier deactivating, thereby ASU is not initiated until the Measure Report is received by the RNC after Node B reactivates the secondary UL carrier, which can reduce the power consumption of UE. Meanwhile, the measurement behaviour will be affected during the secondary UL carrier deactivating, since UE doesn’t execute a configured measurement until reactivated. Furthermore, the activating procedure will be prolonged due to the extra Measurement Report and ASU procedure if the SHO region changes during the secondary UL carrier deactivating period.
Comparisons of ASU strategies during the secondary UL carrier deactivation are provided as follows：
	
	UE power consumption
	Measurement behaviours change
	If SHO region changes during deactivating

	Keep AS updating
	High
	No 
	No impacts

	Abort AS updating
	Low
	Yes
	Need extra MR and ASU procedure when reactivating


It can be concluded from the comparisons above that abort of ASU during the secondary UL carrier deactivating can reduce the UE power consumption, meanwhile it has impact on the UE measurement behaviour and the delay of the AS restore procedure when reactivating secondary UL carrier. The adverse impact conflicts with the fast activating/deactivating benefit by using physical layer signal. So we propose:
Proposal 4: Secondary E-DCH Active Set update is independent to the activation/deactivation status of secondary UL carrier.
3 Conclusions

This contribution addressed some detail aspects of activating/deactivating the secondary UL carrier. We propose the following:
Proposal 1: The control of interference from the Non-Serving Node B cells when the secondary carrier is activated is left to implementation.
Proposal 2: UE deactivates the secondary serving E-DCH cell implicitly after detecting RL failure on secondary serving HS-DSCH cell.
Proposal 3: Node B could either deactivate the secondary serving E-DCH cell or trigger radio link failure procedure, after detecting RL failure on secondary serving E-DCH cell, and indicate corresponding information to RNC.
Proposal 4: Secondary E-DCH Active Set update is independent to the activation/deactivation status of secondary UL carrier.
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