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1
Introduction
In [1], a work item was agreed to develop Dual-Cell HSDPA (DC-HSDPA) on adjacent carriers. During the open study phase, a TR [2] is being developed which has included the following proposal for the interaction of the DC-HSDPA and CPC features:

…

4.4.1.4 
CPC

HS-SCCH-less operation can be restricted to the anchor carrier, while UE DTX/DRX can be carried out taking both carriers into account (details are FFS).
…

While the operation of CPC can be defined during single and dual carrier operation, it is interesting to study the transition times as they can influence the management of the dual carriers.

In this contribution, we evaluate the need for a dynamic carrier management in DC-HSDPA, and study its interaction with CPC features. In conclusion, we propose a way forward for both problems.

2
Supplemental carrier management
In the following we always assume: 

· HS-SCCH-less operation is restricted to the anchor carrier.

· DTX/DRX operations are operated on both carriers observing the same timing. 

Two modes of operation of DRX orders could be envisioned: 

· The DTX/DRX status is always identical on both carriers, and the DRX order can be sent interchangeably on either carrier. 

· The DTX/DRX status can be different on each carrier. The DRX order sent on a downlink carrier is only relevant to the DRX on this carrier.

The scope of DTX/DRX orders should be per carrier. For a downlink frequency that does not have an uplink, the DTX order has no effect. This is a simple and future proof design.

The ability to activate and deactivate the supplemental carrier of DC-HSDPA is valuable for the following reasons, by decreasing order of importance:

1. Reverting to single carrier when the UE is power limited

2. Power savings at the UE

3. Freeing unused resources on the network. This also helps the admission control.

4. Load control

The last two objectives could be served well by a slow management done at the RNC via the RRC control messages, however, the first two are better handled are the Node B.

If the RNC is in control, RRC small messaging could be sent to turn on and off DC-HSDPA. It is not necessary to send a full reconfiguration message each time.

If the Node B is in control, HS-SCCH orders could be used to turn on and off DC-HSDPA.

2.1 Power limited UEs

UEs can become power limited depending on their uplink quality and the data rates needed on the uplink.

The existence of a UE at the edge of the cell does not imply this UE will become power limited.

Fading in the radio conditions are often too fast  for an RNC to react. However, the Node B receives regular UE headroom information in the L2 SI messages. Therefore, the Node B could manage the carrier allocation for the power limited UEs much more efficiently.  In addition to power headroom, the Node B should also consider the delay and rate requirements from the downlink and any concurrent uplink flows.

2.2 Power Savings at the UE

While a UE’s power consumption is not doubled when the carriers are adjacent, there is still an increase in UE consumption when the UE needs to process two downlinks. Hence, any UE that is enjoying a slowing in data activity can save power if it is moved to single carrier.

While the RNC could send a small RRC message to change the status of the UE between dual carrier and single carrier, the implied load on the RNC is large due to the burstiness of data traffic and the requirement to handle a large number of users. On the other hand, pushing this function to the Node B will not add a significant processing load.
3
CPC interaction
Figure 1 shows an example of MAC based management. The supplemental carrier is active only when orders are received to enable it. 
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Figure 1: MAC based management of the supplemental carrier in DC-HSDPA

Activation orders are sent in radio frames 1 and 10; while deactivation orders are sent in radio frames 5 and 13. When DRX is active, sending an order delays the start of data transmission by 12 slots (4 TTIs). 

This delay can be minimized if the same order can carry both DRX deactivation and the enabling of the supplemental carrier. However, we believe this is not a significant gain, and we have preference to keep the orders separate. Most of the gains can be obtained by having the supplemental carrier inherit the initial DRX status from the anchor carrier instead of remembering the last DRX status it had. 

4
Conclusions
It is proposed to adopt the following proposals:

Proposal 1: HS-SCCH-less operation is restricted to the anchor carrier.

Proposal 2: DTX/DRX operations are operated on both carriers while observing the same timing.
Proposal 3: The scope of DTX/DRX orders is per carrier. For a downlink frequency that does not have an uplink, the DTX order has no effect.
Proposal 4: Use a new HS-SCCH order (e.g. type xodt,1, xodt,2, xodt,3 = ‘001’) for dual carrier activation and deactivation. 

4.6C.2.2.2
Dual carrier activation and deactivation

For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
Dual carrier activation (1 bit):
xord1 = xdc,1

-
Reserved (2 bits):




xord,2, xord,3 = xres,1, xres,2

Proposal 5: Once enabled, the supplemental carrier inherits the DRX status of the anchor carrier.
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