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1 Introduction
DC-HSDPA was introduced in Rel-8. DB-DC-HSDPA, DC-HSDPA-MIMO and 4C-HSDPA were then standardized in Rel-9 and Rel-10. These multi-carrier HSDPA features increase peak data rates and average user data rates that help operators meet mobile broad demands, which have increased exponentially with the growth trend expected to continue. 
Given that the spectrum resource is limited and the demand in mobile broadband continues to grow, it is T-Mobile’s view that further HSPA evolution that allows an aggregation of more than 4 carriers as well as other features whereby the spectral efficiency can be increased (e.g. MIMO) is necessary.

2 Discussion
Today, T-Mobile owns spectrum in two bands – the PCS 1900 band (3GPP Band II) and the US AWS1 band (3GPP Band IV). While T-Mobile is constantly seeking opportunities to augment its spectrum portfolio, employing advanced 3GPP features such as multi-carrier HSDPA to allow ever more efficient utilization of spectrum is in its strong pursue. Rel-10 4C-HSDPA allows an aggregation of up to 4 carriers across Band II and Band IV. The carrier combinations across these two bands are limited to 1+2, 2+1, and 2+2, which amounts to no greater than 2 carriers in a single band. Even if support for 1+3 or 3+1 in these bands were to be introduced, there would be no more than 4 carriers in the two bands combined. To meet the surging demand for mobile broadband it is necessary to provide higher user data rates than what currently is offered by 4C-HSDPA.
A Band II + Band IV spectrum analysis based on our top-50 markets reveals the opportunities in increase of the number of HSDPA carriers in multi-carrier HSDPA aggregation. The statistics in Table 1 present a meaningful use case for the number of HSDPA carriers in multi-carrier HSDPA aggregation to go beyond 2 in a single band and beyond 4 in Band II and Band IV combined. 
Table 1.PCS and AWS spectrum statistics of top-50 markets
	Non-adjacent carriers
	%Markets
	Avg. PCS carriers
/Market
	Avg. AWS Carriers
/Market
	Avg. PCS+AWS Carriers
/Market

	PCS+AWS >= 5 carriers
	68%
	3.0
	2.9
	5.9

	PCS >= 3 carriers
	64%
	3.2
	2.4
	5.6

	AWS >= 3 carriers
	46%
	2.7
	3.5
	6.2


Furthermore, current trends in spectrum management such as support for spectrum trading and spectrum sharing/pooling will make even more spectrum available.
In these lights, T-Mobile believes higher order HSDPA carrier aggregation has an even greater use potential during the years to come. 
Therefore T-Mobile believes it is sensible for the 3GPP to enhance the current 4C-HSDPA feature to allow the number of HSDPA carriers in multi-carrier HSDPA aggregation to go beyond 2 in a single band and beyond 4 in Band II and Band IV combined.
3 Conclusion

With the take-off of mobile broadband there is an increasing demand for supporting higher data rates than what is possible with 4C-HSDPA with MIMO. Based on an analysis of T-Mobile’s current and foreseen future spectrum allocation in the important markets, 3GPP is urged to introduce support for higher order HSDPA carrier aggregation in which the number of HSDPA carriers in multi-carrier HSDPA aggregation goes beyond 2 in a single band and beyond 4 in Band II and Band IV combined.







































































































































































































































