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1          Introduction

It was agreed in RAN1 [1] that the serving NB signals to the SRNC after it has dynamically activated/deactivated the 2nd carrier of a UE via HS-SCCH orders.  The SRNC will then inform the other NBs belonging to the Active Set (within SHO) of the UE.  This method was discussed in RAN2#66 as a way to minimise uplink interference to non-serving NBs [2]-[5].

It was also agreed in RAN2#66 that each carrier in DC-HSUPA would maintain an independent Active Set.  This would allow non DC-HSUPA NB and single carrier NB to be included in the Active Sets of the UE.
This document discusses the process involved in dynamic activation of the 2nd carrier from NB in light of two independent Active Sets (and E-DCH Active Sets).  Active Set in this T-doc is also applicable to the E-DCH Active Set.
2         Dynamic Activation from NB
When the NB activates the 2nd carrier of a DC-HSUPA UE, the (E-DCH) Active Set for the 2nd carrier will only contain the serving NB since the Active Sets on both carriers are independently managed and there will not be Event 1X measurement reports of NBs (in the monitoring set) on the 2nd carrier.  The serving NB will then inform the SRNC of the 2nd carrier activation [1].  Since, the initial 2nd carrier Active Set for this UE does not contain any non-serving NB (due to absence of any measurement reports), the SRNC needs to determine which NBs in the UE’s monitored set to inform about the 2nd carrier activation.  The following are some possible methods in which this can be done.
2.1
Allow Virtual Active Set Reporting
Virtual Active Set (VAS) was a feature that maintains an active set for a non-used frequency using criteria similar to those for the used frequency.  However, VAS was a R99 feature that is no longer used.  It is still specified for backwards compatibility reasons (Section 10.3.7.22 of [6]).  Due to this, the VAS can be constructed at the UE but is not reported to the UTRAN.  This feature can be revived with reporting to the UTRAN for DC-HSUPA.  Thus, the SRNC can inform the NBs in the VAS on the activation of the 2nd carrier.  However, this increases the UE complexity in maintaining a VAS and additional signalling for event reporting.
2.2
2nd Carrier Active Set at RNC prior to Activation
Although the 2nd carrier is considered a non-used frequency [6], the UE with DC-HSUPA capability continues to report 1X Events on the 2nd carrier even if it is not activated.  This will require the UE to perform measurements on the 2nd carrier (non-used frequency) without compressed mode and report the events via the anchor carrier as suggested in [7].  In this way, the SRNC will have a list of NBs operating on the 2nd carrier that it can signal to upon activation of the 2nd carrier by the serving NB.  This can be followed by an Active Set update on the 2nd carrier to the UE.
This may waste UE resources in monitoring and reporting on the 2nd carrier that isn’t activated.  Alternatively, a subset of the 1X Events with different triggers can be used (that reduces the number of reports) or the SRNC derives the 2nd carrier Active Set using inter-frequency measurement reports from 2X Events.
2.3
Use Anchor Carrier Active Set

The SRNC can use the Active Set of the anchor carrier and select NBs in this set that can operate in the 2nd carrier (i.e. DC-HSUPA or NB with two SC-HSUPAs).  However, some of these NBs may not be suitable if the propagation channel is frequency selective (e.g. coherent bandwidth less than 5 MHz) or if the 2nd carrier is transmitted from a different antenna.  This may cause some of these NBs to look in vain for the UE and vice versa.  The UE will also try to measure the CPICH of these NBs and would eventually give up and remove them from its 2nd Active Set.
2.4 Do Not Inform Any NBs

The dynamic activation of the 2nd carrier from the NB on a UE would be similar to the single carrier scenario where the UE rapidly moves or comes out of a corner (e.g. shadow region) into a SHO region and has not included its neighbour NB into its Active Set.  These are shown in Figure 1and Figure 2 respectively.  

[image: image1.emf] 

Serving NB  

Neighbour NB    ( NOT in 2 nd  carrier  Active Set of the UE )  

UE in SHO  region transmits  on 2 nd  carrier  

Activate 2 nd   carrier  

2 nd  carrier tx  becomes  interference  


Figure 1: DC-HSUPA - Activation of 2nd carrier causes uplink interference to neighbour NB
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Figure 2: SC-HSUPA – UE moving into SHO region where the neighbour NB is not yet in the Active Set 
In both cases, the neighbouring NB (within the Monitored Set of the UE) would suddenly face uplink interference from this UE and in both cases this neighbour NB will need to be included in the UE Active Set.  In both scenarios, the UE will perform measurement reports and will eventually add this neighbouring NB into its Active Set.  Hence there is no need for the SRNC to inform any NB in the Monitored Set since the Active Set update process will implicitly inform the neighbouring NBs of the 2nd carrier activation.  Furthermore, only the relevant NBs will be included in the 2nd carrier’s Active Set.  
This is the simplest method since there is nothing additional needed to be defined but the delay in adding NBs in the 2nd Active Set may cause temporary uplink interference.  This temporary uplink interference already existed in single carrier deployment (Figure 2) and the Active Set update process is already mature to deal with it.  Temporary uplink interference is unavoidable even if a 2nd Active Set is present prior to activation (e.g. via Method 2.1, 2.2 or 2.3) since there will be delay in informing the relevant NBs by the SRNC.  However, given its simplicity, this is the preferred method.
4
Conclusion

Given two independent Active Sets are maintained in DC-HSUPA, upon dynamic activation of the 2nd carrier, the SRNC will need to determine which NBs in the monitored set to inform of the 2nd carrier activation.  
Four possible methods are presented.  Method 2.1 & 2.2 requires additional work, signalling and complexity.  Method 2.3 is simple but may cause NBs and UEs to search for each other in vain.  Method 2.4 may cause temporary uplink interference, which is unavoidable in all methods but it is the simplest method.  It is proposed that:

Proposal: On dynamic activation of 2nd carrier by the NB, the SRNC does not need to inform any NB operating on the 2nd carrier.
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