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1. Introduction

3GPP RAN#51 initiated a work item on non-contiguous 4-carrier HSDPA, but RAN4 was set to start the work after RAN#52 with the following objective setting [1]:
The objective of the work item is:

· Study the feasibility of supporting 4-carrier HSDPA operation for two non-adjacent blocks of carriers within a single band with the following assumptions

· At most two UE receivers are assumed

· The total bandwidth per block does not exceed 15 MHz

· The carriers within the blocks are contiguous

· The total number of aggregated carriers does not exceed 4

This contribution discusses a specific use case for non-contiguous 4-carrier HSDPA with regard to band IV (AWS1).

2. Discussion
The AWS1 spectrum holdings in North America are fragmented, leading to the need for configuring non-contiguous carriers within band IV in order to be able to fully utilize the potential of 4-Carrier HSDPA.
Figure 1 and table 1 depict the AWS1 frequency block mapping to Band IV. 
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Figure 1: Band IV (AWS1)  frequency allocation
Table 1: AWS1 block allocations
	Block
	DL [MHz]
	UL [MHz]
	BW [MHz]

	A
	2110 – 2120
	1710 – 1720
	2x10

	B
	2120 – 2130
	1720 – 1730
	2x10

	C
	2130 – 2135
	1730 – 1735
	2x5

	D
	2135 – 2140
	1735 – 1740
	2x5

	E
	2140 – 2145
	1740 – 1745
	2x5

	F
	2145 – 2155
	1745 – 1755
	2x10


Based on the current AWS1 spectrum position T-Mobile USA would at minimum need to be able to use the following non-contiguous 4C-HSDPA carrier/gap combinations listed in Table 2:
Table 2 T-Mobile USA AWS1 spectrum block/carrier combinations

	AWS1 
blocks
	Sub-blocks

	# of 
blocks
	Minimum gap between
the blocks 
[MHz]
	Non-contiguous 4C-HSDPA carrier (gap) combinations

	A+F
	A1,A2,F1,F2
	2
	25
	2+2 (25 MHz), 1+2 (25 or 30 MHz), 2+1 (25 or 30 MHz), 
1+1 (25 or 30 or 35 MHz)

	A+E
	A1,A2,E
	2
	20
	2+1 (20 MHz), 1+1 (20 or 25 MHz)

	A+D+E
	A1,A2,D,E
	2
	15
	2+2 (15 MHz), 1+2 (15 or 20 MHz), 2+1 (15 or 20 MHz), 
1+1 (15 or 20 or 25 MHz)

	C+F
	C,F1,F2
	2
	10
	1+2 (10 MHz), 1+1 (10 or 15 MHz)

	C+E
	C,E
	2
	5
	1+1 (5 MHz)

	E+F

	E,F1,F2
	1
	n/a
	0+3 (n/a)


3. Conclusions
This document described the situation on Band IV, and suggests that the information to be considered in designing the requirements for the non-contiguous 4-carrier HSDPA.
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� An AWS1 frequency block may be further divided into sub-blocks. Each sub-block consists of 5 MHz.


� E+F combination is included here as a special case of two non-adjacent blocks X+Y, where X=0, denoting the number of carriers in spectrum block 1 and Y=3, denoting the number of carriers in spectrum block 2. We believe such a case should be also supported by non-contiguous 4C-HSDPA.





