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1 1. Introduction
The usage of HS-SCCH order for activation/deactivation of the secondary UL carrier was widely discussed [1] [2][3]in RAN1#57, and the following conclusions were made finally as follows: 
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

Some details about activation/deactivation of the secondary UL carrier need to be studied.
2 
Discussion
The main motivation for the maintenance of E-DCH active set is for inter-cell interference control and macro diversity combination. However, after the secondary UL carrier is deactivated by a HS-SCCH order, the existence of the secondary E-DCH active set is meaningless since the physical channel transmission on the secondary E-DCH active set is stopped. Therefore a possible way to reduce UE power consumption is to stop the secondary E-DCH active set updating following deactivation of secondary UL carrier. However, if UE works in this way and the SHO region changes following deactivation of the secondary UL carrier, the active set will not adapt to the SHO region when secondary UL carrier is activated again.
An example of this scenario was illustrated in figure 1: 
1. The secondary carrier is deactivated in SHO region1 (composed of cell21 and cell22 on secondary carrier)

2. Then the UE moves from SHO region1 to SHO region2 (composed of cell22 and cell23) following the deactivation of secondary UL carrier
3. Then the secondary active set is updated form [cell21, cell 22] to [cell22 and cell23] to adapt the SHO region change.
4. If UE stops the secondary E-DCH active set updating following deactivation of secondary UL carrier then the secondary E-DCH active set will keep unchanged as [cell21, cell22]. This will affect the UE’s performance when the secondary carrier is activated again in SHO region2.
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 Figure1 UE SHO region change during deactivation of secondary UL carrier
In the following sections, different secondary E-DCH active set maintenance strategies are discussed to study whether it is necessary to keep the secondary E-DCH active set updating following the deactivation of secondary UL carrier.
2.1 Abort the secondary E-DCH active set updating during the deactivation of secondary UL carrier
If the UE stops the secondary E-DCH active set updating following deactivation of the secondary UL carrier, the UE shall stop doing intra-frequency measurements and reporting the measurement results concerning the secondary UL carrier following the deactivation of secondary UL carrier. This can reduce the power consumption of UE. Meanwhile in the example above, the secondary E-DCH active set doesn’t match the SHO region when the secondary UL carrier is activated again and this has following adverse impacts:
1. As the secondary E-DCH active set is still [cell21, cell22] when UE is activated again, and since cell21 has been removed form the current SHO region an unwanted radio link failure will be generated on activation of secondary UL carrier for cell21.
2. In order to rebuild secondary E-DCH active set according new SHO region, the Measurement Report and Active Set Update procedure shall be triggered to remove cell21 from the secondary E-DCH active set and add cell23 to the secondary E-DCH active set. Considering the inter-cell interference control, the UE has to be scheduled on secondary carrier with small TB size before the active set rebuilding completion. The whole activating procedure will be prolonged due to the extra Measurement Report and ASU procedure. 
2.2 Keep the secondary E-DCH active set updating during the deactivation of secondary UL carrier
In order to keep the secondary E-DCH active set updating, UE should continue doing the intra-frequency measurement and reporting the measurement results to the NW on the frequency of secondary UL carrier following deactivation of the secondary UL carrier. As a result, new RLs with good channel quality will be added into the secondary E-DCH active set in response to event 1A/1C, while existing RLs with bad channel quality will be removed from the secondary E-DCH active set in response to event 1B/1C. At the same time, the physical channels on the new added RLs will not begin transmitting and receiving until the secondary UL carrier is activated again. 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 period of deactivation of secondary UL carrier. 
2.3 Comparisons of ASU strategies
Comparisons of ASU strategies during the secondary UL carrier deactivation are provided as follows：
	
	UE power consumption
	Impact to cells moved form SHO region
	Impact to delay of activation

	Keep AS updating
	High
	No 
	No

	Abort AS updating
	Low
	Yes
	Prolong the delay 


It can be concluded from the comparisons above that abort of ASU during the secondary UL carrier deactivating can reduce the UE power consumption but it delays completion of the AS restore procedure when reactivating secondary UL carrier so does not exploit the benefits of the fast activating/deactivating benefit using physical layer signal. So we propose:
Proposal: Secondary E-DCH Active Set update is independent to the activation/deactivation status of secondary UL carrier, i.e., active set should be maintained during the whole period of dual-cell HSUPA operation.
3 Conclusions

This contribution addressed the ASU strategies during the secondary UL carrier deactivating and it is proposed to discuss and agree on the proposal:
Proposal: Secondary E-DCH Active Set update is independent to the activation/deactivation status of secondary UL carrier, i.e., active set should be maintained during the whole period of dual-cell HSUPA operation.
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