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[------------------------------------------------------------Text Start----------------------------------------------------------------------]
6.8 
Scalable Bandwidth UMTS by Filtering

[------------------------------------------------------------Text Omitted-----------------------------------------------------------------]
6.8.1.2 Cross carrier scheduling for multi-carrier filtered S-UMTS
As the scalable UMTS serves as non-standalone secondary cell, most common channels can be removed and the available HS-PDSCH power increases. To further reduce overhead and improve data transmission efficiency in the secondary cell, cross carrier scheduling can be considered, as illustrated in Figure 6.8.1.2-1. 
· Cross carrier scheduling:
· Data transmitted in the secondary cell (f2), 
· The control information for the data is always indicated in the primary cell (f1), and an indicator could be explicit or implicit included in the control information to notify the UE about which carrier this control information belongs to.
· HS-SCCH can be removed from the secondary cell.
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Figure 6.8.1.2-1: Illustration of cross carrier scheduling
Figure 6.8.1.2-2 illustrates available HS-PDSCH power increase by introduction of cross carrier scheduling when considering one HS-SCCH is removed from the scalable cell. Note that small power availability for HS-PDSCH in the scalable UMTS cell would reduce the frequency scheduling gain which is the main contributor to overall cell throughput, especially for N=4 (1.25MHz scalable UMTS cell).
	[image: image2.png]Power distribution for non-
standalone cell with N=2

HS-PDSCH
67%





	[image: image3.png]Power distribution for non-
standalone cell and cross
scheduling with N=2

HS-PDSCH
80%






	[image: image4.png]Power distribution for non-
standalone cell with N=4

HS-PDSCH
35%

HS-SCCH
25%




	[image: image5.png]Power distribution for non-
standalone cell and cross
scheduling with N=4







Figure 6.8.1.2-2: Illustration of available HS-PDSCH power increase by cross carrier scheduling
It is proved that the total throughput can be maximized if the power ratio for data channel of two carriers is balanced. From Table 6.8.1.2-1 we can observe that the imbalance of power ratio allocated to HS-PDSCH for cross-carrier scheduling and non-cross-carrier scheduling is similar to each other for 2.5MHz secondary carrier, meanwhile it is more balanced by cross-carrier scheduling for 1.25MHz secondary carrier.
Table 6.8.1.2-1: Power ratio by different scheduling method
	
	Non-cross-carrier scheduling
	Cross-carrier scheduling

	5MHz primary + 2.5MHz secondary
	74% for primary, 67% for secondary
	68% for primary, 80% for secondary 

	5MHz primary + 1.25MHz secondary
	74% for primary, 35% for secondary
	61% for primary, 60% for secondary


Another benefit of cross carrier scheduling is that it optimizes the sharing of OVSF code resource for HS-SCCH and possesses the potential for reducing the total number of HS-SCCH monitored by UE.
The benefits of cross-carrier scheduling for filtered scalable UMTS carrier aggregation can be summarized as:

· The coverage of HS-SCCH in primary carrier can be well guaranteed
· The available power for HS-PDSCH in the secondary cell is increased which is good for data transmission in the secondary cell and also helps to balance the control channel overhead between the primary cell and the secondary cell.
· Optimized sharing of OVSF code resource for HS-SCCH and potential for reducing the total number of HS-SCCH monitored by UE.
· Enable UE DRX on the secondary cell when no HS-SCCH intended for the secondary cell is detected in the primary cell.
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