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1 Introduction

In this contribution, we list the current open issues for DC-HSUPA, and propose our preferred way forward. 

2 Discussion

2.1 Naming Convention
We believe that for the simplicity and readability of the specification, it is beneficial to adopt the following nomenclature:

Secondary E-DCH Active Set: In Dual Cell E-DCH operation, the set of cells on the secondary downlink carrier where E-DCH is carried for one UE.

Secondary Serving E-DCH cell: In Dual Cell E-DCH operation, cell from which the UE receives Absolute Grants from the Node-B scheduler on the secondary downlink. A UE can have zero or one Serving E-DCH cell on the secondary uplink carrier.
Secondary Serving E-DCH RLS or Serving RLS (FDD only): In Dual Cell E-DCH operation, the set of cells which contains at least the Secondary Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. A UE can have zero or one Secondary Serving E-DCH RLS.

Secondary Non-serving E-DCH RL or Secondary Non-serving RL (FDD only): In Dual Cell E-DCH operation, the cell which belongs to the Secondary E-DCH active set but does not belong to the Secondary Serving E-DCH RLS and from which the UE in CELL_DCH can receive one Relative Grant. The UE can have zero, one or several Secondary Non-serving E-DCH RL(s).

2.2 MAC-e/es

There is an agreement to support MAC-i/is with DC-HSUPA.

We do not see the need to support MAC-e/es for the following reasons:

· Added complexity in the terminals, network and specification

· MAC-e/es cannot support high data rates

Proposal 1: MAC-e/es is not supported when DC-HSUPA is configured. 
2.3 Compressed Mode

Since DC-HSUPA was designed to allow an implementation with a single radio path, it is necessary that the same compressed mode pattern is applied to both uplink carriers.

Proposal 2: The same compressed mode pattern is applied to both uplink carriers. 

2.4 Support of legacy Node Bs in the active set

While we see the benefit for this feature, we will not hold a strong position on this topic.
2.5 SI and Happy Bit reporting

Please refer to our document [1] in this meeting.
2.6 E-TFC selection

Please refer to our documents [2] and [3] in this meeting.

2.7 Support of event 1D

In the example shown in Figure 1, the UE needs a trigger in order to add Sector 2 to the Secondary Active Set. 
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Figure 1 UE leaving a hotspot.

If the UE can trigger Event 1D on F2, its serving cell can be changed to Sector 2 when Sector 2 on F2 is stronger than Sector 1 on F2. Such a serving cell change will also change the anchor carrier to F2. On the other hand, if the UE can not trigger Event 1D on F2, the serving cell change to Sector 2 will happen after F2 on Sector 2 becomes stronger than F1 on Sector 1. As seen in Figure 2, F1 decays very slowly due to the lack of interference. Therefore, without triggering Event 1D on F2, the UE will suffer from poor uplink performance due to large path loss to Sector 1 on the uplink of F1, and at the same time, the UE may cause excessive interference on F2 to Sector 2. Consequently, UE should trigger Event 1D independently on each carrier. 

Alternatively, event 2A could be used to trigger this transition. However, in a real deployment, the cells are not hexagonal. They may be larger on one side vs the other. This will require tuning of the per cell offset parameters for the event 2A, resulting in additional cost to tune the network.

Proposal 3: Event 1D is supported on the carrier of the secondary serving E-DCH cell.
2.8 UE search capability

Since Event 1x will be triggered on both carriers, to reduce the delay in the mobility events, the UE must frequently search on the secondary carrier. It has already been agreed that the UE search capability on the secondary frequency without the compressed mode is mandatory in case secondary carrier is enabled.

However, when the secondary carrier is de-activated by either the RNC or Node B, the UE still needs to continuously monitor the channel conditions on the secondary carrier for mobility events. Using compressed mode would result in un-necessary throughput loss when the ability to listen to both carriers is built in the UE.

Additionally, the mobility management at the RNC becomes very difficult if the UE uses two different methods to search on the second carrier (slow CM and fast direct measurements) due to carrier activation and de-activation at the NodeB. 

Proposal 4: The UE search capability on the secondary frequency without compressed mode is mandatory irrespective of whether the secondary carrier is enabled or disabled. 
3 Conclusion
It is proposed to:

Proposal 1: MAC-e/es is not supported when DC-HSUPA is configured. 
Proposal 2: The same compressed mode pattern is applied to both uplink carriers. 

Proposal 3: Event 1D is supported on the carrier of the secondary serving E-DCH cell.

Proposal 4: The UE search capability on the secondary frequency without compressed mode is mandatory irrespective of whether the secondary carrier is enabled or disabled. 
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