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1. Introduction
The Dual-Cell HSUPA work item [1] was approved in the last plenary.

This paper studies the interaction of mechanisms needed to activate and deactivate an uplink in DC-HSUPA taking into account future extensions.

2. Background
In Rel 8, the DC-HSDPA feature was introduced. There was only one order added: to activate/deactivate the secondary HS-DSCH serving cell. In Rel 9, with two uplink carriers, what new orders do we need?

3. Assumptions
Although Rel 9 work is just starting on DC-HSUPA, it is reasonable to make the basic following assumptions:

1. The two uplinks frames and subframes are time aligned.

2. When we have two uplinks, we also have at least two downlinks.

3. The PA might be the same for adjacent uplinks

4. In this document, we will look at adjacent downlinks TBD

5. The uplinks can be operated differently

4. UE initiated release of the secondary uplink

It is very costly, in terms of interference, to maintain an uplink when there is no need for it. Thus a design goal of DC-HSUPA should be the ability to quickly release the secondary uplink. The UE is in the best position to judge whether it still needs the second uplink or not. Thus, it is preferable to have a quick simple way to release the secondary uplink.
Proposal 1: The UE can request the release the secondary uplink (by sending SI with TEBS = 0 or by reporting UPH2 of 0 dB), on that secondary uplink. The UE releases the secondary uplink after the reception of a network indication. 

This mechanism is similar to what has been adopted for the enhanced uplink in CELL_FACH and idle feature.

We need to have a good handshake mechanism between the UE and Node B to avoid scenarios where the Node B and UE are in different states. If the UE is transmitting without being power controlled, it creates interference on the uplink. If the Node B thinks that the UE should be transmitting but the UE has disabled its uplink, there will be a delay before the Node B can re-use these resources.
5. HS-SCCH orders in Rel 9
In Rel 8, we have the following orders:
· DRX activation/deactivation  (Rel 7)
· DTX activation/deactivation  (Rel 7)
· HS-SCCH-less operation activation/deactivation  (Rel 7)
· Secondary serving HS-DSCH cell activation/deactivation  (Rel 8)
At first look, for DC-HSUPA, we need to add another bit to signal the activation/deactivation of the secondary serving E-DCH cell. However, an uplink cannot be maintained without an associated downlink, this immediately creates combinations of bits that are not allowed. 

The existence of two uplinks allows the operation of single carrier to be continued on either one of the carriers, under the right configurations. Based on the discussion below, RAN1 should decide whether such transitions are allowed.

5.1. DC-HSUPA configurations

For DC-HSUPA, Table 1 shows the possible configurations with the only restriction being that an UL is always associated with a DL.

[image: image1.emf]Column1 UL2 DL2 UL1 DL1

1 X X

2 X X X

3 X X

4 X X X

5 X X X X


Table 1 DC-HSUPA configurations

The 3rd and 4th configurations are surely possible via L3 signalling. 

In order to avoid hard handovers based on orders, we can restrict the initial configuration, in which the order is received, to have a second uplink and downlink (configuration 5 to configuration 3 is possible).

On the other hand, if we assume that the UL1 and DL1 are always assigned (there is only one anchor carrier), then, we only have 3 possible configurations when DC-HSUPA is active, as shown in Table 2. In Table 2, and X denotes that the configuration contains the relevant uplink or downlink.
[image: image2.emf]Configuration UL2 DL2 UL1 DL1

1 X X

2 X X X

3 X X X X


Table 2 DC-HSUPA configurations if DL and UL are always assumed on a particular carrier 

5.2. Future extensibility

Since it is important to pick a scheme that is extensible, Table 3 lists the number of possible combinations as we go beyond Rel 9. 
[image: image3.emf]Number of Combinations 4DL, 2UL 4DL, 4UL

No SC restriction 20 65

The anchor is always present 12 27


Table 3 Number of configurations in the foreseeable future
As a reference, Table 4 shows the complete list of the 27 combinations which are possible with 4 downlinks, 4 uplinks, when the anchor is always present.

[image: image4.emf]Configuration UL4 DL4 UL3 DL3 UL2 DL2 UL1 DL1

1 X X

2 X X X

3 X X X X

4 X X X

5 X X X X

6 X X X X X

7 X X X X

8 X X X X X

9 X X X X X X

10 X X X

11 X X X X

12 X X X X X

13 X X X X

14 X X X X X

15 X X X X X X

16 X X X X X

17 X X X X X X

18 X X X X X X X

19 X X X X

20 X X X X X

21 X X X X X X

22 X X X X X

23 X X X X X X

24 X X X X X X X

25 X X X X X X

26 X X X X X X X

27 X X X X X X X X


Table 4 Combinations for 4 downlinks and 4 uplinks

Even though there are 65 total combinations, a particular UE need not transition to any of the 65 configurations. If we can restrict the number of configurations, it will be much easier to find a solution that is efficient.
To point the design in the correct direction, it is important to decide on the following questions:
Question 1: Should we allow the transition to single carrier operation on any carrier with an assigned uplink? Or alternatively, there is an anchor carrier that is always assigned throughout the connection.
Question 2: How much future extensibility do we need? Support 4 downlinks and 4 uplinks?

Question 3: How many configurations do the orders need to address? The orders do not have to signal every possible configuration.
Question 4: How many orders do we tolerate before achieving a transition? Can we use more than one order to perform a transition? Or alternatively, 1 order allows the transition to any new configuration?
6. Configuration transitions
Proposal 2: If it is agreed to allow the deactivation of any carrier, in order to avoid hard handover type problems, we can prohibit transitions between configurations that do not share an uplink (and thus a downlink as well).
7. Conclusion

It is proposed that RAN1 provides an answer to these question and decide on the proposal below::

Proposal 1: The UE can request the release the secondary uplink (by sending SI with TEBS = 0 or by reporting UPH2 of 0 dB), on that secondary uplink. The UE releases the secondary uplink after the reception of a network indication. 

Question 1: Should we allow the transition to single carrier operation on any carrier with an assigned uplink? Or alternatively, there is an anchor carrier that is always assigned throughout the connection.
Question 2: How much future extensibility do we need? Support 4 downlinks and 4 uplinks?

Question 3: How many configurations do the orders need to address? The orders do not have to signal every possible configuration.

Question 4: How many orders do we tolerate before achieving a transition? Can we use more than one order to perform a transition? Or alternatively, 1 order allows the transition to any new configuration?
Proposal 2: If it is agreed to allow the deactivation of any carrier, in order to avoid hard handover type problems, we can prohibit transitions between configurations that do not share an uplink (and thus a downlink as well).
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