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Assignment of dual carrier on uplink

1 Introduction
With downlink dual carrier it will be possible to increase the flexibility for the uplink by assigning uplink resources on two different radio frequency channels. Both uplink carriers can not be used simultaneously, and therefore there is no increase of the peak throughput, but the increased flexibility can be used to increase the system capacity in uplink.
The current working assumption within 3GPP is that this increased flexibility in the uplink shall only be possible to use when a downlink dual carrier configuration exist. This is an unnecessary restriction that limits an efficient utilization of the uplink resources and Ericsson does not see any reason to why this limitation shall be included in the specifications.
2 Independent uplink dual carrier assignment
The reasons why it should be possible to assign uplink dual carrier assignment independent of the downlink assignment are listed below: 
· Increased network capacity.
The network capacity is increased when the number of resources to schedule the MSs on is increased. It is a waste of system capacity to not always allow the network to use this increased flexibility.   
· Avoid extra signaling at downgrade or ending of a downlink TBF.
If uplink dual carrier configurations are to be used and if it is not allowed to have independent uplink dual carrier TBFs (when no downlink dual carrier TBF exist) it will require extra signaling in the network. Examples when extra signaling is needed are: 
i) Ending of a downlink dual carrier TBF. If there exist an uplink dual carrier assignment at the same time, this assignment must be changed before the downlink TBF is ended, if not the uplink TBF has to be released.

ii) Downgrading of a downlink TBF to a single carrier when there exists an uplink TBF with dual carrier assignment. The uplink assignment must be changed before the downlink TBF is downgraded, if not the uplink TBF has to be released. 

· Avoid extra failure cases. 
One example of an extra failure case that could occur if it is not allowed to have independent uplink dual carrier TBFs (when no downlink dual carrier TBF exist) is if the MS receives an uplink dual carrier assignment when no downlink TBF exists.  
3 Impact on standard

Changes needed to the standard to allow for independent uplink dual carrier TBFs have been identified in the following TSs:
TS 43.064:

The definition Downlink Dual Carrier Configuration is today used to define a dual carrier configuration for both the uplink and downlink. To avoid confusion when dual carrier is only assigned for the uplink it is suggested that the definition Downlink Dual Carrier Configuration is changed to Dual carrier Configuration. In a dual carrier configuration one or more PDCHs are assigned to a single MS on each of two different radio frequency channels on either the uplink or downlink, or both. The proposed changes to this TS are detailed in [1]. 
TS 45.002:

The current proposal from Siemens and Panasonic (see [2]) needs to be slightly changed in order to be consistent with a dual carrier configuration on the uplink only. The proposed changes to this TS are detailed in [3].
4 Conclusion

There are no drawbacks by allowing independent uplink dual carrier TBFs (when no downlink dual carrier TBF exists) and the changes needed to the standard are considered as minor. It is therefore recommended that it is allowed to assign dual carrier resources on the uplink even though no dual carrier assignment on the downlink exists.  
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